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D epartment of Commerce,
Office of the Secretary, 

W ashington, D ecember 3,1948.
To the Congress of the United States {through the President) :

Submitted herewith is the Annual Report of the Secretary of Commerce for the fiscal year ended June 30, 1948. Part I  comprises a general discussion of the broad setting of economic and policy developments in which the Department carried out its functions, and a summary of the principal activities of the several bureaus and offices during the year ; Part I I  is a detailed report of the work of each of the Department’s bureaus and offices.
GENERAL DEVELOPMENTS

The fiscal year 1948 was a period of continuing inflation at home and of renewed and expanding responsibilities abroad. The impact of these developments on the Government was felt with particular force in the Department of Commerce, which was a major participant both in the formulation of policies and in the execution of programs.Owing to the sustained demand for goods and services by both consumers and business, production and employment were maintained at peak peacetime levels throughout the period. On the industrial front, production inched up about 3 percent during the course of the fiscal year, while employment increased by 1 percent. Unemployment meantime continued to approximate 2 millions as new additions to the labor force promptly found employment. Plainly, the industrial economy was operating at a ceiling that could be raised only gradually. As a result, most of any excess of demand was necessarily translated into higher prices rather than greater output.
VII



VIII REPORT OF THE SECRETARY OF COMMERCE
A comparable situation existed for the economy as a whole. The rise of 9 percent in the dollar value of the total national output (gross national product, at annual rates) during the fiscal year is too similar to the rise of prices during the same period, however, to permit stating just how great the increase in total physical production was.

Resumption of I nflation
A.s the period opened, the lull in price movements that had prevailed during the preceding quarter came to an end. The rise of both wholesale and retail prices throughout the balance of 1947 was quite as sharp as in the months preceding the lull. Major factors underlying this resumption of inflation were a new wave of inventory buying; an upturn in construction activity; and an expansion of wage and salary payments and entrepreneurial incomes, reinforced by income resulting from the redemption of terminal-leave bonds. These factors more than offset the substantial decline in the demand for exports which resulted from the rapid drawing down of foreign dollar holdings. The pressure on prices was also significantly increased by the failure of the corn crop at a time when foreign food requirements continued high and domestic living costs were already critically important in wage negotiations.

T he P resident’s A nti-Inflation P rogram
In November, the Congress was called back into session to deal with the inflationary situation. The President recommended the enactment of a 10-point program which included the restoration of certain controls, the authorization of others, and the extension and strengthening of still others.The 10 points were:1. To restore consumer credit controls and to restrain the creation of inflationary bank credit.2. To authorize the regulation of speculative trading on the commodity exchanges.3. To extend and strengthen export controls.4. To extend authority to allocate transportation facilities and equipment.5. To authorize measures which will induce the marketing of livestock and poultry at weights and grades that represent the most efficient utilization of grain.6. To enable the Department of Agriculture to expand its program of encouraging conservation practices in this country, and to authorize measures designed to increase the production of foods in foreign countries.
7. To authorize allocation and inventory control of scarce commodities which basically affect the cost of living or industrial production.8. To extend and strengthen rent control.9. To authorize consumer rationing on products in short supply which basically affect the cost of living.10. To authorize price ceilings on products in short supply which basically affect the cost of living or industrial production, and to au-
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thorize such wage ceilings as are essential to maintain the necessary price ceilings.With respect to five of the President’s proposals (1, 2, 5, 9, and 10), no legislation was passed. Export and rent controls were extended, but without the requested strengthening. The problems presented by specific shortages, however, were somewhat more seriously viewed. Authority to allocate transportation facilities and equipment was extended, projects to stimulate food production in certain foreign countries were provided for, and, instead of mandatory control of allocations and inventories, voluntary industry programs to operate under Government sponsorship were authorized.
V o l u n t a r y  I ndustry Cooperation

Following passage by Congress of Public Law 395, the Department set up the Office of Industry Cooperation to encourage industry in the making of voluntary agreements with respect to allocation of scarce commodities. With the approval of the Attorney General, a number of voluntary agreements were entered upon by industry which provided for channeling steel into critical programs. The Office of Industry Cooperation also served as the focus for governmental activity in stimulating the flow of foreign and domestic scrap to American mills and foundries.
F urther I nflation

The rise of prices that began in the summer of 1947 continued into the opening weeks of 1948. Following a sharp drop in farm prices in February, the rise was resumed at a somewhat slower pace. In the closing weeks of the fiscal year the prospects of abundant crops made it probable that the peak in farm prices would not be regained. Meantime, however, the prices of industrial products continued to move up, with the result that wholesale prices, all categories taken together, overtook the peak established after the First World War. Consumers’ prices, which before the period opened had already exceeded their 1920 peak, also continued to move steadily upward during the balance of the fiscal year.The most significent price developments of the second half of the fiscal year were those in farm products and in steel. The sharp break in farm prices was feared in some quarters to mean the beginning of a widespread collapse of prices, income, and employment. Despite its unusual severity, however, the break did not spread and farm prices soon resumed their upward movement.Among the factors accounting for the isolation of the break in this sector of the price structure was the very strong demand for industrial goods, and particularly for the basic metals, to meet the requirements of record-breaking investment programs. A gradual advance in steel prices during the first half of the fiscal year culminated in a mark-up in semifinished steel that was announced on the very heels of the break in farm prices. This fresh evidence of confidence that demand for steel would continue strong undoubtedly contributed to overcoming the fears of a widespread collapse and thus to sustaining the industrial boom. Other factors affecting business judgment of the longer run
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outlook were the developing prospects of substantial aid to Europe, the cut in personal income tax rates, and, in the final quarter, expanded military expenditures. By the close of the period, further announced increases in steel prices—averaging about 11 percent—served to show that inflation had by no means been halted.

F ood E xports
In foods, the domestic problem of the impact of rising prices on the wage-price spiral was paralleled and augmented by the problem of meeting our responsibilities as a Nation toward the war-ravaged areas of the world. In this area the lead was taken by the President’s Cabinet Food Committee, in the deliberations of which the Secretary of Commerce had from its inception fully participated.A short corn crop in the United States and serious deterioration of food production in western and central Europe posed a very serious problem. The Cabinet Food Committee, after careful study, recommended that every effort be made to prevent any further lowering of European rations by maintaining our exports despite the reduced supply. In order to accomplish this without disastrous price increases, the Committee held it essential to conserve foodstuffs at home and reduce the feeding of grain to livestock. The President promptly appointed a Citizens Food Committee, which organized a voluntary food conservation program.During the Fall months the rapid “disappearance” of grain raised doubts as to whether the export goals could be met, despite the indirect effect of the voluntary conservation program in checking excessive feeding to animals. Opinion differed as to whether the most important factor in this disappearance was continued heavy feeding, the desire to postpone profit-taking until the new tax year, or purely speculative withholding. With the new year, the tax consideration was of course eliminated. Soon thereafter realization spread that feeding had not been as heavy as had been feared. These factors, together with an improved crop outlook both at home and abroad, contributed to the February break in grain prices, a break which itself apparently tended to speed the reappearance of the sorely needed grain.For the fiscal year as a whole, although exports of corn and other coarse grains were reduced by over 2 million long tons, this was offset by increased exports of wheat and other bread grains, and total exports slightly exceeded the 1946-47 total. Retail food prices, uncontrolled throughout the period and reflecting the strain of export requirements superimposed upon domestic demand, increased by 12 percent during the year and reached a level 47 percent above that of June 1946.At the close of the fiscal year, with abundant crops in prospect here and with European production also improved, the issue before the Cabinet Food Committee was how the increase should be shared between needs abroad and at home, including prudent domestic stock piling against the contingency of poorer future crops and of a worsening of the international political situation.
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E uropean Recovery
The impact of international developments was, of course, more broadly felt than in the field of foodstuffs.. Shortly before the fiscal year began, the suggestion of a program for European recovery had been made by the Secretary of State, and the ensuing year saw the recovery program—preceded by a program of interim aid—carried through the planning stages and launched into operation. In the exploration of the needs of European recovery and their relation to the foreign and domestic policy of the United States, three principal reports were prepared in the Executive branch of the Government, in addition to the report of a joint congressional committee. These were the report of the President’s Committee on Foreign Aid, which was composed of outstanding citizens under the chairmanship of the then Secretary of Commerce, Mr. Harriman; the report of the Secretary of the Interior; and the report of the President’s Council of Economic Advisers. The staff of the Department was drawn upon in the preparation of all three and in particular in furnishing data and analyses for the first. As the program moved from the planning stage into operation, the staff of the Department continued to be called upon for substantial technical assistance.

Continuation of E xport Controls
The international situation kept up the volume of work falling upon that part of the Department’s staff responsible for the administration of export controls. The problem here was rendered the more delicate during the year by the international developments which led, late in the period, to an expansion of the national defense program and a closer scrutiny of the war use potential of export goods ostensibly destined for industrial uses.By continuing export controls in Public Law 395,_ Congress provided the Secretary of Commerce with a means to limit the inflationary effects of foreign demand on the general price level in the United States. These controls, an indispensable instrument of domestic and foreign policj7, have also been employed to influence the geographic distribution of scarce materials supplied by the United States in a manner most conducive to speedy and durable world recovery, and to screen exports of industrial commodities significant from the standpoint of national security.

Mobilization P lanning
In yet another broad area of policy the Department’s resources were drawn upon increasingly during the year. This was the area of national mobilization planning, provided for in the National Security Act of 1947 (approved July 26, 1947), under which the National Security Resources Board was established. This Board, of which the Secretary of Commerce is a member, began its work in October 1947. As its work has developed, the chairman of the Board and its staff have called upon the Department more and more for assistance, not only in policy matters, but also in the preparation of analyses and the provision of data essential to the Board’s programs.
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HIGHLIGHTS OF THE YEAR’S OPERATIONS

B usiness A dvisory Council
During the current fiscal year the Business Advisory Council continued its periodic meetings with the Secretary of Commerce to deal with matters of broad public policy in which the Department of Commerce has a particular interest. Various subcommittees rendered reports on special subjects to the Secretary and to the Council.A number of Council members were called into public service. Mr. Thomas B. McCabe became Chairman of the Board of Governors of the Federal Reserve System. Mr. Winfield W. Riefier became Assistant to the Chairman of that Board, and Mr. Robert T. Stevens became Chairman of the Board of the Federal Reserve Bank of New York. Mr. Paul G. Hoffman accepted the position of Economic Cooperation Administrator with Mr. Howard Bruce as his Deputy. Mr. John C. Virden became Director of the Office of Industry Cooperation, Department of Commerce. Messrs. Roger D. Lapharn, A. E. Staley, Jr., and Langbourne M. Williams, Jr., became associated with the Economic Cooperation Administration in important capacities. Mr. C. S. Ching was appointed Director of the Federal Mediation and Conciliation Service.On June 30, 1948, the Council was composed of the following officers and active members:

» J o h n  L. C ollyer, Chairman, Akron Ohio
»M ario n  B. F o lso m , Vice Chairman, Rochester, N. Y.
» F red er ic k  V. Ge ie r , Vice Chairman, Cincinnati, Ohio
» J a m e s  S. K n o w lso n , Vice Chairman, Chicago, 111.
»R obert T. S tev en s , Vice Chairman, New York, N. Y.

W . L . B a tt , Philadelphia, Pa.
J o h n  D. B igoers, Toledo, Ohio.
J a m e s  B. B l a c k , San Francisco, Calif. 

» E dward E . B ro w n , Chicago, 111. 
H oward B ru c e , Washington, D. C.
J .  T. Ce c il , Bristol, Tenn.-Va. 

»C h a r l e s  S. C h e s t o n , Philadelphia, Pa. 
»D onald K. D avid , Boston, Mass.R. R. D eu pr e e , Cincinnati, Ohio.

F red R ogers F a ir c h il d , New Haven, Conn.
H en ry  F ord, I I ,  Dearborn, Mich. 
J acob F r a n c e , Baltimore, Md.F. H. H aggerson , New York, N. Y. 
J o h n  M. H a n c o c k , New York, N. Y. W. H. H a r r iso n , New York, N. Y. 

» P a u l  G. H o f fm a n , Washington, D. C. 
J o h n  H o l m e s , Chicago, 111.

*A. W . H u g h e s , New York, N. Y.»G. M. H u m p h r e y , Cleveland, Ohio 
A u s t in  S. I g leh ea r t , New York, N. Y. 
A lfred  W. J o n es , Sea Island, Ga. 
E r n e st  K a n zler , Detroit, Mich.

H e n r y  P. K en d a ll , Boston, Mass. 
E mory  S cott L a n d , Washington, D. C. 
F red L azarus , J r ., Cincinnati, Ohio. 

»W il l ia m  E. L e v is , Toledo, Ohio 
G eo. H . L ove, Pittsburgh, Pa.
R o sw ell  M a g ill , New York, N. Y. 

»D ea n e  W. M alott, Lawrence, Kans. 
M. L e e  M a r s h a l l , New York, N. Y. 
T h o m a s  B. M cCabe , Washington, D . C. 
E arl M. M cG o w in , Chapman, Ala.
Geo. H. M ead , Dayton, Ohio 
B e n  M oreell, Pittsburgh, Pa.W. J'. M u rr a y , J r ., New York, N. Y. 
E r n e st  E. N o r r is , Washington, D. C. 
A. Q. P e t e r se n , New Orleans, La. 
J o h n  L. P r a tt , Fredericksburg, Ya. 
P h i l i p  D. R eed , New York, N. Y. 
W in f ie l d  W. R i e f l e r , Washington, D. C.
W alter  M. R in g e r , Minneapolis, Minn. W. S. S. R odgers, New York, N. Y. 
J o h n  W. S nyder , Washington, D. C. *A. H. S t a l e y , J r ., Decatur, 111.R. D ouglas S tu a r t , Chicago, 111. 
W a lter  C. T eagle , New York, N. Y. 
J o h n  C. V ir d en , Cleveland, Ohio. 
S id n e y  J . W ein b er g , New York, N. Y. 

»L angbourne M. W il l ia m s , J r ., Paris, France.
R oger W il l ia m s , New York, N. Y. 
C h a r l e s  E. W il s o n , Detroit, Mich. 
J a m e s  W . Youn g , Pena Blanca, N. Mex.

»Member of the Executive Committee.
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B ureau of the Census
During the past year, the Bureau of the Census has been heavily engaged in the taking and planning of major censuses, in addition to providing current statistics and making special surveys.During 1948, a census of manufactures was under way, covering the calendar year 1947. Preparation work was gaining momentum for the business census to be taken in 1949 to cover 1948, and for the Seventeenth Decennial Census of population and Agriculture to be taken in 1950. These new censuses will provide vitally needed current information in the subject fields covered. Also, they will measure the extensive changes in our economy since the last complete census enumerations which largely portrayed conditions before World War II.The legislative developments of the past year were particularly important. In accordance with Public Law 671, Eightieth Congress, approved June 19, 1948, the censuses of manufactures and of business will be taken concurrently every 5 years, beginning in 1949 to cover 1948, instead of separately at 2-year and 10-year intervals, respectively, as in the past. This is advantageous to the users of the data, and also will reduce the decennial census work load since that census will hereafter be confined to population and agriculture, including irrigation and drainage. Since a census of manufactures is now under way covering 1947, the law provides that no census of manufactures shall be taken in 1949 to cover 1948. Public Law 671, Eightieth Congress, also made more specific the legislative authority for the current statistics program of the Bureau.The Second Deficiency Appropriations Act (Public Law 785, Eightieth Congress) provided money to initiate work on the census of Business which will be taken in 1949 to cover 1948. However, no funds were appropriated for the census of mineral industries and census of transportation which Public Law 671, Eightieth Congress, directs shall be taken at the same time as the business census.During the past fiscal year, reduction in available funds made it necessary to curtail the current statistical services of the Bureau. About 6.1 million dollars was available for this work for the year ending June 30, 1948, as compared with about 9.2 million dollars for fiscal year 1947. Also, toward the end of fiscal year 1948, plans were made for additional reductions in these services since the 5.1 million dollars appropriated for this work for fiscal year 1949 is about 1 million dollars less than the amount available for 1948, and about 45 percent less than the amount available for 1947.About half of the work on the census of manufactures, covering 1947, was completed during the past year. Mailing of report forms to over 300,000 establishments began in January 1948; by the end of June 1948, over 75 percent of the expected returns for the census of manufactures had been received and field follow-up work was in progress.Planning for the 1949 census of business, to cover 1948, was well under way by June 1948. A pretest of field operating techniques was conducted early in 1948 in Charlotte, N. C. Conferences also
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have been held with various technical advisory committees representing various business groups. Enumeration of business establishments will begin on a limited basis in January 1949, but full-scale work on the census must wait for action of the Congress to supply necessary operating funds.Planning work for the Seventeenth Decennial Census of Population and Agriculture, to be taken in 1950, included meetings with various technical advisory committees to discuss questions to be included and methods to be followed. The geographic work, an essential preliminary step in a major census, was well under way in the fiscal year 1948, including gathering of maps and information on boundary changes of cities and other areas. An important development is the proposal to revise the urban classification to include the population of closely built-up unincorporated areas of 2,500 inhabitants or more, including such areas clustered around the built-up fringe of large cities. Formerly these areas have been classified as rural. “Standard” metropolitan areas have been established, drawn largely on county lines, so that data from the censuses of population, manufactures, and business, and data from other agencies, can be compiled on the basis of metropolitan areas defined by the same boundaries. Advance field testing was also made of procedures and questions proposed for the Seventeenth Decennial Census, and the possible use of school teachers as enumerators was being explored.The current statistics program of the Bureau, although curtailed by reduced appropriations, continued to provide significant and useful information to users of these data. In the field of agriculture, the Bureau issued periodic reports on cotton ginnings and production on the dates prescribed by Congress. The annual bulletin on cotton production for the crop of 1947, and other special reports, were issued or sent to press. Two important agreements were reached with the Bureau of Agricultural Economics of the Department of Agriculture which will lead to combined efforts in certain fields of joint interest. Among the coordinated ventures of the two agencies in the past year was the preparation cooperatively of a special report on farm indebtedness and a “Graphic Summary of Farm Tenure in the United States.”The Monthly Trade Reports service continued to provide, on a curtailed basis, information on trends in wholesale, retail, and service trades, in addition to special releases on a variety of subjects. At the end of the fiscal year, the reduction in appropriations made it necessary to reduce the number and coverage of reports in several fields, including complete elimination of the service trade series. With respect to current industry statistics, most of the Bureau’s commodity surveys were continued and results were presented in monthly, quarterly, and annual “Facts for Industry” reports. This was made possible, in spite of decrease in funds, by reduction in survey content, coverage, and frequency. Also, data for the annual lumber survey were obtained as a part of the 1947 census of manufactures. A number of surveys were discontinued entirely. The reduced appropriations for fiscal 1949 will require additional curtailment in the scope and coverage of current commodity surveys.
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With respect to foreign trade statistics, the fiscal year 1948 was a year of retrenchment. Because of reduction in funds available, parts of the program were discontinued, and the scope andyontent of other parts were reduced. At the same time, the number of foreign trade documents to be processed continued to rise, thus adding to the work load. Work on the annual publication, Foreign Commerce and Navigation of the United States, which has provided a continuous record of United States foreign trade since 1820, was largely suspended during the year.The Monthly Current Population Survey continued to provide the basis for monthly estimates on the labor force, employed and unemployed. Various special surveys, conducted as part of this monthly cross-section canvass, included a survey of persons working less than a 35-hour week, an analysis of persons moving into and out of the labor force, inquiries on school enrollment and illiteracy, a study of the migration status of the population, a survey of food conservation for the Luckman Committee, and a survey on household supply of sugar for the Sugar Bi’anch of the Department of Agriculture. A special survey on family income in the District of Columbia was conducted for the National Capital Park and Planning Commission. In addition, 85 special censuses were taken at the expense of the communities requesting such work.During the fiscal year 1948, a number of reports were issued relating to State and local government finances; and on related subjects, such as the number of employees and monthly pay rolls by type of government. A survey was also completed of major informational needs of non-Federal users of State and local government statistics.The Bureau continued to provide assistance to other nations with respect to training of foreign technicians in Census methods. Nearly 200 foreign representatives from 56 countries visited the Bureau during the fiscal year 1948, and 57 trainees from 20 American Republics attended instruction courses in census procedures at the Bureau. Bureau technicians assisted the Governments of Cuba, Ecuador, Honduras, Peru, and Uruguay in the organization and planning of national censuses.The Bureau had a total of 4,315 employees on June 30, 1948, excluding those serving without compensation or on military furlough, as compared with 4,411 a year ago. The number of full-time departmental employees was 2,420 in 1948 and 1,978 in 1947. This increase was caused largely by the addition of personnel required for work on the census of manufactures.Funds available to the Bureau during the past fiscal year totalled $12,170,913. Of this amount, $4,000,000 was appropriated to cover the cost of the census of manufactures during fiscal 1948 and 1949. Of the total amount available, obligations were incurred in the amount of $9,988,967, leaving an unobligated balance of $2,181,946. Of this unobligated balance, $2,109,165 will be expended in fiscal 1949 and the remaining $72,781 represents savings accomplished by the Bureau in fiscal 1949 which will be covered into the general fund of the United States Treasury.
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Civil A eronautics A dministration

Fiscal 1948 can be described as a year of intensive activity and development for the.flying business.It is also a year marked by major actions of the CAA, including a movement into high gear of its 7-year, $500,000,000 airport program, progress on a forward-looking program of improvement and changes along the airways, continuing assignment of responsibility to the industry for assuring safety of the flying public, and a national and. international air education and training program.The airport program began to produce concrete results. The construction program at the end of the year totalled $35,034,035, while tentative allocations totalled $68,509,979 in Federal money. Indicative of the need for imports and the national interest was the backlog of applications for sharing Federal money, which totalled over $300,000,000. The future of the airport program is presaged in the 1948 experience, with planning and consultations out of the way, contracts let and earth-moving equipment starting to work. Construction is underway on 344 projects.The war surplus airport program is almost completed. In this program, the CAA has examined a total of 1,038 declarations of surplus, determining whether the property was suitable for use as landing areas, and whether it would contribute to an “adequate national airport system.” In all, some 884 airports, mostly in those parts of the country where the military concentrated its fields because of climate conditions, have been turned over to nearby communities, along with other surplus property which, in many cases, provides additional revenue for the support of the airport.Airways, the largest office in the CAA, continued through the year in its top project of revamping the 51,000-mile airway system in preparation for expected growth of scheduled and nonscheduled flying. More than 259 of its new very-high-frequency stations are in operation on a test basis, and construction crews are busy in all regions installing others. At 77 cities, Airways is operating the instrument landing system now used by all of the major airlines, and airline schedules began during the year to reflect this landing aid in greater regularity.
Although its appropriation for new air navigation aids was not so great as last year, Airways is proceeding with purchase of radar, high intensity lights, and other aids as a part of its long-range development program. This office put experts to work to represent the CAA in the practical application of the findings of Special Committee 31 of the Radio Technical Commission for Aeronautics in the comprehensive, 15-year program of air route and airport traffic control. I t also has taken over operation of the additional air navigation aids at Midway, Guam, and Wake Islands, important stops along the trans-Pacific route.The Office of Aviation Safety adopted its new name during the year, a name that better describes the work being done by CAA “agents” in the field. The CAA’s program of transferring responsibility for safe flying to the industry wherever possible was featured throughout the year.
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The CAA saved an estimated 345,000 man-hours of work by continuing and enlarging its designee system during the year. On June 30, 1947, there were 7,997 designated representatives of the CAA at work, and 9,965 a year later. This second year of designating such aides from the industry—none of whom is paid by Government— has proved the wisdom of the practice.More revolutionary, perhaps, was the CAA’s proposal to the industry that it take over certification of personal planes, a function now performed by Aviation Safety, and this proposal, at the year’s end, was being studied.Aviation safety agents spent much time during the year in efforts to abate noise nuisances caused by airplanes. This they did through eduction, and the adjustment of traffic patterns about airports to keep low-flying planes away from populated sections.Recognizing the tremendous potential in industrial flying, the office was active in promoting its many phases. In the agricultural flying field, it became necessary to prohibit the use of weed-killing 2,4-D dust because of its tendency to drift onto other crops and kill them.The expansion of the international aviation-safety program has been a major development during the year. Qualified technical personnel from this office have participated in the presentation of United States civil aviation policy and standards to the International Civil Aviation Organization with the result that 90 percent of the procedures adopted by that organization on a regional basis conform with the United States civil air regulations.The CAA continued its efforts to air-mark the whole country adequately. In this program, the first transcontinental skyway was designated for special air-marking attention. During the year the air-marking of forest fire towers was started.CAA contracts for development of cross-wind landing gear on several types of planes used in transport and private flying were completed successfully and demonstrated to pilots and the industry in all continental CAA regions.Many more private planes were equipped with radio m 1948 than ever before. There were 2,668 in 1945 and 18,159 in 1948.CAA researchers found a striking inability of pilots, whether they were skilled or inexperienced, to detect the approach of a stall. The study was made possible through use of the stall warning device previously developed by the CAA. Other studies of value to the industry, such as requirements for airline transport pilots, were compiled.At Washington National Airport, operated by the CAA, new highs of passengers handled (1,151,453), and of landings and take-offs (153,152), were recorded. Five hangars were almost completed at year’s end to meet needs of present and prospective tenants. The airport finished the year slightly in the red, financially. .Continuous study on the problem of discovering and extinguishing fire in flight was carried on at the CAA’s Experimental Station at Indianapolis. Some of this work was done for the military but was of such nature that the findings are applicable immediately to commercial needs. A project for developing a fuel tank which will not rupture in a crash was put under way during the year, and further
812151- 48-
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development of the accuracy of the VHF radio range and of various types of approach and runway lights was continued.Interest in the CAA’s air education program continued to grow during the year. One evidence was the 15,526 loans of films on various aviation subjects, which were shown to 28,845 audiences, totalling 844,660 persons. Thirty States have established programs of aviation education, and an estimated 15,000 teachers attended summer schools and workshops for courses in air education.A CAA educationist in each region spent full time conferring with educational executives and helping teachers of aviation subjects in schools of all grades.CAA began the year with 227 aircraft, and ended it with 144. CAA was authorized by Congress, however, to rent airplanes from local operators. This practice was started 1 month before the end of the fiscal year.International cooperation in aviation was again a large function of the CAA since ICAO still is in the process of establishing world standards. CAA personnel attended seven ICAO division meetings, and they frequently were heads of the United States delegations. Under CAA leadership, its principles continued to be accepted as the basis for ICAO’s standards and recommended practices.Reflecting the increase in registered aircraft to an all-time high of 97,745, there were more violations cited by the CAA last fiscal year than ever before, a total of 3,473 being received by the office of the general counsel. This office also handled the legal work in connection with 381 grant offers of Federal money for airports and final grant payments.Several major statistical studies were prepared by the Office of Aviation Information for the President’s Air Policy Commission, the Air Coordinating Committee and for general use. Two simplified publications, “Facts of Flight,” on airplane maintenance and care, and “Terrain Flying,” on safe flying over strange terrain, were issued. In addition to disseminating information through the usual channels of press releases, participation in industry displays, etc., a new medium was developed—a clip sheet offering a series of educational articles on CAA operations.

Coast and Geodetic S urvey
The Coast and Geodetic Survey performs a wide variety of essential services for the promotion of commerce and for the development of our natural resources. I t  compiles basic engineering and scientific data in the marine, aeronautical, geodetic, and seismological fields and makes the practicable results available to governmental agencies and to the public in the form of maps, charts, and technical publications.During the year surveys and investigations were made into areas of importance to commercial shipping and to river improvement, and into undeveloped regions containing oil. fishing, and mining resources. Nineteen survey ships were engaged in the coastal waters of the United States and Alaska collecting basic data for the compilation and revision of the nautical charts. In conjunction with these operations aerial photo coverage was obtained of the coast line of western Alaska.
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On these photographs, ground parties delineated control points of prominent geograpliic features for use by the survey ships.Electronic equipment was used successfully as a distance-measuring device for determining the positions of soundings in offshore hydro- graphic surveying. Distances up to 225 miles from shore stations have been measured. The perfection of this method will add to the accuracy and efficiency of oceanographic investigations and surveys of the Continental Shelf and beyond.The nautical chart is one of the major products of the Bureau’s activities. Only a comparatively few charts were necessary in the early days of the Bureau to cover our limited coastline. Today some 900 charts are published to meet the varying needs of the navigator. These range from large-scale harbor charts, used for piloting and close inshore navigation, to small-scale sailing charts for navigation offshore.Over a million nautical charts were issued during the year, a slight decrease from the preceding year. Sixteen new charts and 62 new editions involving major changes were published. To correct nautical charts to the date of issue approximately 8 million hand corrections were necessary. The program of charting the Gulf Intracoastal Waterway was expedited. This project extends from Carrabelle, Fla., to the Mexican Border, and will require 33 large-scale charts. Eleven charts have been published to date and 4 others are in various stages of completion. Three new charts in the Arctic Ocean area and two charts covering the entire Atlantic coast for use with the Loran system of navigation were published during the year. A new edition of the Atlantic Coast Pilot from Sandy Hook to Cape Henry was issued.The basic geodetic network of horizontal and vertical control has been extended for the charting work of the Bureau and to meet the needs of Federal Agencies engaged in large-scale mapping and in river improvement projects. There is a growing appreciation of the value of such surveys to county and city governments and to many private concerns and individuals. A project of significance, initiated during the year, was the reconstitution and extension of horizontal control in the Hawaiian Islands in cooperation with the Territorial Survey Office; another was a cooperative undertaking with a large industrial city in the East.Primary and secondary tidal stations were maintained in 100 seaports in the United States and possessions and in foreign area for the study of the variation in mean sea level and for tide prediction. Annual tide and current tables giving predictions for world ports, and tidal current charts for Puget Sound were published. The Bureau is cooperating with Caribbean Defense Command in obtaining observations in the Latin-American countries for the determination of tidal datum planes in connection with the Inter-American Geodetic Survey. A seismic sea wave detector was installed at Honolulu as part of the general warning system to warn the Hawaiian Islands of any impending seismic sea waves.The designation by recent law of the Coast and Geodetic Survey as the official repository for world magnetic data will advance the
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collection of such data. Observations of the fluctuations of the magnetic needle and analj-ses of the results have been strengthened. Six observatories operated by the Bureau furnished continuous photographic records of the changes in the earth’s magnetic elements. A new observatory at College, Alaska, was completed during the year and placed in operation. The observatory will be operated in cooperation with the Geophysical Institute of the University of Alaska in other scientific investigations of Arctic phenomena. Studies were begun for the compilation of the world magnetic charts to be issued in 1950 under an arrangement with the Navy Hydrographic Office, which will publish the charts.As part of the cooperative seismological program of the Bureau more than 500 earthquakes were located throughout the world. Strong-motion seismographs for recording local damaging shocks were operated in western United States. These furnish basic data for the development of structural design in earthquake areas. The operation of seismographs in the regions of Hoover, Grand Coulee, Shasta, and Hungry Horse Dams was continued in cooperation with the Bureau of Reclamation to study the effects of reservoir loading on the occurrence of local earthquakes resulting from the impounding of great masses of water. A mass analysis was made of 30,000 seis- mographic and 2,000 barometric readings in North America and the North Atlantic and Pacific Oceans for the investigation of micro- seismic-meteorologic relations.Aerial photographs were taken and surveys completed for over 100 airports in the United States for the maintenance of the aeronautical instrument approach and landing chaits. These surveys were used in the construction of airport obstruction plans for the Civil Aeronautics Administration.Nearly 13 million aeronautical charts, of which 6y2 million were airport and radio facility charts, were published. This represents a moderate increase over the last fiscal year, resulting mainly from greater demands for airport and radio facility charts. A total of 822 charts has been published to date for the United States and possessions to meet the needs of aviation. To facilitate the use of high frequency instrument landing systems at airports, the Bureau has inaugurated a new series of charts, designated instrument landing- system charts. Forty of these charts were published during the year and additional charts are being completed as airport installations are commissioned. Maintenance of all aeronautical charts is an important part of this activity. A constant flow of information must go out to aviators regarding changes in culture, in aids to navigation, and in other vital aeronautical data affecting our airways. A weekly revision schedule is necessary in some of the chart series. Public safety requires the use of up-to-date and reliable charts.Under the State Department’s Cooperation With the American Republics Program, the Bureau participates in an in-service training activity for qualified technicians and engineers from the Latin-American countries, and acts in a consultative and advisory capacity to these countries. During the year 28 training grants were awarded to representatives from nine countries. Several Bureau experts visited
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a  number of the countries to consult and advise on surveying and mapping problems, and to assist in the establishment of tide, magnetic, and seismologic stations. The program has already produced important scientific benefits to the United States and to the other American Republics.The Bureau continued its participation in the Philippine Rehabilitation Program, authorized by the Seventy-ninth Congress. Under this program three officers and three civilians are assigned to the Manila Office to assist in field operations and training selected groups of Filipinos. Two groups received training in the United States in survey methods. The first of these returned to Manila to man and operate survey ships and shore units. The program will continue until June JO, 1950.Several important improvements were made in instruments and techniques that will result in higher accuracy and greater efficiency in the work of the Bureau. Extensive field tests were made of the new Coast and Geodetic Survey electronic position indicator, and actual survey work was carried on with it in the Gulf of Mexico. In the seismologic field, an electronically operated torsion pendulum analyzer was developed to facilitate the determination of dynamic forces in buildings due to destructive ground motions recorded on the Bureau’s earthquake accelerographs. A photographic method was developed for producing precise level rods that materially reduces the time required to graduate a rod, without impairing its quality. The further application of plastics in chart reproduction work has resulted in the elimination of several steps heretofore necessary. Another noteworthy development was the adaptation of punched-card procedures for computing triangulation, tidal, and magnetic data.The program of establishing a closer liaison with the public and with governmental and private agencies, inaugurated at the end of the war, was carried forward during the year. The assistance which the Bureau can render to science, engineering, and industry is being increasingly recognized.
B ureau of F oreign and D omestic Commerce

The functions of the Bureau were carried out during the fiscal year by the following five major offices: (1) Office of Business Economics, (2) Office of Domestic Commerce, (3) Office of International Trade, (4) Office of Field Service, and (5) Office of Small Business. At the end of the period, principal functions of the Office of Small Business were absorbed by the Office of Domestic Commerce when Congress did not appropriate funds for the continuance of that Office.Office of Business Economics.—The Office of Business Economics was called upon to meet a steady demand for its basic economic data and analyses—a demand which was heightened by the wide attention given to developing postwar tendencies in the domestic economy and the necessity for determining quantitatively the effect of new international programs. At the same time, it was also necessary to concentrate some resources upon bringing up-to-date the work interrupted «early in the war emergency period, much of which was essential to
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profitable analysis for postwar guidance. After publication early this year of the National Income Supplement to the Survey of Current Business, containing completely revised data on the national income and the gross national product for the years 1929 through 1946, these valuable new series were posted quarterly. They are considered standard guides in business operations. Resuming the detailed record of the United States balance of international payments which has been published since 1922, the Office made available “International Transactions of the United States During the War Years, 1940-45” to provide a comprehensive record of what this country contributed to and received from other nations during 6 years of global war. It has also been possible to footnote and explain the 2,500 statistical series regularly published each month in the Survey of Current Business by issuance of a new Statistical Supplement which in one handy volume carries all those data back to 1935.OBE has continued to serve the Council of Economic Advisers and other Government agencies through provision of special economic materials and analyses, and has played an important role in the considerations leading to adoption of the Economic Cooperation Program. Successful efforts were made throughout the year to meet the desires of business concerns and trade journals, their economists and advisers, for timely and meaningful presentation of basic economic indicators.Office of Domestic Commerce.—This separate unit of the Bureau of Foreign and Domestic Commerce continued, under a reorganization begun the previous j-ear, the progress in expanding and strengthening its services to business and industry. The trend from a seller’s to a buyer’s market in several important products brought about increased demands for assistance in meeting conditions in production, construction, distribution, transportation, and market research. Problems arose which were new to many of the persons who had established business enterprises since the beginning of the war.To assist both business and Government, stress was on a program to develop basic demand-supply studies in the principal industries and several releases on the subjects were made available. Considerable work was done in assembling and issuing marketing information, to be distributed in reply to direct inquiries of individuals and groups or by making more limited reports available to a greater number of people through the Department’s Field Service.Local planning agencies were assisted in surveying and creating a more intensive economic development of their regions. Results of transportation research in business fields having transportation problems were issued in the form of several reports. To make certain that business would obtain the greatest return from the activities of the Office of Domestic Commerce its relations with the manufacturing and distribution industries were expanded and strengthened through advisory committees and trade associations.An increase in the number of inquiries from businessmen and groups of businessmen who were concerned with operational and management problems required a realignment in methods of office procedure so that these inquiries might be properly and efficiently serviced.
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Office of International Trade.—OIT has three basic responsibilities: (1) to provide information and advisory services to business, the general public, and government regarding economic and trade conditions in all parts of the world; (2) to consult with business and represent business in the councils of government with regard to international trade policies and specific trade problems; and (3) to promote through all possible means the creation of a balanced, multilateral world trade.During the fiscal year 1948 these basic service functions continued to be performed; but the year was one of crisis in international political and economic relationships, and heavy demands were made on OIT to contribute its technical services to the solution of critical problems. Of overriding importance in the field of international economic relationships was the growing shortage of dollars throughout the world. This dollar shortage resulted in an increase and intensification of import and exchange controls in many areas and was the basic condition that prompted the European Recovery Program. During the period when the possibilities of an ERP were being explored, the services of OIT’s commodity and areas specialists were enlisted to aid in the drafting of the advisory reports; and when the Congress had passed the Foreign Assistance Act and authorized funds, OIT assisted the Economic Cooperation Administration actively in getting the program underway and informing businessmen of ECA procedures and policies.Another major responsibility of OIT was the administration of an expanded program of export controls. At the end of fiscal year 1947 export controls aplied to only about 20 percent of all United States exports. By June 30, 1948, approximately 50 percent of United States exports required export licenses. This expansion was prompted by the increasing use of export controls as an instrument of United States foreign policy and by the increasing pressure of demand upon the United States to supply major quantities of materials and equipment already in short supply domestically. Increased appropriations by the Congress enabled OIT to increase its export staff from 125 at the beginning of the year to approximately 500 on June 30, 1948.Information on trade conditions was distributed by means of Foreign Commerce Weekly, the International Reference Service, World Trade in Commodities, Trade Lists, World Trade Directory Reports and individual books on specialized trade subjects. Because of the continued surplus of United States merchandise exports over imports, heavy emphasis was placed on the promotion of imports as a means of placing dollars in the hands of other countries. In addition, OIT continued to administer certain operating trade programs such as a British Token Import Plan, the China Trade Act, and the Foreign Trade Zones Act.OIT continued to spend much of its effort in interdepartmental councils and international negotiations toward the end of establishing an International Trade Organization, and in the preparatory work for, and the negotiating of trade agreements under the Reciprocal Trade Agreements Act. The guiding aim of all OIT activities is the ultimate establishment of a world trade that will be relatively free of the restrictions, instabilities, discrimination, and bilateral limita
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tions that have characterized international commercial relations in recent years.. In the meantime, OIT attempts to help foreign traders in every way possible to carry on their business effectively despite their many handicaps.The Foreign-Trade Zones Act of June 18, 1934, which authorized the establishment of foreign-trade zones in our ports of entry by qualified public and private corporations, named the Secretary of Commerce as the chairman of the Foreign Trade Zones Board. In addition to the Secretary of Commerce, the Board consists of the Secretary of the Treasury and the Secretary of the Army.During the year the program for extending the usefulness of foreign trade zones in the development of our all-important import and reexport received considerable impetus. On March 10, 1948, following the recommendation of the Committee of Alternates, the Foreign- Trade Zones Board issued a grant to the Board of State Harbor Commissioners to establish and operate a foreign-trade zone on pier 45 in the Port of San Francisco. Operation of Foreign-Trade Zone Ho. 3 in this port began on June 10,1948.Port surveys conducted at Los Angeles, Seattle, and San Antonio during the fiscal year have materialized into formal applications to establish foreign-trade zones at these locations.The Board’s rulings during the past year concerning permissible operations in foreign trade zones continued as an aid to foreign-trade zones in developing international trade.Office of Field Service.—A substantial cut was made in the Field Service virtually offsetting the expansion which took place during the previous fiscal year. With 46 field offices in operation, compared to 77 during the previous year, heavy demands were made on the existing facilities due to the unsettled economic conditions throughout the world. The problems created by dollar shortages in many of our important markets and the signing of the General Agreements on Tariffs and Trade in October brought forth a large number of inquiries. The field offices continued to play an important part in the administration of the export control powers vested in the Office of International Trade under the Second Decontrol Act of 1947. The Trade Conference Program of utilizing services of Foreign Service officers in the United States on leave was expanded, and there was an increase of 50 percent in the number of cooperative offices maintained by the Field Service. A continuing interest existed throughout the year in information on local and regional economic trends and a wider use was made of material provided by the Department on national income and national product, with constant use being made of the wide range of data provided by the Bureau of the Census.Office of Small Business.—-In cooperation with trade and professional associations, bureaus of business research, veterans’ organizations, manufacturers, wholesalers, and public interest groups, a program was developed to disseminate management information to small businessmen throughout the country. Emphasis was placed on this type of information because of the recognition that lack of management “know-how” is a leading cause of small-business failures. The Office of Small Business published several booklets useful to the small- business operator.
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I nland W aterways Corporation

The Inland Waterways Corporation was created for the purpose of carrying on the operations of the Government-owned inland waterways system until such time as the system can be transferred to private operations to the best advantage of the Government.The Corporation operates as a common carrier in the same manner and to the same extent as if its facilities were privately owned and operated. In accordance with the by-laws of the Corporation its fiscal year ends on June 30th and its detailed annual reports are prepared on that basis.During the fiscal year ending June 30, 1948, the Corporation continued aggressive reorganization to improve the efficiency of operation. The effect of these moves did not become apparent within the fiscal year. Traffic continued to improve, but only slightly. Freight rates advanced during the year, and the revenue position of the Corporation was improved. However, this was more than offset by a repeated series of operating difficulties. The flood in the summer of 1947 had virtually stopped operations at the beginning of the year. No sooner had operations begun to improve after the flood than the stringent car shortage in the autumn of 1947 reduced loadings and slowed unloadings. An early and unusually protracted winter again crippled the operation, and that was followed by flood conditions in the spring and a work stoppage in the coal mines. Traffic only attained a healthy volume for a few weeks during the entire year.The effect of inadequate traffic was aggravated by pyramiding costs, principally a 50 percent rise in the price of fuel.The Corporation continued to be operated as two separate operations : the common carrier water operations of the barge line, and the terminal operations. During the year three of the terminals were transferred to private management, and negotiations were begun to develop a coordinated network of private terminal operators to assume the entire terminal operation.The first experimental unit of new equipment, the towboat Harry Truman and the integrated tow, was delivered in the late spring of 1948. First results of trial operations were very favorable and exceeded even the very optimistic estimates based on preconstruction research and calculations.In order to carry forward the construction necessary to put the barge line on an efficient operating basis, an appropriation of $3,000,000 was requested in the 1949 budget. The appropriation was reduced to $2,- 000,000. This reduction, combined with the effect of the unexpectedly serious operating losses sustained during the fiscal year, made it necessary to postpone any further capital improvements during fiscal 1949.In order to conserve further the Corporation’s assets, some curtailment of service was necessary to assure sufficient funds being available to carry out its budget program for the fiscal year 1949. I t  has no bonded debt or other obligations, except of a current nature. Expenses are paid principally from revenues.
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P atent Office

On September 10. 1947, Lawrence C. Kingsland assumed office as Commissioner of Patents to succeed Casper W. Ooms who resigned to resume private patent law practice. During the fiscal year, the Patent Office improvement program was advanced. Extensive effort was devoted to developing means for reducing the backlog of patent applications and making further improvements in the auxiliary patent services and administrative operations.The Trade-Mark Examining Operations in its inaugural year of operation under the Trade-Mark Act of 1946 was concerned largely with formulating preliminary interpretations of the statute and developing a body of rules and practices. The lack of precedent and authoritative guides for the formulation of policy consistent with legislative intent imposed a large discretionary burden on this organization and adversely affected the productivity of its examining staff. Although confronted with a record number of applications filed under the new act, the attention of the examining corps was largely concentrated upon the disjiosal of applications which were pending under older statutes at the opening of the year. Its operations resulted in the registration of 7,447 marks under act of 1905 and 1,172 under the act of 1920. In addition, it published 2,847 marks filed for registration under the act of 1946 and registered 792 of them. The first trade-mark registration under the new law was issued December 30, 1947.Relatively few of the problems presented in the examination of applications involving interpretation and construction of the various sections of the Trade-Mark Act of 1946 had been formally considered by the Commissioner on appeal or petition or by the courts by the end of the year.The Patent Office, however, in general pursued a liberal policy in an effort to afford to owners of marks the increased benefits available under the new law.The staff of the Patent Office was increased during the year from 1,826 to 2,005 employees, the entire gain accruing to the examining operations. In addition, these operations obtained an additional 27 employees through personnel savings in the Executive Office.The program for the training of professional employees developed during the prior year was broadened to provide advanced training for examiners who had completed several years service in the Patent Office.The Patent Office Advisory Committee was reactivated in the fall of 1947, resuming an operation suspended during the war. Several business meetings were held in January and March 1948, to give consideration to the proposed revisions of the Patent Rules of Practice.Numerous substantive changes in the classification of patents resulted in : establishment of two new classes, (1) 323, Electricity, Voltage, Magnitude and Phase Control Systems; and (2) 343, Communications, Radiant Energy, comprising 40 subclasses; establishment of Class 346, Recorders, comprising patents in the abolished Class 234; and refinement of subclasses- within existing classes. The Manual of
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Classification was published; 24 classification orders authorizing changes in classification and transfers of patent classes among examining divisions were issued; and two classification bulletins were prepared and published.On June 30, 1948, 244,356 patent applications were pending in the Office. Of these 156,514, including 8,330 design patent applications, were awaiting action by the examiners; 3,356 by the Board of Appeals and the Board of Interference Examiners and 84,495 by applicants. This inventory was 28,267 cases greater than last year, with the examiners’ backlog up 8,293 applications. In the trade-mark examining operation, 40,111 applications for registration and 17,262 for republication of marks were pending before the examiners, while 20,125 awaited response by applicants. Auxiliary patent services rendered during the year exceeded the 1947 volume.The register of patents available for license or sale received a net addition of 2,000 patents during the year to bring the total of such registration to more than 20,000 patents. Several compilations describing these patents were prepared and made available to the public. Other services were further developed during the year to broaden the benefits of the register.No new laws directly affecting the Patent Office or the administration of the patent and trade-mark laws by the Patent Office were enacted in the second session of the Eightieth Congress. Public Law 785, however, contained authority for the Patent Office to engage the services of consultants to make management and operational studies.New receipts for fiscal year 1948 were $5,651,585.68, an increase of $836,325.21 over the preceding year, and obligations incurred under all Patent Office appropriations amounted to $8,603,032.22.

N ational B ureau or S tandards
The scope of the work of the National Bureau of Standards coincides with the scope of the physical sciences and mathematics. The Bureau is the principal agency of the Federa! Government for fundamental and applied investigations in these fields. As custodian of the Nation’s standards of measurement, the Bureau conducts necessary research and development in the fields of scientific standards and measurement methods, the determination of physical constants, and techniques for testing materials. The Bureau tests and calibrates standard measuring apparatus and reference standards, develops and formulates specifications for Federal supplies, and serves the Government and the Nation in an advisory capacity on scientific and technical matters.The broad scope of these activities leads to a large number and variety of projects, each generally independent of the others. The work may be classified roughly under the following general headings : Research and development; testing, calibration, and standard samples; codes and specifications; commodity standards; and cooperative and consulting services. In almost every case, each of the divisions and sections of the Bureau was engaged to some extent in all of these types of work.
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Tlie organization of the Bureau tends to follow the classical categories of the physical sciences. Its work in physics, mathematics, chemistry, and engineering was performed in 13 divisions: Electricity and optics, metrology, heat and power, atomic and molecular physics, chemistry, mechanics, organic and fibrous materials, metallurgy, mineral products, building technology, applied mathematics, electronics, and radio propagation.One division was responsible for the work in commodity standards. In addition, four divisions (budget and management, personnel, plant, and shops) were concerned with internal administrative, maintenance, and service functions.

Research and Development
One of the significant developments of the year was a new type of electromagnetic clutch, known as the magnetic fluid clutch. The principle of this device was discovered in connection with the solution of mechanical problems involved in the work on input and output mechanisms for high-speed electronic computers. The magnetic fluid clutch consists essentially of two plates separated by a magnetic fluid such as iron power mixed with oil. Variation in the strength of an applied magnetic field determines the degree of coupling between the plates. Features of the new clutch include ease of control, high efficiency, smooth operation, rapid reversal, long life, and simplicity of construction. These render it advantageous for use in servo mechanisms, automatic machinery, automobile transmissions, and in many other fields where its special properties are desirable. Moreover, the principle underlying the clutch—itself an innovation in science— makes possible other developments of an important kind. Because of its extensive applications ancl many unique features, considerable interest was shown in the clutch by representatives of Government and industry.Another development of industrial importance was that of a resinbonding process for paper making. This work promises to make practicable the use of short-fibered wood pulps for this purpose. Deciduous woods such as maple, beech, birch, or poplar have until now been used only as filler in the manufacture of high-grade printing paper. In 1946, for example, wood of this type accounted for only 16 percent of the pulp consumed and in inventory. As usually processed, the deciduous woods do not produce the primary qualities of strength and resistance to surface pick. However, since the new technique depends on the resin to give satisfactory bond strength between the fibers, it appears likely that the Nation’s supply of wood suitable for paper making will be markedly increased.Considerable work was done during the year in the general field of aeronautics. For example, research was conducted on air turbulence at supersonic speeds; an improved stick-force indicator was developed for use in the flight-testing of aircraft; research on components for high-octane aviation gasoline was continued; studies of the design and performance of combustion chambers for gas turbines and jet engines were pursued; studies were made as a basis for selection of a standard test fluid for aircraft carburetors; corrosion
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tests of aircraft metals were continued; metal parts from damaged aircraft were examined to determine the cause of failure; a study was made of the lag of aneroid barometers in simulated dives and climbs up to 33,000 feet per minute; a quick and sensitive method for measuring water vapor in gases was developed for particular application to aviators’ oxygen; an improved and simplified method of indirectly illuminating the dials of aircraft instruments was devised; a symposium on wind-tunnel optics was held; a program to develop improved dopes for airplane fabrics was partly completed.Research and study in atomic physics extends bacK to 1913 with the establishment of a radium laboratory. At that time the primary standards of radium, prepared by Madame Curie, entered the custody of the Bureau, and commercial preparations of radium were measured in terms of this standard. As a result of recent scientific advances, atomic and molecular physics is now clearly recognized as a large and increasingly important branch of physics. An expanded interest on the part of the Federal Government in this field is now required to establish standards of measurement for new industries in such fields as radioactivity and high-voltage X-ray, to provide for the proper protection of workers and consumers, and to protect its own investments as a consumer of new products. Work of this type is centralized in the Bureau’s Atomic and Molecular Physics Division, which includes most of the basic lines of activity that made it possible for the Bureau to carry on the atomic bomb project from its inception in the fall of 1939 until the spring of 1942, when large-scale industrial operations became necessary.In addition to fundamental research, studies necessary for the extension of measurement and standardization are conducted in this field. During the past year considerable progress was made in obtaining accurate knowledge of the energies of the nuclear radiations emitted by radioactive isotopes and of the detailed sequence in which these radiations are emitted—information necessary for their efficient utilization in medical and other applications. Accurate determinations of the energies of radiations from radioactive iodine 131 were made, and radiation standards for cobalt 60, iodine 131, and phosphorous 32 were developed and made available. Research is now in progress leading to the establishment of standards for sodium 22 and carbon 14. A primary neutron standard was constructed which will serve as a reference unit of neutron intensity for intercomparison of neutron measurements in all laboratories of this country. Work is now in progress on a determination of the absolute value of the magnetic moment of the proton, which will not only contribute to present knowledge of nuclear phenomena, but will also provide a simple and convenient secondary standard for measuring the absolute value of magnetic fields.Since 1889 the world’s standard of length has been the “meter'j distance between two lines on a platinum-iridium bar at the International Bureau of Weights and Measures in Paris. Experiments at the Bureau have shown that the wavelength of green radiation from the mercury isotope of mass 198 offers a new and in many ways better standard of length. In precision, reproducibility, and convenience, this spectral
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line is superior to both the standard meter and the red line of cadmium; it now stands alone as the most nearly ideal standard wavelength that can be obtained from any atom, either natural or artificial. The Bureau is therefore submitting it for consideration as the world’s primary standard of length at the 1948 meeting of the International Conference of Weights and Measures.The basic function of applied mathematics is to provide more economical and efficient methods for conducting scientific research and development. The construction of successful atomic chain reacting piles would have been a practical impossibility without involved mathematical calculations relating to the proper design of such structures. The National Applied Mathematics Laboratories, operating as a division of the Bureau, was established in recognition of the need for a centralized national computational facility equipped with highspeed automatic machinery, capable of providing a computing service for other Government agencies, and staffed to undertake further development of electronic computing machinery. The division engages in basic mathematical research and in addition acts as a service organization, particularly in the fields of engineering statistics and quality control, for the Bureau, the armed forces, other governmental agencies, and industry. I t is organized in four sections: numerical analysis, computation laboratory, statistical engineering, and calculating machine development. Assistance was given to other agencies in the planning of a number of experiments in engineering and physics, and commercial sampling plans were prepared for inclusion in Federal specifications and commodity standards. The computation laboratory solved a variety of mathematical problems which arose in the work of other agencies and computed mathematical tables needed in many scientific and technical fields by the Navy, the Army, and other Federal agencies. Five projects relating to the design and construction of electronic digital computers for the Army, the Navy, the Bureau of the Census, and two branches of the Air Force have largely passed from the design to the construction phase. These machines will perform. upon instruction, predetermined sequences of calculation running into the hundreds of operations without the intervention of human operators. The result will be the solution in a few days of problems in atomic energy, ballistics, and aerodynamics that would take years if attempted by present standard methods. Much work was also done on the mathematical preparation of specific problems for solution on the various proposed automatic digital computing systems.An important and preplexing problem of our domestic economy at present is housing. While the Nation’s population has increased by approximately 10 millions in the last 20 years, construction has lagged as a result of economic factors and the war. At the same time, existing dwelling units have deteriorated in the course of normal usage, and much replacement construction is needed. These critical needs have focused attention on methods of saving materials, on the use of less expensive and more readily available materials wherever feasible, and on the development of more economical designs based on information concerning the properties of materials which was not known a decade ago.
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Problems of this nature were studied by the building technology division of the Bureau. The coordination and tempo of this work, in which the Bureau has been engaged for almost four decades, have been increased by combining the principal sections active in this field into a single division and by adopting a unified approach to the problems of the construction industry. The work is so organized that groups are simultaneously engaged in investigations of properties of materials; structural strength; fire resistance; acoustics and sound insulation; heating, ventilating, and air conditioning; durability; exclusion of moisture; building and electrical equipment; and other related projects.The year saw the completion of an initial attempt to apply an engineering approach to the structural design of houses. Building material is as costly as the labor required to shape and fit it into place. Application of engineering principles to the design of houses presents a complete and logical method for determining allowable loads for walls, floors, and roofs: This, in turn, makes it practicable to develop structural designs and to make use of nonconventional building materials that provide sufficient strength but require a minimum amount of material and labor. Such procedures have been followed in the construction of bridges and other large structures. Intensities of service loads are first estimated, then each material is selected to serve a specific function and to provide adequate strength at a minimum cost.For each element of a house, compressive, transverse, and racking loads were computed for tj7pical one- and two-story frame houses in Several locations representative of extreme wind and snow loads in the United States. Allowable safe loads for 100 wall, partition, floor, and roof constructions were then compared with assumed actual loads for the two types of houses in three locations. Comparisons showed that some had insufficient strength while others were much stronger than necessary. Fundamental data on the wind, snow, and occupancy loads that are likely to be imposed have also been obtained, and convenient computational methods developed for estimating the manner in which these service loads are distributed to the different structural elements of houses.Much of the Bureau’s research and development is performed for other agencies of the Government, in particular the National Military Establishment, the Atomic Energy Commission, and the National Advisory Committee for Aeronautics. Typical projects are those concerned with ordnance electronics, guided missies, and atomic energy. Details on this type of work are necessarily classified. The importance of this work to the national defense program can be appreciated by the mere mention of these projects, however, and the fact that the agencies of the National Military Establishment have designated the Bureau as their principal research, development, and coordinating laboratory in some of these critical fields attests adequately to the caliber of the Bureau’s work. In addition to the value of these programs to the National Military Establishment, significant broad values are obtained for the Nation through the general research and development of an electronic and mechanical nature which is a necessary wart of the work. For example,' the development of the magnetic
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fluid clutch and the discovery of the new physical principle on which it is based represents an important scientific and technological contribution. Another example is that of the development of printed circuits as well as electronic miniaturization, growing out of the Bureau’s proximity fuze program. The printed-circuit technique was designated by leaders of industry as the outstanding accomplishment of a technologic nature in the entire nation during the preceding year.The projects noted briefly here and the summaries of some of the work of a few of the Bureau’s divisions are indicative of the over-all achievements during the year. Additional information on the Bureau’s work will be found in its annual report in this volume.

Testing, Calibration, and Standard Samples
The Bureau’s testing and calibration activities stem from its custody of the Nation’s basic physical standards. In many cases, master standards used in industry must be checked periodically against these national standards. The Bureau is also responsible for testing many of the materials purchased by the Bureau of Federal Supply, the Treasury, and other Federal agencies. In the course of this test, calibration, and standard samples work, new methods of measurement and new instruments are devised and new technical data on the properties of materials are obtained.Over 250,000 tests and calibrations having a total fee value of approximately $1,000,000 were made for other Government agencies and the public. The total fee value of these services, while indicative of the financial outlay by the Bureau, does not represent the larger real value of the services from a technical point of view.Typical testing activities included the testing of 3,000 dry cells and batteries, the testing of about 5,500 light bulbs (a sampling of over 4 million purchased by the Government this year), the sample-testing of over 100,000 clinical thermometers for the Veterans’ Administration and 5 million barrels of cement purchased by the Government, the testing of over a million dollars worth of radium preparations, tests of standard instruments for the electrical industry, the supply of samples of standard oils for calibration of viscometers, calibration of clinical dosage meters for X-rays, and a great number of other tests and calibrations on a wide variety of instruments and devices.

Commodity Standards
The work of the Divisions of Simplified Practice and Trade Standards was consolidated into a single Commodity Standards Division. This Division coordinated the Bureau’s work in Federal specifications and acted as secretariat for industry and trade groups in the formulation of qualitative or quantitative voluntary standards. A total of 30 such standards were issued during the year, covering a wide range of commodities; 30 others were revised and reissued, and 8 were reviewed. The work in Federal specifications is important in providing the Government with a sound basis for economy in purchasing and in affording each manufacturer a fair opportunity for selling to the Government.
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Codes and Specifications

The results of a large part of the research and testing have a direct bearing on the development of technical requirements designed to as-' sure safe working and living conditions. The Bureau provides a central source of information to which Federal, State, and municipal authorities, as well as industrial and trade associations, can turn when dealing with problems of safety or with building and plumbing codes. In addition to direct assistance extended to these groups on technical problems, cooperative work in the development of building, plumbing, and safety codes was carried on through membership on committees of national standardizing bodies.
Cooperative and Consulting Services

One of the important factors in the successful prosecution of the diversified programs at the National Bureau of Standards is the availability of experts in almost every special field of physics, applied mathematics, chemistry, and engineering. This combination of experts means that almost any problem in the physical sciences can be undertaken within the Bureau. At the same time, the results of investigation and the knowledge of its experts are available for additional uses. Thus, the Bureau serves every agency of the Federal Government and many State and municipal governments by rendering advisory and technical services. An important role of this type is played in the development and establishment of Federal specifications which are necessary for economy in Federal purchasing. I t cooperates extensively with technical groups, in both this country and abroad, on problems of concern to the Government and the Nation, particularly those relating to the determination and establishment of scientific quantities and standards.During the year, services of an advisory nature were performed for Government agencies on a broad range of topics. Typical examples include the following: gas turbines and jet engines; the Texas City ammonium nitrate explosion; fire hazards in transportation equipment; mathematical problems arising in applied research; telemetering of weather data; fraudulent radioactive devices; Arctic radio communication problems ; methods of flame-proofing textiles; failure of aircraft parts; adhesives and coatings for aircraft; war maps; paper currency; radiation methods of analysis; and problems of standardization of radioactive isotopes.The Bureau is also active in hundreds of technical committees, societies, associations, and commissions. The work of these industrial, professional, and international groups is of incalculable value in incorporating new advances of science into the technology of industry, in the standardization of materials and products for the dual purposes of economy and quality, and in the establishment of uniform scientific standards throughout the world.The American Society for Testing Materials provides an excellent example of the Bureau’s participation and cooperation in technical societies and conferences. Of the M technical committees of this
812151— 48------3
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society, the Bureau is represented in 56 with a total membership of over 100. The Bureau has membership on more than 115 committees of the American Standards Association and is the managing agency for several ASA projects.

Work in Progress
Several major programs, each encompassing a large number of specific projects important to the Federal Government and the national economy, were in progress during the year. The continuing programs in atomic and molecular physics, applied mathematics, and building technology have already been discussed. Another significant field receiving justified emphasis is that of high polymers. Recent developments in this branch of chemistry have created synthetic plastics, rubbers, and textiles. Whole new industries have been based upon these new materials, requiring new standards for commerce and trade and for accurate determination of the properties of the new materials. A program of basic research involving molecular weight determinations ; properties of solutions ; water vapor absorption ; and electrical, optical, and chemical properties of polymers is under way. These studies provide a common approach in determining the molecular structure and interpreting the behavior of many useful products made of plastics, rubbers, textiles, leather, and paper.A large part of the work of the Bureau on these polymeric substances has been in response to the demand for accurate determination qf the constants and properties of such materials. This program has grown to include electrical, optical, thermal, thermodynamic, chemical, mechanical, and electronic studies throughout the Bureau. The new work on the fundamental properties of high polymers will not displace the studies of constants and properties, but rather will make use of unifying approach to simplify the solution of many problems.The work on high polymers is basic to research in rubber chemistry—a field of great importance both to the Government and to industry. Much remains to be done in measurements and instrumentation associated with the present synthetic rubbers, in determining their properties, and in basic research aimed at further development of desirable characteristics; on the other hand, basic research from the high polymer science approach is indispensable if new types of synthetic rubbers are to be developed. The Bureau made important contributions to the synthetic rubber program during the war, and many projects are continuing. Typical of these is a program initiated at the request of the Office of Rubber Reserve for the standardization of Government synthetic rubbers. This work involves the development of new and improved methods for chemical analysis and physical testing.Another field of importance both to the peacetime economy and the armed forces is electronics. One of the projects in this field is concerned with printed electronic circuits, in which printed wiring, resistors, and coils replace the conventional wires and independent elements common in electronic devices. Work on the development and application of printed circuit techniques is continuing as a part
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of a general program of electronic miniaturization. Other important phases of the electronics program include electron tube research, development, and standardization; electronic, instrumentation; electronic circuits and controls; and the design and construction of components for electronic computers.An intensive program is under way in radio propagation. All uses of radio, particularly over long distances, require a radio prediction service quite similar to the weather service. This service is provided by the Bureau on the basis of its own inospheric observations and research. In addition, primary standards and measurement methods are developed for electrical quantities at all radio frequencies. Important problems in this field still remain unsolved; and, as a result of the tremendous postwar extension of the available frequency range, new problems are constantly arising in measurement, instrumentation, standards, and calibration services. The higher frequencies are being utilized in short-distance communication, television, and FM broadcasting. I t may thus be expected that the Bureau’s work on microwave radio propagation will parallel its activities of the past 20 years in radio propagation research at the lower frequencies. Studies are under way on microwave propagation, and measurements of cosmic and solar noise at very high frequencies have begun. Micro- wave standards of frequency, power, attenuation, dielectric, and other electrical quantities are being intensely developed for frequencies up to 100,000 megacycles or more. The recent extension of the primary frequency standard to 40,000 megacycles has made possible work on microwave spectroscopy and the use of sharp microwave beams in systems where high resolution is needed, such as short-range targetseeking equipment for rockets and guided missiles.The development of microwave measurement techniques at the Bureau has opened up a new field of spectroscopy formerly inaccessible to investigation because of the limitations of conventional optical and inf rared equipment. This work, of unprecedented accuracy and resolution, is making possible the extension of spectroscopic analysis to large molecules of interest to organic and biological chemists, and has resulted in a preliminary model of an atomic clock using spectral lines which promises to surpass, by one or two orders of magnitude, the accuracy of the rotating earth as a time standard.For many years the Bureau has carried on an extensive program of service work on metallurgy. This has included studies of failures of airplanes, automotive parts, and welded ships. However, fundamental research on why metals behave as they do is needed, especially at extremely high and low temperatures. An extended investigation of the flow, fracture, and ductility of metals and alloys is now in progress involving measurements at high, low, and room temperatures. Besults of other work in progress indicate that the time may not be far off when fatigue damage to a metal part may be detected before failure actually occurs, by X-ray diffraction determinations of surface stresses.Corrosion of metals is responsible for a huge annual financial loss to the Nation. Studies of the mechanism of corrosion and means for its prevention have continued at the Bureau for over 20 years
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with emphasis on two corrosion-producing environments—marine atmosphere and the soil. The work on corrosion of aluminum alloys in marine atmosphere, sponsored by the Xavy Bureau of Aeronautics, the Air Force, and the National Advisory Committee for Aeronautics, has been instrumental in the development of modern high-strength, corrosion resistant, light-weight allo3rs for aircraft use. The knowledge thus gained of corrosion problems of light metals has recently been found of value in their housing applications. In this connection, the Bureau was able to establish the suitability of certain alloys for housing and to determine the precautions to be observed in installation.The problem of national research in optical instruments and optical glass is an important one. The peacetime requirements for precision optical instruments are almost negligible in comparison with the need for military optical instruments in wartime. Moreover, the demands made on industry for the production of non-military optical instruments are relatively stable, for the required characteristics of the various instruments do not change greatly within short periods of time. In military optical work the reverse is true, and the necessity for specialized laboratory research is correspondingly increased.in  view of this need for a continuing, integrated program of research and development in optical science, the Bureau, with the cooperation of the Army and Navy, has conducted for many years a coordinated series of projects basic to the production of all types of optical instruments, with special emphasis on military fire-control devices. The Bureau is the only scientific institution in the world which has complete facilities for making an optical instrument beginning with the raw materials and producing, in turn, the glass, the optical design, lenses and prisms, mechanical parts, and finally the finished instrument.Construction of an electron microscope using electrons having energies as high as 1,400,000 volts is essentially complete. This will be the first of its kind ever constructed and gives promise of important contributions to biology, metallurgy, and present knowledge of electron optics. The principal limitation of the electron microscope at present is its low penetrating power, which prevent investigation of common biological and metallurgical specimens. Use of higher energies may thus be expected to open up fields of study which are at present inaccessible. Another important consideration is the reduced energy loss per unit of specimen thickness which accompanies the use of higher beam energies. In view of the destructive properties of low-energy electron beams on biological material, high-voltage electron microscopy should offer a distinct advantage in the investigation of living specimens.With the support of the Office of Naval Research, a program is under way to design and construct a large mass spectrograph that will accurately measure the masses of atomic nuclei. This information is vital to many types of research on the structure of matter. For example, it leads directly to a calculation of the atomic energy released in nuclear reactions.
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The most urgent problem in X-rays and beta rays is to work out necessary safety precautions to prevent the tragic burns and loss of life to operator and patient which have marred the use of X-rays in the_ past. This necessitates continuing studies under laboratory conditions simulating the many variable factors encountered in other installations. This program of X-ray dosage and safety is closely coordinated and integrated with the National Institute of Health.These are only a few of the projects and fields, under study by the National Bureau of Standards, of direct and broad significance to the Government and the Nation, both in terms of the civilian economy and in terms of defense and security, which are inevitably based on scientific developments. The United States today leads the world in technological progressiveness and in the utilization and application of scientific discoveries. Yet retention of this position will require continuous and vigorous support of well-coordinated research in the physical sciences. Appropriate support of the major lines of research now under way at the Bureau is in keeping with this objective. In large part, the necessary staff, experience, equipment, and plant are available at the Bureau. In addition to its relation to national defense, such a program presents unlimited opportunities for the continued development of our national economy.

Office of T echnical S eevices
The Office of Technical Services continued, within the limits of a sharply reduced budget, to collect, compile, and disseminate technical and scientific information from Federal sources as an aid to the American business community.Orders for copies of documents in the Office of Technical Services collection reached an all-time high during the year. At the same time, a newly established trust fund permitted inauguration of a service for advance preparation of duplicates of the most popular reports, thus reducing their cost and increasing their convenience.The $1,500,000 industrial research program operated in fiscal year 1947 was in process of liquidation, and interim reports indicated concrete industrial usefulness for all undertakings.Executive Order 9865 made possible a cooperative effort with American industry for the filing of selected Federal-owned inventions as foreign patents, thus providing United States firms with protected export markets in certain commodities, and an opportunity to secure reciprocal licenses on foreign-owned patents.Over 1,300 microfilm reels of technical data were evaluated voluntarily by American and British scientists resulting in substantial enhancement of the Office of Technical Services German technology collection.Throughout the year a large volume of inquiries were received—(a) in connection with the Office of Technical Services technical clearinghouse collection, (b) by the Technical Advisory Service which provides key information to firms seeking to meet problems arising in production operations, and (c) in response to problems circulated by the National Inventors Council in an effort to solicit private inventive effort in meeting the Government’s research and development needs.
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w  eather B ureau
To keep the public informed of weather conditions of significance in the economic life of the Nation, the Weather Bureau reports more than 10 million individual weather observations every year, each consisting of several meteorological elements, and issues approximately 100,000 separate local forecasts and storm warnings. These figures are an indication of the variety and changeability of weather in the United States. Newspaper and radio audience surveys show that weather news still ranks among the foremost subjects in popular attention. It is estimated that more than 25 million Americans each day tune in their radios for official weather releases or look for the weather reports and forecasts in the daily press. During 1947-48 the losses from hurricanes and droughts focused public attention on news reports that methods had been devised for controlling hurricanes and producing rain artificially almost at will. These and other vital meteorological problems were among the projects of the Weather Bureau during the past year and the results are described briefly in the Annual Report of the Bureau.Other meteorological developments during the year included the establishment of seven weather records processing centers and the mechanization of much of the work of compiling weather records. There was an increase in the number of daily broadcasts of official weather reports and forecasts over commercial radio stations. In 155 localities the official forecasts are now broadcast briefly by direct transmission from the local Weather Bureau Office, giving a total of 457 scheduled announcements each day. Local flying weather reports have been introduced by radio stations in some localities to meet the strong demand from pilots of personal aircraft. The Washington edition of the printed daily weather map was revised to include important reports for all of North America and charts of upper air information. A combined Air Force, Navy, and Weather Bureau Analysis Center, called the WBAN Center, was placed in operation in July 1948. The hurricane warning service gave excellent service despite the relative frequency of tropical cyclones and their individual peculiarities. In the major floods in the Columbia and Ohio River Basins, surveys indicated that the timely warnings issued by the Bureau led directly to precautionary measures which prevented 30 or 40 million dollars’ worth of damage.Among the research and development projects during the year were the thunderstorm studies over Ohio with cooperation of the USAF, extension of storm detection by radar, the cloud physics project, and a number of specific studies for the improvement of weather forecasts in certain localities. Weather stations were established in the Arctic at Resolute Bay and on Prince Patrick Island, and Isachsen Land, operating jointly with Canada, and using air transportation furnished by the USAF during the winter and vessels by the U. S. Navy during the summer. A noteworthy conference with representatives of more than 50 nations, comprising the International Meteorological Organization, was held in Washington during September-



October 1947, the first general conference of this organization outside Europe since its establishment in 187G.
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Office of the Secretary

OFFICE OF THE SOLICITOR
The Solicitor, who is the chief law officer of the Department, exercises general supervision over the work of the Bureau and Office legal staffs, where the major part of the Department’s legal work is done. The Office also handles all the legal problems for those units which do not have legal staffs, and handles certain problems for those units which do have such staffs.As of the end of the fiscal year, a study was being projected to determine the extent, if any, to which the efficiency of the legal work of the Department might be promoted either by further centralization in the Office of the Solicitor or by further delegation to legal staffs of the Department’s constituent units.The major matters of a nonroutine nature with which the Office was concerned during the year included: Participation in the work of the President’s Committee on Foreign Aid for which the Solicitor acted as secretary of the Development and Administration Subcommittee ; assistance in setting up the necessary procedures for the operation of the President’s loyalty program in the Department, in connection with which the Solicitor acted as the chairman of the Department’s Loyalty Board for the first 9 months of the fiscal year and devoted considerable attention to questions arising out of congressional committee hearings concerning two of the Department’s loyalty cases; assistance in preparing anti-inflation legislation presented to the Congress; assistance in inaugurating the voluntary agreements program under Public Law 395 and Executive Order 9919 and advice to the Office of Industry Cooperation in setting up the necessary procedures under the program including close collaboration with the legal staff of the Office after it had been appointed; consultation with the legal staff of the National Security Resources Board concerning legislation for mobilization of industry which might be necessary in the event of a future emergency; and assistance to the Department of Justice in certain cases under the Labor Management Relations Act of 1947 in suits for injunctions based upon threats to the national health and safety.The legislative program of the Department received special attention from the Office of the Solicitor during the fiscal year. Furthering the policy expressly urged in reports of the Committee on Appropriations of the House of Representatives to modernize the basic statutory authority of the Department, bills supplementing or redefining the authority of most of the units of the Department were submitted to the Congress. A list of bills which were enacted under
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this program and those awaiting further action by the Congress is appended to this report.A total of 304 legislative problems affecting the Department were referred to the Office of the Solicitor, in addition to pending requests for reports on legislation introduced in the first session of the Eightieth Congress. The Solicitor’s Office prepared replies expressing the Department’s views on legislation and assisted in the preparation of testimony of Department officials. The legislation covered a wide field of Government in relation to the economic life of the Nation; development of foreign and domestic commerce in the mining, manufacturing, shipping, and fishery industries, and the aviation and other transportation industries. The Department, through the Solicitor’s Office, collaborated with other Government agencies on legislation required to deal with current emergencies, including the Foreign Assistance Act of 1948, extension of the Second Decontrol Act and the Export Control Act, as well as the voluntary agreements program and other measures referred to elsewhere in this report.The Department submitted to the Congress 32 drafts of bills, drawn in the Department under the supervision of the Office of the Solicitor, of which 15 became law.The Office passed upon 152 cases involving matters submitted to the Attorney General and 70 requests for rulings submitted to the Comptroller General; passed upon 213 contracts, and a number of legal instruments such as leases, bonds, licenses, and cooperative agreements, and wrote 528 legal opinions on questions arising in the Department. This represented an increase of about 25 percent over the similar workload during the preceding fiscal year. In addition, oral legal advice was furnished to appropriate officials on a great variety of matters and legal approval was given to all Department orders and regulations. The Office also passed upon applications for incorporation, amendments to charters, and other actions arising under the China Trade Act.In connection with the Department’s responibility for winding up the functions, formerly exercised by the 7Var Production Board, the Office of the Solicitor acted for the Division of Liquidation in cases before the Appeals Board of the Office of Contract Settlement, including investigating claims under section 17 of the Contract Settlement Act, preparing denials and responses to appeals, representing the Division in hearings before the Appeals Board and preparing briefs.Legal work done for the Inland Waterways Corporation included the merger of the Warrior River Terminal Company into the Corporation in accordance with the Government Corporation Control Act and advice in connection with litigation and the proposed disposal of the Corporation’s terminal facilities.

L egislation S upplementing or Redefining the S tatutory A uthority of the D epartment of Commerce
The following laws enacted by the Eightieth Congress supplement or redefine the statutory authority of the Department:Public Law 210—To provide basic authority for the performance of certain functions and activities of the Coast and Geodetic Survey.
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Public Law 373—To define the functions and duties of the Coast and Geodetic Survey.Public Law 587—To provide for the distribution, promotion, separation, and retirement of commissioned officers of the Coast and Geodetic Survey.Public Law 573—To provide basic authority for certain functions and activities of the Weather Bureau.Public Law 647—To encourage the development of an international air transportation system adapted to the needs of the foreign commerce of the United States, of the postal service, and of the national defense. (Provides necessary authority for certain activities of the Civil Aeronautics Administration and the Weather Bureau outside the continental limits of the United States.)Public Law 815—To provide for the training of air-traffic control- tower operators (authority granted to Civil Aeronautics Administration) .Public Law 840—To authorize the reimbursement of public agencies for damage to airports which was caused by Federal agencies. (Amending sec. 17 of the Federal Airport Act to authorize appropriations to be made to the Administrator of Civil Aeronautics for reimbursement in stages, as the work of such rehabilitation or repair progresses.)Public Law 872-—To amend the Civil Aeronautics Act of 1938, as amended, by redefining certain powers of the Administrator, and by providing for the delegation of certain powers of the Civil Aeronautics Board to the Administrator.Public Law 671—To provide for the collection and publication of statistical information by the Bureau of the Census. (Reschedules the censuses of manufactures, business and mineral industries, and includes the taking of a census of transportation, and provides a sound legal basis for the interim or current statistics program.)Public Law 243—-To amend the act entitled “An act authorizing the Director of the Census to collect and publish statistics of cottonseed and cottonseed products,” approved August 7, 1916. (Provides greater completeness and uniformity in the collection and distribution of statistical data on fats and oils.)Eighteen additional proposals necessary to provide or clarify basic authority and responsibilities of the Department recommended to the Congress for enactment and on which action has not been completed by the Congress:H. R. 4427—To provide basic authority for the performance of certain functions and activitiesAf the Department of Commerce.H. R. 4112—To provide for the acceptance and use of funds for support of the national weather service supplementing the funds appropriated for the operation of the Weather Bureau of the Department of Commerce.S. 493—To provide for the dissemination of technological, scientific, and engineering information to American business and industry.S. 1950—To provide for a decennial census of housing.S. 2613—To authorize the construction and equipment of a radio laboratory building for the National Bureau of Standards, Department of Commerce.
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H. R. 4431—To amend the Civil Aeronautics Act of 1938, as amended, by providing for the delegation of certain authority of the Administrator.H. R. 4432—To amend the Civil Aeronautics Act of 1938, as amended, by providing for certain penalties for unlawful use of examination papers.H. R. 4434—To amend the Civil Aeronautics Act of 1938, as amended, by clarifying the authority of the Administrator with respect to air traffic control regulation.H. R. 2520—To fix fees payable to the Patent Office to amend section 4934 of the Revised Statutes, relating to the rates for patent fees and charges.S. 2503—To authorize the establishment of 10 positions in the professional and scientific service in the Department of Commerce with rates of compensation not in excess of $15,000 per annum.H. R. 5280—To amend section 106 of the act of October 31,1915, so as to eliminate the segregation of races at the Washington National Airport.H. R. 6989—To amend title I I  of the Civil Aeronautics Act of 1938, as amended, relative to supplies for the execution of the Civil Aeronautics Administration’s functions in Alaska.H. R. 4113—S. 1850—To redefine the units and establish the standards of electrical and photometric measurements.H. R. 6204—To extend to commissioned officers of the Coast and Geodetic Survey the provisions of the Armed F orces Leave Act of 1946.H. R. 5318—To provide for the continuation of the transportation services of the Inland Waterways Corporation and for the disposition of its property and interests.S. 2912—To amend the act entitled “An act to create the Inland Waterways Corporation for the purpose of carrying out the mandate and purpose of Congress as expressed in sections 201 and 500 of the Transportation Act,” approved June 3, 1924, as amended, relative to capital stock of the Corporation.Draft of bill amending section 2 of the act of March 3,1901 (31 Stat. 1449), to provide basic authority for the performance of certain functions and activities of the National Bureau of Standards, and for other purposes.Draft of bill to authorize the Secretary of Commerce to reimburse employees of the Department for the expense of entertainment of representatives of other countries, and for other purposes.

OFFICE OF PROGRAM* PLANNING
The Office of Program Planning is a small staff unit serving the Secretary, the Under Secretary, and the Assistant Secretaries. In addition to its advisory responsibilities, the Office has the continuing function of reviewing the programs of the operating bureaus and offices of the Department in order to assure the highest degree of integration with the over-all program and policies of the Department. The problems on which the Office works are generally of the sort that require joint study or action by two or more of the operating bureaus or offices, or coordination of several Department activities or policies
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with those of other Government agencies. New and emerging problems which cannot readily be allocated to any of the line organizations comprise another important field of activity.The staff of specialists in this Office maintains close liaison with heads of the departmental bureaus and offices ; advises and assists in the formation of policies and programs during their planning stages in order to avoid duplication of effort, insure coverage and achieve integrated departmental action; and reviews questionnaires and economic and statistical reports requiring clearance by the Bureau of the Budget. In addition, the Office is responsible, by direction of the Secretary, for program liaison work with other Federal departments and establishments, including the Council of Economic Advisers. This involves membership representing the Secretary or the Department on interdepartmental boards or committees as well as less formal contacts.In the fiscal year 1948 some of the major problems in which the Office participated were :(a) Advice to the Secretary and preparation of departmental testimony with respect to foreign aid programs.( i)  Advice to the Secretary in connection with his responsibilities on the Cabinet Committee on World Food Programs, and membership on the Subcommittee on Requirements, Allocations, and Procurement.(c) Consideration of the services which might be required of the Department under industrial mobilization plans. Advice to the Secretary with respect to the operations of the National Security Resources Board, and membership on the Interdepartmental Staff Group of the Board.(d ) Preparation of testimony on major legislation related to the Department’s responsibilities, e. g., anti-inflation, export controls, and allocations.(e) Analyses of the economic consequences of work stoppages in vital industries.(/') Analysis of economic problems in connection with the price increases of the steel industry during the early months of 1948.(g) Initiation of a program review of the constituent offices of the Bureau of Foreign and Domestic Commerce.(h) Special assignments for the Secretary, e. g., review operations of the Division of Liquidation with respect to work progress in settling industrial alcohol price claims ; and review of the voluntary program of steel allocations for industrial housing (principally the Lustron house).(i ) Review, for the Secretary, of the Census Bureau curtailments in its current statistics program.

OFFICE OF PUBLICATIONS
The Office of Publications coordinates all informational activities of the Department. On the one hand it screens all publications as to effectiveness, essentiality, and cost. On the other, it conducts programs to acquaint business and the general public with these publications and wffth other Department services so that the fullest possible use may be made of them.
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Several field surveys were made during the year to determine how the Department’s publications and services were meeting the needs of the business community. The results were used in recommendations to various officials of the Department for the improvement of the publications program. From these surveys there also was evolved a general publications policy for the Department which was drawn up and issued as a “Publications Policy Guide.” This guide was designed to aid the Department’s offices and bureaus in planning their publications programs so that the books and pamphlets not only would meet the standards of the Office of Publications but permanently would follow the broad publications principles laid down by Congress in appropriations hearings and elsewhere.The Office’s Division of Programs extended its project clearance activity. This procedure allows the various offices and bureaus of the Department to obtain the opinion of the Office of Publications on the essentiality of any proposed book before any work has been expended on it. Formerly largely confined to the offices in the Foreign and Domestic Commerce area, this procedure was extended throughout the Department. This clearance enabled the Office to prevent duplication and avoid the issuance of nonessential material.One of the major studies undertaken by the Division of Programs was that of the “World Trade in Commodities” series. Scores of subscribers were interviewed, the field offices were consulted and detailed editorial and statistical studies of the series were carried out. These resulted in recommendations for a major revision in the method of handling foreign trade information.Most of the material which was refused previous clearance by the Office was rejected on the basis of its being of use only to an extremely small segment of the business community. In some of these cases it was felt that the resulting publication would have been so limited that the industry concerned should more correctly have borne the full cost of making and publishing the study. In some other cases, clearance was refused on the grounds the subject was already adequately covered in commercially printed publications which were generally available to the businessman.Early in the fiscal year the Office of Publications on an experimental basis decentralized a large part of its earlier informational activities to test the effect on economy and efficiency.One exception was made in the case of the newly formed Office of Industry Cooperation which, because of its emergency nature, requested that the Office of Publications provide it with general information services to acquaint the public with all phases of its program. A special, temporary information section was set up within the Office of Publications to handle this assignment.This section provided the following services for OIC: The preparation and issuance of press releases, information leaflets, and reports on the OIC program; the handling of the informational inquiries from members of the trade and daily press, trade associations, libraries, and individual businessmen; the arranging of press interviews and conferences with officials of OIC, and informational and public relations counseling to the OIC staff members.
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The Office of Publications continued its practice of having as many as possible of the Department’s publications converted to a sales basis. Many additional publications were offered from sale which had previously been distributed without charge. This policy in part accounted for the eminent success the Department had in outselling all other Government agencies at the Office of the Superintendent of Documents. Department sales exceeded $1,000,000 for the_ second successive year. Another factor in the successful sale of publications was the use of several promotional folders, prepared and designed by the Office of Publications, to inform the business community about Department publications.The continued development of the Department’s field service as an effective business-service organization, capable of making a considerable impact on the growth of business, required that the Office of Publications turn more attention to the promotional activity on behalf of this Service. In line with the Department’s duty to foster and promote foreign and domestic commerce, the Office designed a small pamphlet describing the services of the field offices and inviting businessmen to use their facilities. This step was taken on the advice of many businessmen who felt that the Department’s services were not well enough known. The Office also began work on a series of monthly radio scripts explaining the various services which the Department makes available to businessmen. Also in line with the growing im portance of the Department’s field service, the Office of Publications instituted a liaison operation for the purpose of keeping regional directors informed of top-level policy thinking in the Office of the Secretary.With an eye to reviewing and improving service to business, a study was made of the entire system of distribution under which free publications and press releases were sent to private individuals. This study accomplished its purpose and also enabled the Office to determine more readily which publications could be placed on a charge basis. Work was also begun on a project to set up a uniform Department-wide mailing list system to expedite the handling of requests and keep lists free of excess subscriptions. In addition, surveys were made regarding the general indexing of all publications of the Department to increase their usefulness to the business community.As a collateral activity, the Office of Publications represented the Department of Commerce by participating in the publications activities of the Air Coordinating Committee and the International Civil Aeronautics Organization. This required helping in the preparation of materials setting forth the United States civil aviation publications position and defending this position at international conferences.

OFFICE OF BUDGET AND MANAGEMENT
The Office of Budget and Management is responsible for directing the preparation of all budget estimates for the Department, reviewing and approving such estimates, and submitting and justifying such estimates before the Bureau of the Budget and the Congress in conjunction with the several offices and bureaus; for controlling all

812151— 4S- 4



10 REPORT OF THE SECRETARY OF COMMERCE
funds of the Department, assuring that the expenditure of funds for the execution of departmental programs follows basic legislative authority, and for prescribing and analyzing reports pertinent thereto; for reviewing organizational structure and developing organizational plans to meet the current and evolving needs of the Department, and making continuing studies of functions and organizational relationships; for conducting operations audits and investigations of the administrative and operating practices, procedures, and methods of the Department; for analyzing personnel and fund requirements, and making revisions and installations necessary to increase the efficiency of the Department’s operations; and, in an operating capacity, for performing a complete physical accounting and auditing service for the offices m the Office of the Secretary, Office of Technical Services, and Bureau of Foreign and Domestic Commerce, and rendering a central fiscal advisor}’ service to all bureaus and offices of the Department.During fiscal year 1948, the Office of Budget and Management, in its second full year of operation, placed primary emphasis on the revision and perfection of the Department’s budget formulation and budget execution programs, on the development of a reporting system to reveal strengths and weaknesses of the financial aspects of program activities of the bureaus and offices of the Department, and on the conduct of organization and management surveys designed to bring about greater economy and efficiency in certain of the Department’s operations. The subsequent paragraphs of this report develop the 1948 activities of this Office in greater detail.The Office of Budget and Management was requested by the constituent bureaus and offices of the Department to consider budgetary estimates totaling $461,780,239 during the fiscal year 1948. After review and screening by this Office, the Secretary of Commerce approved a total sum of $261,074,571 for transmittal to the Bureau of the Budget for approval by the President. In addition to the annual budget for fiscal year 1949, this figure included 18 separate supplemental budgets which were reviewed, consolidated, and transmitted by this Office. This Office participated in the justification of these estimates before the Bureau of the Budget and the Congress; and, once appropriations were made therefrom, prepared and controlled apportionments and in some cases allotments, administered personnel ceilings, and prepared and transmitted the budgetary and fiscal reports required by the Bureau of the Budget, the Treasury, and the General Accounting Office.In line with its objective of strengthening the budget and management work of the Department at the bureau level, there was organized in October 1947 a departmental Budget Officers Conference, composed of representatives of the Office of Budget and Management and of budget and accounting staffs of the bureaus, to provide a means for general discussion of budget problems and policies common to the whole Department. This conference has met every month since organized. In addition to providing a forum for clarification of budget matters, this conference has sponsored a number of worth-while projects designed to improve the budget process in the Department, including the holding of a 12-session course on budget formulation and the
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development of a monthly report of obligations on an activity basis.The budget formulation course sponsored by the Budget Officer’s Conference was patterned after similar courses given by the Bureau of the Budget which had proved so helpful to the few Department of Commerce representatives selected to attend that it was desired to extend the advantages accruing from such training to a larger group of persons in the Department. This course extended over a period of 3 months and was attended by 25 persons. The course was highly successful and the conference now plans to conduct annual courses on budget formulation and execution.The monthly report on obligations on an activity basis sponsored by this conference has been the object of much consideration from which has evolved a type of report of material value to top administrative officials in evaluating progress of programs and planning of future operations. This report has been issued on a tentative basis throughout most of the fiscal year and work is continuing on its refinement. As a valuable adjunct to this report, a subcommittee to the conference has developed a set of standards for reporting obligations under the various objects of expenditure, resulting in Department wide uniformity in this matter and greatly increasing the validity of the reports.As a means for clarifying and standardizing budget policies and procedures throughout the Department, the Office of Budget and Management began preparation and issuance of a Department of Commerce Budget Handbook. This handbook deals with the preparation, justification, and submission of annual budget estimates, the establishment and maintenance of controls over the use of appropriated funds, and with periodic fiscal and program reports to be made to the Secretary, the Bureau of the Budget, the Treasury Department, and the General Accounting Office. Four of the six chapters were completed and issued in fiscal year 1948, and work is now being completed on the last two chapters.The corollary group to the Budget Officer’s Conference, the Council for Administrative Coordination, established by the Office of Budget and Management during fiscal year 1947 to give the bureaus and offices a voice in the formulation of top management policies and practices, continued to serve a useful purpose during the fiscal year. This group sponsored a training session in procedure analysis; worked quite closely with the Joint Committee on Property Accountability, and aided in the Bureau of the Budget project on establishing standards for common services. In addition, the council participated in the devising of departmental administrative regulations with respect to retirement accounting procedures, security measures, identification credentials, use of motor vehicles, and other matters.In the organization field, members of the staff participated in the establishment of the machinery for the administration of the voluntary agreements program including establishment of the Office of Industry Cooperation; development of departmental organization and budget plans in relation to the Marshall plan; establishment of the vital interdepartmental Advisory Committee on Requirements; creation of the Air Navigation Board, and substantial reorganizations in the Office of Domestic Commerce to integrate activities formerly per
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formed by the Office of Small Business and the Office of Materials Distribution, in the Office of International Trade to achieve effective coordination of the export control activities, and in the Inland Waterways Corporation to effect consolidation of the Warrior River Terminal Company. Staff members also participated in minor organizational adjustments in the Office of Business Economics, Bureau of Standards, Office of Technical Services, and the Weather Bureau. In addition, the Office was instrumental in establishing effective organizational controls whereby central review of proposed organizational changes at the division level and above is assured through required use of departmental orders to implement such changes.The Office of Budget and Management continued during the year to operate a system for issuance of all internal management documents having wide applicability through the Department of Commerce Manual of Orders and for post-release review of such documents of more limited applicability in the interest of coordination and unification of the administrative and program policies and procedures of the Department. Over 100 new documents and revisions were issued in the Manual of Orders during the fiscal year. Completion of the codification and issuance of all departmental regulations in one volume is anticipated during fiscal year 1949.The numerous management studies and investigations begun or completed during fiscal year 1948 and illustrating improvements and savings realized through the specific activities of the several staff members are illustrated below. In this connection, the office:1. Completed a comprehensive and exhaustive study of the patent- examining operations and reported to the Commissioner of Patents. The Patent Office has made, and is making a number of revisions in matters of administration, practice and work reporting which will increase operating efficiency and the rate of patent disposals, and enforce greater uniformity of practice.2. Began a complete operational audit of the activities carried on under the Department of Commerce working capital fund extending over the last half of fiscal year 1948 and scheduled for completion early in 1949. Progress in 1948 included: The evolution of a fiscal system from which financial status of individual activities could be ascertained, and concentrated work on the units operating at a loss. Transfer of one unit to different leadership and the elimination of nonessential activities in other losing units resulted in monthly operating profit as opposed to a monthly loss during the first 6 months of the fiscal year. This is reflected in the retention of low prices in the face of rising costs and enables the bureaus and offices of the Department to continue the purchase of services at the rate contemplated in their annual budgets.3. Spearheaded a successful attempt to obtain more favorable wage differentials for employees working outside the continental limits in an effort to alleviate the recruitment problems of the bureaus in such areas. Ideas advanced by this Office were accepted by the Bureau of the Budget and the Congress and resulted in an entirely new type of legislation on this important matter.4. Substantially increased the utility of the Inland Waterways Corporation tabulating equipment by developing and assisting in
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the installation of various accounting records, including pay rolls, pay checks, personnel controls, and vouchers.5. Conducted a survey of the export license application procedure in the Office of International Trade. Recommendations made as a result of this survey resulted in the adoption of a number of improved procedural revisions.6. Continued during fiscal year 1918 to assist officers of the Intelligence and Services Division with problems in connection with the processing of requests for World Trade Directory reports and trade lists. Installation of new forms and procedures enabled this Office to clear up a backlog of 1,800 stencils and reduce staff by 7 positions for additional annual savings of $17,500. In addition a system was devised whereby the field offices are notified currently of material available in Washington, greatly improving the service rendered to the general public and reducing the number of inquiries directed to the central office.7. Completed an evaluation of existing Departmental relationships (involving the Office of Business Economics, the Office of Domestic Commerce, and the Bureau of the Census) with the Bureau of Old Age Survivors Insurance, and recommended several changes for consideration of the Bureau of the Budget.8. Conducted a survey of representative Department field offices to ascertain the effectiveness of the various Bureau of Foreign and Domestic Commerce field programs and, on the basis of findings, worked with the several offices concerned on program improvement.9. In cooperation with representatives of the Census Bureau and the Division of Printing Services worked out a method of reproducing large maps on paper plates in lieu of the more expensive celluloid negative formerly employed. The new method resulted in a savings of $30 on each map reproduced and will be used to reproduce over5.000 maps for use during the decennial census.Work-load statistics for the fiscal year are indicative of the work of the Division of Accounting Control, in its task of performing a complete fiscal accounting and auditing service for the offices in the Office of the Secretary and the Bureau of Foreign and Domestic Commerce and rendering a central advisory fiscal service to all bureaus and offices of the Department. These records show: 650 general ledger and 1,500 allotment ledger accounts maintained with over150.000 postings from about 37,000 vouchers and requisitions; issuance of 1,750 travel authorizations; audit of 12,000 vouchers involving examination of 40,000 documents, preparation and processing of 5,500 schedules of collections, disbursements, voucher deductions, and the like; handling of 6,000 collection items; and maintaining pay rolling, earnings, leave, and retirement services and records for 2,500 employees, involving receipt and review of 58,500 time and attendance reports.The Office of Budget and Management had two employees on loan to the Hoover Committee on Reorganization of the Federal Government during the fiscal year, furnished the President’s Air Policy Commission with an executive officer during its formative period, and supplied the Department’s representative to the Joint Committee on
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Property Accountability, Joint Committee on Examination of Fiscal Officer’s Accounts, and to the Bureau of the Budget team investigating Commerce-State Department relationships. In addition two members of the staff were loaned to the Economic Cooperation Administration to establish its budget office and prepare and justify its initial operating budgets,

OFFICE OF PERSONNEL ADMINISTRATION
The fiscal year 1948 saw a continuance of the program to decentralize and streamline the Department’s personnel program, on a controlled basis, with the objective of increasing its operating effectiveness. In addition, we continued to have the substantial personnel problems entailed in transition from wartime government ; reductions in force occasioned by reorganizations and budget cuts; staff changes necessitated by the Civil Service Commission’s program for the replacement of employees without competitive civil-service status; and adjustments and expansions occasioned by the enactment of anti-inflation and other legislation.Continued recognition has been given during the year to the fact that the proper functions of the Office of Personnel Administration are primarily of a staff rather than an operating nature. Furthermore, that the staff mission of the Office is threefold, as follows :1. Staff planning, including the formulation, issuance, and interpretation of policies, regulations, and standards to govern the administration of personnel activities throughout the Department ;2. Staff follow-up, including inspection at all echelons for compliance with Department policies, regulations, and standards, and to determine the adequacy of the personnel program at all levels in the Department; and3. Staff assistance, including the rendering of assistance and advice as necessary to primary organization units on operating problems.In addition, the “line” mission of the Office of Personnel Administration consists of: (1) Performance of certain general personnel work for the Department at large; (2) provision of a central point of contact for the public, Government agencies, Members of Congress, and others on personnel matters affecting the Department; and (3) provision of personnel operating services (through the Personnel Operations Division) on a consolidated basis to certain designated small offices to achieve for them the economies of large-scale operations and to eliminate duplicating overhead.During the year we continued our efforts to refine the methods of handling the voluminous paper work of Federal personnel administration in the Department, which had been largely decentralized to the bureaus the previous year. These matters now are being handled with dispatch in an orderly manner, substantiating the wisdom of the decentralization program. The Department’s policy of decentralizing the functions of personnel administration to the maximum practical extent, however,- has required the issuance of adequate information and instructions to the bureaus to assist them in the efficient and uniform administration of their increased responsibilities, particularly



since a complex body of law and regulation establishes the framework within which the Department’s personnel offices must function.This framework constitutes the Department’s authority to act and, conversely, provides the necessary controls to protect the public interest. Therefore, to provide accurate information for both employees and officials on personnel matters and to assure uniformity throughout the Department in the interpretation of laws, Executive orders, decisions of the Comptroller General, Civil Service rules and regulations, and Department policies and procedures, special attention was devoted during the past year to completing and refining the chapter of personnel regulations of the Department’s Manual of Orders. The completion and maintenance of this material constituted one of the most urgent requirements of the Department’s personnel program.A comprehensive but concise set of personnel regulations have now been issued for universal application throughout the Department, superseding all previous issuances on the subjects covered. These regulations encompass all phases of personnel administration and provide the office and employees of the Department engaged in such activities with a comprehensive, concise, and up-to-date reference manual summarizing the laws, decisions, rules, policies, and procedures which affect their work.Supplementing these regulations, we also prepared and issued to all employees an Employee Handbook briefly outlining the personnel policies of the Department. The purpose of the handbook is to provide all employees of the Commerce Department with an understanding of the basic personnel policies which apply to them, since such understanding will make for better teamwork throughout the Department and, as the Secretary states in the introduction, it is the responsibility of every official, supervisor, and employee of the Department to make the policies effective. Present plans call for the handbook to be brought up to date and reissued to all employees anually.Some of the year’s highlights include the issuance of new administrative orders establishing policies and procedures governing: (1) Allowances, salary differentials and standard conditions of employment for employees stationed outside the continental United States; (2) trainees under the program for cooperation with American republics; (3) employee loyalty; (4) private business activities of employees; (5) employee suggestion program; and (6) honor awards. In addition, the following orders were revised and brought up to date : (1) Filling positions; (2) retirement of employees; (3) efficiency ratings; (4) leave of absence; and (5) within-grade salary increases.During the year many of the multitudinous appointment, promotion, and transfer requirements which characterize peacetime civil- service administration have gradually been restored, with numerous additions and modifications by the Civil Service Commission. As these requirements have piled up, they have emphasized further the importance of our day-to-day task of auditing all departmental personnel actions for compliance with law and regulation. This work is completely current, and has been for the entire year. I t  not only protects the Department with regard to Civil Service Commission require
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ments but also for General Accounting Office audit purposes, and facilitates prompt corrective action on our part to prevent cumulative errors in the bureau personnel offices as a result of mistakes or misunderstandings about regulatory requirements._ The Civil Service Commission’s policy of transferring the responsibility for conducting civil-service examinations to the operating agencies has required us to conduct an extensive examining program throughout the Department. During the past year, examinations for statistician and economist positions, P-6 through P-8, were conducted by the Census Bureau. The Patent Office has held examinations for patent examiner, P-1 and P-2, and is preparing examinations for draftsman (patent), SP-4 through SP-7, and trade-mark examiner, P-1- The Weather Bureau has arranged for examinations for meteorological aid, SP-4 to SP-8, and meterologist, P-1 through P-5. The Coast and Geodetic Survey participated with other interested agencies in an examination for geophysicist, P-2 through P-6, and arranged for an examination for mathematician, P-2 through P-6, in New York, and plans are now being made to announce an examination for engineering aid. The Civil Aeronautics Administration has conducted examinations for electrician and radio technician, CPC-1 through CPC-8, SP-6 through SP-8, and P-2 through P-4, throughout its field service and is now preparing Nation-wide examinations for aircraft communicator, overseas communicator, airport traffic controller, air route traffic controller, and airways operation specialist, CAF-5 through CAF-11. Preparations are also being made for holding examinations for positions in the inspection group, CAF-6 through CAF-12, such as aircraft factory inspector, air carrier radio inspector, aircraft inspector, etc., as well as for airman standards specialist, CAF-10 through CAF-12 and P-2 through P-6, flight operations specialists, CAF-10 through CAF-13 and P-4 through P-6, flight engineering inspectors P-4 through P-6, and flight instructors and safety regulation inspectors. The Personnel Operations Division is preparing examinations for various positions of economist, P-6 through P-8, and administrative positions, CAF-13 through CAF-15, in the Offices of the Secretary and the Bureau of Foreign and Domestic Commerce. Plans are also being made to conduct examinations for business specialists and commercial agents, CAF-7 through CAF-11, and district manager, CAF-12 through CAF-14, in the Office of Field Service. The Bureau of Standards cooperated with other interested agencies in an examination for student aid, SP-5, and conducted examinations for chemist and physicist, P-2 through P-5. From the foregoing it is apparent that the Civil Service Commission’s policy of shifting the responsibility for examinations has placed a heavy burden on our personnel offices.During the year we also continued the periodic issuance of Information Bulletins to bureau personnel offices and their staffs, summarizing current regulatory changes, personnel policy decisions, new statutory requirements, etc., to keep them abreast of current developments. This service is helpful in keeping personnel workers throughout the Department up to date on new requirements and developments with a minimum of time and research on their part, with consequent improvement in the speed and accuracy of their work.
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The Personnel Operations Division continued to provide personnel operating services on a consolidated basis to certain small offices of the Department to help them achieve the economies of large-scale operations and eliminate duplicating overhead. This operation is not only economical but also very effective from a service standpoint. During the past year the Division also performed a large volume of personnel records and transactions work in the liquidation of abolished war agencies, transferred to the Commerce Department for liquidation. This involved answering many written and oral inquiries concerning former employees, transferring files and records, and rectifying errors and oversights made in the processing of personnel actions for the many thousands of employees of OPA, CPA, OWMR, and predecessor agencies over several years.Practical training programs have been conducted extensively throughout the Department during the past year to increase the efficiency and effectiveness of employees’ work. The Bureau of Standards conducted an induction program for new employees; special courses to improve the usefulness of subprofessional workers, student aides, and P-1 professional workers; a supervisory training course; a guest worker training program; and extensive professional courses at its graduate school. The Patent Office conducted a training program for new patent examiners; advance programs for experienced patent and trade-mark examiners; special courses for classification examiners, trade-mark examiners, and docket clerks; and a refresher course for typists, all of which have contributed to the increased efficiency of Patent Office operations.The Bureau of the Census has had an orientation program for new employees; refresher courses for typists and stenographers; supervisor training programs for both the Department and field staffs; machine tabulation training; a program designed to improve administrative management; and the usual extensive and highly important training activities conducted by field supervisors as new field surveys or censuses are undertaken to break in the many additional workers hired for such activities. The Weather Bureau continued its broadcast training program and area training activities. A continuous program of budget training for budget officers was conducted through the medium of the Budget Officers’ Conference. The Bureau of Foreign and Domestic Commerce expanded and intensified its interchange and training program for foreign service officers of the State Department. The CAA conducted extensive technological training for a large number of its employees in regional and district offices and at the training center at Oklahoma City to keep them abreast of technological development or qualify them for special work. CAA also conducted other courses in supervisory development, new employee orientation, and an extensive audiovisual aids program for the public as well as employees in which over 500 aviation training films are used. Finally, a number of the bureaus again participated successfully in the Civil Service administrative intern training program, conducted the annual efficiency rating courses, and engaged in programs for the training of foreign nationals, including the training of Filipinos under the Rehabilitation Act of 1946.
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The newly established employee suggestion program showed excellent results. A summary for the first 6 months of operation showed that (1) 2,146 suggestions were submitted, (2) 139 or 6 percent were adopted, and (3) $4,217 was paid for suggestions which had an estimated dollar value of $72,670. Even more important, however, is the improvement in employee morale which accrues from this opportunity to participate in planning and contributing to the management of the Department’s operations.The program for the coming year primarily will be a projection and extension of our activities for the year just past, including the completion of programs which have been started, and the initiation of new phases of the existing programs. The basic objective will continue to be a decentralization and simplification of personnel administration procedures, on a controlled basis, with concurrent improvement of the more substantive phases of personnel management throughout the Department.The following tabulations of employee strength are attached to this report :
Table 1 : Total employee strength.—This table shows the official tabulation of organization and employee strength of the Department from its establishment in 1903 through 1948.. On July 1, 1948, there were 40,935 paid employees in the Department including 6,656 part- time workers (8,984 employees who work without compensation are not included in the figures).Table 2: Veterans.—Table 2 shows that 42.3 percent of all employees in the Department are veterans, including 56 percent of all male employees.Table 3: Distribution by geographic location.—This table shows the geographic distribution of employees by States within the United States, and in the Territories and possessions.Table J.' Distribution by salary groupings.—Table 4 shows the distribution of employees by salary groupings, including the fact that approximately 23 percent of the Department’s employees are ungraded and hence paid rates other than those prescribed by the Classification Act.Table 5: Distribution by sex.—This table shows the distribution of paid employees by sex. On July 1,1948, 73 percent of the Department’s employees were male, and 27 percent were female.



T a b l e  1 .— Official tabulation of employee strength 1908 through 1948

E M P L O Y M E N T  AN D  ORGANIZATION C H AN G ES  F R O M  F E B R U A R Y  1903 TO JU L Y  1, 19481
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T a b l e  1.— O fficial ta b u la t io n  o f  e m p lo y e e  s tr e n g th  1903 th ro u g h  19J/8—Continued
E M P L O Y M E N T  AN D  ORGANIZATION C H A N G E S  FR O M  F E B R U A R Y  1003 TO JU L Y  1, 1948 i-Continued

Department of Commerce 4—Continued
1927 1928 1929 1930 1931 1932 1933 1934 1935 1936 1937
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1 On or about July 1 of each year.2 Created by act of Feb. 14,1903 (32 Stat. 826).3 Labor functions removed and placed in new Department of Labor by act of Mar. 4, 1913 (37 Stat. 736).4 Current bureaus and offices: Office of the Secretary, 1903 to present; Bureau of the Census, 1903 to present; Coast and Geodetic Survey, 1903 to present; Bureau of Standards, 1903 to present; Bureau of Foreign and Domestic Commerce, 1912 to present—act of Aug. 23, 1912; Patent Office, 1925 to present—transferred to Commerce Department from Interior Department by Executive order of Apr. 1, 1925; Inland Waterways Corporation, 1939 to present—transferred to Commerce Department from War Department July 1, 1939; Weather Bureau, 1940 to present—transferred to Commerce Department under President’s Reorganization Plan IV, June 30, 1940; Civil Aeronautics Administration, 1941 to present—transferred to Commerce Department under President’s Reorganization Plan IV, June 30,1940; Aeronautics Branch, 1927 to 1934—name then changed to Bureau of Air Commerce, July 1, 1934 to 1938—transferred to Civil Aeronautics Administration Aug. 22, 1938.3 Transferred to Federal Trade Commission, Mar. 16, 1915, by act of Sept. 26, 1914 (38 Stat. 718).« Consolidated with Bureau of Foreign and Domestic Commerce upon its establishment by act of Aug. 23, 1912 (37 Stat. 407).i Transferred to Treasury Department, by Reorganization Plan II, July 1, 1939 (originally established as “ Lighthouse Service”).8 In addition to the number of employees listed, the Bureau of the Census employed more than 100,000 temporary intermittent census enumerators in 1940.9 During 1945, in addition to the number of employees listed, the Bureau of the Census also employed 31,226 temporary intermittent census enumerators.

10 Consolidated with and name changed to “Bureau of Navigation and Steamboat Inspection” June 30, 1932, and on May 27, 1936. Transferred to Treasury Department Mar. 1,1942 by Executive Order 9083.11 Transferred to Treasury Department July 1, 1939, by Reorganization Plan II.12 Transferred to Interior Department Apr. 23, 1934, by Executive Order 6511 of Feb. 22,1934.13 Transferred to Federal Radio Commission July 20, 1932, by Executive Order 5892.
14 Abolished, and functions transferred to National Resources Planning Board by Reorganization Plan I, July 1, 1939.15 Transferred to U. S. Maritime Commission Oct. 26, 1936, by act of June 29, 1936 (49 Stat. 1985).18 Transferred to Reconstruction Finance Corporation Nov. 5, 1945, by Executive Order 9643.12 Only total figures available.During 1946 fiscal year a large portion of the Foreign Economic Administration was transferred into the Department of Commerce. In addition, part of the Smaller War Plants Corporation was transferred to the Department; the Office of Civilian Defense was transferred to the Department and was promptly liquidated; and the Office of Production, Research, and Development was transferred from CPA to the Department.19 During 1947 segments of the Office of Price Administration, Office of War Mobilization, and Civilian Production Administration were transferred to the Department.29 This figure does not include 8,984 employees who work without compensation for the Department nor are such persons included in other figures in the table. It does include 6,656 part-time workers who actually worked a total of only 1,891 man-months during June 1918.
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T able 2.— Veterans in the employ of the Department of Commerce1

Veterans
Bureau Total employees Number

Office of the Secretary..................................Bureau of Foreign and Domestic Commerce.Bureau of the Census.......... ........................Bureau of Standards______ ____________Coast and Geodetic Survey................... .......Patent Office................................ .................Weather Bureau...................................... .....Civil Aeronautics Administration________Inland Waterways Corporation..... ..............

728 1931,905 5364, 315 1,3382,809 1,0872, 628 1,1922,005 7917,938 2, 65817, 056 9,0071, 551 504

Percent of total
26.5 2S. 1 31.038.745.439.5 33. 552.832.5

Total. 2 40,935 17,306 42.3
1 As of July 1, 1948.* Of this total 29.897 are men and 11,038 are women; 56 percent of the male employees and 4.5 percent of the iemale employees are veterans.

T able 3.—Geographic distribution of employees in the United States, Territories,and possessions
[As of Dec. 31, 1947]

Veterans
Total em-

United States:Alabama....................Arizona______ ____Arkansas...................California_________Colorado....................Connecticut_______Delaware_________District of Columbia-Florida....................Georgia.__________Idaho___ _________Illinois.......................Indiana.....................Iowa................ .........Kansas___________Kentucky.................Louisiana........ .........Maine_______ ____M aryland.................Massachusetts..........Michigan_________Minnesota____ ____Mississippi________Missouri..... ..............Montana......... .........Nebraska.......... ........Nevada............. ........New Hampshire___New Jersey........... .New Mexico_______New York________North Carolina........North Dakota...........Ohio_____________Oklahoma...............Oregon___________Pennsylvania..........Rhode Island............South Carolina.........South Dakota_____Tennessee..................

ployees Number Percent of total

348 100 28.7222 111 50.0289 66 23.11,842 823 44.7400 131 32.879 36 45.616 10 62.511, 790 3, 972 33.7809 422 52.2901 366 40.7185 78 42.21,095 470 42.9413 158 38.3278 104 37.4372 119 32.0179 54 30.2860 354 41.299 42 42.6129 46 35.7306 124 40.5385 170 44.2277 118 42.6339 106 31.32,006 739 36.8363 175 48.2279 93 31.5135 79 58.560 16 26.7132 69 52.3297 124 41.81,600 681 42.6346 154 44.5147 45 30.6631 307 48.7596 217 36.4337 161 48.1537 163 30.450 18 36.0223 83 37.2136 54 39.7435 187 42.8
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T able  3.-—Geographic distribution of employees in the United States, Territories, and possessions—Continued

[A s of Dec. 31, 1947]

Total employees
Veterans

Number Percent of total
United States—Continued 2,071266 938 45.3127 47.766 18 27.3375 153 40.8Washington...... ................................. ................................... ........ 1,147 534 46.6West Virginia................................................... ........... ................... 143 42 29.4179 54 30.2190 87 45.8

34, 360 13, 297 38.7
United States Territories and possessions: 1, 444 808 55.9Canton Island_________________________________________ 31 16 51.321 10 47.6Hawaii______________ _____ ___________ ______________ 511 288 56.4Midway Island---------------------- ------------------------------------- 11 6 54.5Palmyra___________ ______________________ ______ _____ 31 14 45.2Panama Canal Zone........................................ ............................... 98 64 65.3Puerto Rico_________ _____ _____ _____________________ 108 53 49.1South Pacific____ _____________________________________ 7 5 71.4Virgin Island________ ________________________________ 4 3 75.0Wake Island._________________________________________ 38 16 42.1West Indies____________ _____________________________ 7 7 100.0

Total (United States Territories and possessions).................... 2,311 1,290 55.9
Grand total, United States, Territories and possessions_____ 36,671 14, 587 39.8

T a b l e  4.—Distribution of employees by salary groupings
[As of June 30, 1948]

Graded employees (subject to Classification Act of 1923) Ungraded employees 1 2 (not subject to Classification Act)
Total

Total CAFservice
Professionalservice

SP service CPCservice

Office of the Secretary:Number............ ............... 712 590 53 4 64 2 71499.8 82.7 7.6 0.4 9.1 0.2Bureau of Foreign and Do-mestic Commerce: 1.894 1,460 416 18 1.894100.0 77.5 21.5 1.0Census Bureau:Number_________ ____ 2,354 1,949 321 35 49 1.961 4.31554.5 45.2 7.4 0.8 1.1 45.5Bureau of Standards: «2, 794 489 1,107 795 403 2, 794100.0 17.5 39.5 28.5 14.5Coast and Geodetic Survey:Number_____________ 1,509 237 408 806 58 971 2. 48060.7 9.3 16.5 32.5 2.4 39.3Patent Office:Number........................... 2,004 921 997 19 67 1 2, 00599.9 46.0 49. 7 0.9 3.3 0.1Weather Bureau:Number______________ 4.337 843 1.202 2, 250 42 3,179 7,516Percent................. .......... 57.7 11.2 16.0 29.9 0.6 42.3
1 “Graded” columns include those employees whose salaries are based on the pay. scales of the Classification Act of 1928, as amended.2 “Ungraded” column includes those employees whose salaries are fixed administratively, and are not based on the pay scales of the Classification Act.
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T a b l e  4 .— D i s t r i b u t i o n  o f  e m p lo y e e s  b y  s a l a r y  g r o u p in g s — Continued

[A of June 30, 1948]
Graded employees (subject to Classification Act of 1923) Ungraded employees 2 not subject to Classification ActTotal CAFservice

Professionalservice
SP service CPCservice

Total

Inland Waterways Corpora-tion:Number............................ 245 217 6 3 19 1,306 1,55115.5 14.0 0.4 0.2 1.2 84.2Civil Aeronautics Adminis-tration:Number.............. ............ 13, 383 9, 478 2,116 894 895 1.238 14, 621Percent............................. 91.5 64.8 14.5 6.1 6.1 8.5
Total:Number.................. 29. 232 16.184 6. 626 4. 805 1, 616 8. 658 3 37,890Percent...... ......... 77.1 42.7 17.4 12.7 4.3 22.9

3 Excludes 2,982 employees outside continental United States, 63,WOC expert consultants, and all other employees who serve without compensation.
T able 5.— D i s t r i b u t i o n  o f  p a i d  e m p lo y e e s  b y  s e x

[As of July 1, 1948]

Bureau
Male Female

Total em ployeesNumber Percent of total Number Percent of total
Office of the Secretary................................Bureau of Foreign and Domestic Commerce...Bureau of the Census.............Bureau of Standards. ...................... ..........Coast and Geodetic Survey..........Patent Office.................................

351 870 1,936 2,185 2,330 1,379 5, 229 14,166 1,451

48.245.744.977.8 88 768.865.9 83.1 93.6

377 1,035 2,379 624 298 626 2, 709 2,890 100

51.854.355.122.211.3 31.2 34.116.9 6.4

728 1,905 4,315 2,809 2,628 2,005 7,938 17,056 1, 551
Weather Bureau................ .
Inland Waterways Corporation........... ..................

Total....................................................... 29,897 73.0 11,038 27.0 40, 935

OFFICE OF ADMINISTRATIVE SERVICES
D ivision of P rinting Services

The Division of Printing Services, in addition to carrying out its responsibilities of reviewing and coordinating the printing, duplicating, and forms standardization for the Department, was able to perform similar services for a number of other Government agencies. Principal among these were the President’s Committee on Foreign Aid, the President’s Air Policy Commission, the Air Coordinating- Committee, and the Atomic Energy Commission. Because of the unusual facilities of this Division, it was unnecessary for these agencies to establish their own organizations for printing services.Several special Department programs were carried to completion. The most outstanding of these was the Census of Manufactures. Over 200 large forms were designed, drafted, compiled into final shape, and printed in a period of 4 months. The quantities ordered on these forms ranged from 1,000 to 100,000.
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Expenditures

The following statement shows the amounts expended or obligated from appropriations available for printing and binding during the fiscal year 1948:
Office of the Secretary:Printing and binding, Department of Commerce, 1948 1------------ $1, 026, 295Office of Technical Services-------------------------------------------------  36,465Transferred and working funds-------------------------------------------  9,349Bureau of the Census:Census of Manufactures____________________________________  101, 870Transfer and working funds-------------------------------------------------- 44,197Civil Aeronautics Board------------------------------------------------------------ 40, 000Coast and Geodetic Survey: Transferred and working funds--------  426Office of Domestic Commerce: Transferred and working funds_____  60Office of International Trade: Export control_____________________  13,591National Bureau of Standards: Transferred and working funds-----  731Weather Bureau: Transferred and working funds------------------------  681

1 Participated in by all bureaus and offices except the Patent Office, the Office of Technical Services, and the Civil Aeronautics Board.
D ivision of Operating F acilities

During the fiscal year 1948 the Purchase and Supply Section placed 5,909 orders involving the expenditure of approximately $613,483. There were 144 contracts approximating $5,330,376 submitted for examination by the several offices of the Department.Also, during this fiscal year 5,754 typewriters were repaired, overhauled, or cleaned by the typewriter repair shop ; the Stock Section issued approximately $145,000 worth of stock to the various bureaus and offices of the Department; and 7,610 shipments, weighing a total of 644,045 pounds, were made by the Receiving and Shipping Section.The Property Unit, through its property utilization program, effected a direct savings to the Department of $376,903. This unit acted on a total of 907 surveys of public property containing property valued at $2,188,818. They also acted on affirmations for property lost, destroyed, or stolen, valued at $20,476. Property valued at $699,504 was disposed of through the War Assets Administration.Through cooperation between the Department and the Public Buildings Administration in the assignment of other Government buildings for the extensive expansion program of the Civil Aeronautics Administration, the Office of International Trade, the Patent Office. and the Office of Industry Cooperation, the Office of Space Control during the fiscal year 1948 effected the release of five privately owned buildings leased to the Government in the metropolitan area, totaling 86,680 square feet, thereby resulting in the saving of considerable rental.During the fiscal year 1948 the Department’s library received increasing demands for service. In addition to the growing number of requests made from within the Department, other libraries, representatives of other Government agencies, international organizations, trade associations, businessmen, and the general public requested use of the library’s resources and assistance from the staff in locating infor-
8 1 2 1 5 1 -4 8 -
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mation not available to them in any other library. Patrons who came to the library in person for service numbered more than 8,000 and represented all 48 States and a number of foreign countries. More than 10,000 requests for reference service were received by telephone; 69,890 bound volumes and periodicals were loaned during the year; 8,250 volumes were cataloged, 2,353 volumes and pamphlets were classified, 548 volumes were bound, 7,044 cards were added to the public-card catalog; 6,499 volumes were prepared for the shelf, and 2,740 books and periodicals were borrowed from the Library of Congress and other libraries. On June 30,1948, the book collection numbered 332,585 volumes, and 2,600 periodicals were received currently.

S pecial S ervices S taff
The Special Services Staff of the Office of Administrative Services functions as an information center for the various bureaus and offices of the Department housed in this and 18 other buildings, as well as other agencies and organizations located in the Department of Commerce Building. Among the latter are such groups as the Business Advisory Council, the Civil Aeronautics Board, the Inland Waterways Corporation, the International Boundary Commission, the Committee for Economic Development, the President’s Committee for Merchant Marine, the Air Coordinating and Air Policy Committee, the President’s Committee for Foreign Aid, and the Small Business Advisory Committee.During the past fiscal year the Information Office assisted between 175 and 200 callers daily and handled some 750 to 800 telephone inquiries each day. An increase was recorded in the number of inquiries received from Members of the Senate and House of Representatives and from congressional committees, covering a broad range of subjects, often not even within the scope of the activities of this Department. The same is true of inquiries from, and regarding, foreign purchasing missions, as well as the regularly established diplomatic missions resident in Washington.The issuance of export licenses and other activities of the Office of International Trade have brought about a decided increase in the volume of calls and callers, particularly from out of town, interested in foreign trade. A like condition has resulted regarding the program of the recently organized Office of Industry Cooperation.Maintenance of the approximately 10,000 records of officials and personnel, and the ever-changing functional set-up of each of the many organizations serviced, occupied much of the time of the limited staff.



Office of industry  Cooperation
The Office of Industry Cooperation was established January 22, 1948, by Department order 96, to assist the Secretary of Commerce in carrying out his functions under Public Law 395, Eightieth Congress, and Executive Order 9919. Under this authority, the Office of Industry Cooperation consults with representatives of industry and business with a view to encouraging their making of voluntary agreements regarding priority, allocation, and inventory controls of scarce commodities which basically affect the cost of living or industrial production.Such agreements are developed after consultation with supplying and consuming industries and after public hearing. Before being- placed in operation, they must be approved by the Attorney General and the Secretary of Commerce. Such approval grants certain immunities from antitrust and Federal trade liabilities. Public Law 395 specifies that these agreements shall cease to be effective not later than March 1,1949, and shall not provide for price fixing.Under the Director, the Office has at present seven negotiating divisions: (1) Iron and Steel; (2) Agricultural Machinery and Equipment; (3) Petroleum, Gas, and Oil Equipment; (4) Transportation Equipment; (5) Building Materials; (6) Nonferrous Metals; and (7) Chemicals; and four staff advisory officers—Departmental mobilization, congressional relations, legal, and special projects. The Labor Advisory Staff of the Secretary’s Office is used for pertinent advice when needed.

THE INDUSTRY COMMITTEE PROGRAM
In order to determine the needs of industry, industry advisory committees, serving as the continuing contact between the OIC and industry, make a vital contribution to the work of the OIC. Preliminary meetings of an explanatory nature were held with fairly large cross- sections of the various industries. The Office explored critical shortages existing in their industries and in almost every case, the industry representatives expressed a desire for the establishment of an industry committee to study their particular problems further. At the year’s end, 16 industry advisory committees have been appointed.Sixty-nine formal meetings were held: 24 were exploratory meetiuo-s of industry representatives prior to formation of committees; 17 meetings of Industry Advisory Committees, and 16 meetings of Task Committees have been held. The remaining 7 of the 69, were miscel-
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laneous meetings with various claimant groups. There were 5 public hearings as provided for by Executive Order 9919.A great number of informal meetings were held with various industry groups in textiles, petroleum, transportation, building materials, farm machinery, and chemicals. These meetings, both of the formal and informal types, accomplished much in bringing together business and Government in meetings that permitted discussions of mutual problems and served to establish good relations and mutual respect between these groups.

IRON AND STEEL
From the beginning, it was apparent that many of the major critical areas were those using steel, steel products, pig iron, and pig-iron products. These basic products are so intrinsically necessary to the major fields of production that the first area of operation was established around steel and iron.The Iron and Steel Negotiating Division was established with a staff recruited directly from industry to insure proper coverage. This Division is responsible for negotiating and developing voluntary agreements covering priority assistance, allocations, and inventory control to provide additional steel and pig iron supplies on an industry-wide basis for those industries which are established by the Secretary of Commerce, or the Director of OIC, to be in critical need and essential to the national welfare.The Negotiating Division is assisted by industry advisory committees. When additional quantities of pig iron are necessary, and the Pig Iron Advisory Committee composed of top operating officials, agree to underwrite a specific tonnage, the Task Committee, composed of merchandising officials, recommends the proportion of this tonnage to be supplied by each pig-iron producer. When additional supplies of steel are required, the Steel Products Advisory Committee, made up of sales vice presidents, after reviewing requirements of the various steel products, makes its recommendation to the Steel Producers Advisory Committee, composed of presidents of steel producing firms. When this committee recommends that the steel be made available, the Steel Task Committee recommends the proportion of the required steel to be supplied by each steel producer.Since the White House directive in April 1948 centered all Government scrap activities in OIC, this Office is now a clearing house for all phases and problems of the iron and steel scrap program. The Office is contacted by steel mills, scrap dealers, trade associations, and private industrial firms on many matters pertaining to scrap, both in the United States and abroad.One of the chief activities of the scrap metal program has been to secure the return of German and Japanese and other foreign scrap to this country. Its duty is also to influence the flow of scrap from domestic sources to steel mills and foundries. The purpose of the Office in general is to expedite the flow of scrap to American consumers regardless of source, be they foreign or domestic. OIC liaison officers, who are scrap specialists, were sent to Germany and are available
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for consultation with General Clay and his staff, who are in fact assisting the entire German steel economy in every manner possible. It is estimated that 15,000,000 tons of scrap will be available from German sources for export to the ECA nations in Europe and to the United States.

AGRICULTURAL MACHINERY AND EQUIPMENT
The Agricultural Equipment Advisory Committee met on March 15, 1948, at, the Department of Commerce to discuss the current domestic and world-wide food situation, the preliminary Bureau of Census report on the production and export of farm machinery in 1947, steel requirements, and the desirability of entering into a voluntary agreement.The Secretaries of Commerce and Agriculture and representatives of their departments addressed the committee on the subjects of food requirements, farm machinery production, and iron and steel agreements for emergency requirements under Public Law 395. The Advisory Committee drew up and approved a statement as follows:

The Agricultural Equipment Industry Advisory Committee fully realizes that a world food shortage exists and that in turn there exists a world shortage of farm equipment. However, the committee is of the opinion that due primarily to the complex and diversified character of product and facility involved, a voluntary steel and pig iron allocation program is not a practical measure for the industry as long as no other industry is given preferential treatment for steel and pig iron deliveries to the detriment of the farm equipment industry, and as long as deliveries of steel and pig iron to the farm equipment industry permit it to produce on at least an equal basis with 1947 schedules or at 1948 schedules, whichever are the higher.The committe wishes to continue in existence subject to call by the Secretary of Commerce. It may well be that conditions will arise which alter the present position of the committee. Meanwhile, it requests the Secretary of Commerce to continue to study the supplies of steel and pig iron going to the farm equipment industry, to ascertain the needs of the industry, and to keep the committee informed of any significant changes.
All members of the committee present, except one, approved the resolution.

PETROLEUM, GAS, AND OIL EQUIPMENT
The petroleum, gas, and oil industry was one of the four industries originally selected by the Secretary of Commerce for exploration by OIC. This was in accordance with the critical condition existing last winter in the use of oil and gas for heating purposes.The responsibilities of this Division are similar to those of the other negotiating divisions. Following a request in January 1948 of the Secretary of Commerce to the Secretary of the Interior to determine the steel requirements of the oil and gas industry, the National Petroleum Council, serving as the Interior Department’s Industry Advisory Committee, undertook immediately to establish the facts by an exhaustive survey of all segments of the oil and gas industry. These facts were then given to OIC for analysis and as a basis of determining the steel requirements for overcoming the production emergency of the oil and gas industry.
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At that time, the Senate Small Business Committee and the House Interstate and Foreign Commerce Committee became interested in the subject and the facts relating to the requirements of the petroleum, gas, and oil equipment industry and to the ability of the steel industry to meet such stated requirements were presented to these congressional groups.

TR AX SPORT ATTOX EQUIPMEXT
Creation of the Transportation Equipment Division was based upon the expansion of the freight-car program formerly sponsored by the Office of Defense Transportation. The Division was active in all of the procedural steps connected with the preparation, negotiation, and consummation of the first voluntary plan. Recently the Division was active in the negotiation, preparation, and processing of the proposed voluntary plan for the allocation of steel to domestic barge builders. The Division was also rendering assistance to the Petroleum Xegotiating Division on certain phases of the tanker program. Since it was likely that in the near future ODT would request additional steel for the freight-car program, the Division began collecting and analyzing all available material on freight-car construction and utilization.

BUILDIXG MATERIALS
In order to accomplish the declared purposes of Public Law 395, it is of paramount importance that there be a sustained volume of new housing construction. The Housing and Home Finance Agency indicated 1,000.000 new housing units starts as the program for 1948.The Building Materials Xegotiating Division was established to promote the production of building materials in sufficient quantity to meet the needs for new housing and necessary maintenance and repairs of existing housing. It is the responsibility of the Division to determine those building products in which the current or prospective supply is insufficient for housing needs. This information is obtained bĵ  contacts with producers and users of building materials and in cooperation with other agencies of the GovernmentAs of the end of the fiscal year, a program providing pig iron for cast-iron housing products was placed into effect. This covers cast- iron pressure pipe and fittings, soil pipe and fittings, plumbing drainage products, cast-iron radiation and boilers, and castings for warm- air furnaces. Pig iron for the heating accessories industry, including valves, fittings, pumps, heaters, etc., was awaiting further information from these industries as to their desire to participate in the program. A pig-iron program for residential housing covering cast-iron plumbing fixture manufacturers was being considered.A voluntary plan for allocation of steel to factory-made steel houses was under consideration.An advisory committee was appointed from the enameled steel plumbing fixture manufacturers industry and data was being assembled as to the requirements of this industry.A voluntan’ plan was placed in operation to provide steel to manufacturers of warm-air heating.
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-Requests were made for the submission to the steel producers of proposals for participation in voluntary agreements for the manufacturers of steel doors and bucks and the manufacturers of steel baseboard radiation. Voluntary plans were under consideration to provide steel to the following manufacturers of housing items: Low- pressure steel boilers, steel stairs, electric service entrance equipment, rain pipe, trough, and accessories. The possibility of a voluntary plan to provide aluminum sheet to manufacturers of duct work for warm-air heating was also being explored.

NONFERROUS METALS
Most of the nonferrous metals are included in the stock-piling program. (See special projects below.) Inasmuch as the Secretary of Commerce has the dual responsibility of determining the amounts available for industry use and for stock piling, it was expected that these two programs would proceed hand in hand.Recently, the Rural Electrification Administration made inquiry concerning the obtaining of more aluminum wire for conductors to supply electricity to farms. This program covers immediate needs for 2,000,000 farms and 00,000,000 pounds of aluminum conductors. The matter was being studied with the Office of Domestic Commerce.

CHEMICALS
The Chemicals Negotiating Division began exploring the over-all problems of supply and demand in the chemical and drug industries and trying to ascertain whether or not consumer shortages exist within certain fields regardless of over-all scarcities. This investigation arose from complaints received from the explosive manufacturers who maintained that they were not receiving an equitable share of available anhydrous ammonia and from the producers of corrosion inhibitor required for the maintenance of the petroleum refinery equipment, who claimed that shortages of chromium salts existed and that chromic acid was being diverted to less essential purposes. A meeting of the nitrogen industry was held. Industry representatives recognized an existence of shortages but decided against recommending the appointment of an industry advisory committee. However, they agreed to consider the matter further if and when conditions seem to warrant such action.An Industry Advisory Committee was appointed for the alkali industry and voluntary plans were proposed for the establishment of export allocations of soda ash and caustic soda. These plans were approved by the Industry Advisory Committee and submitted to the Department of Justice for preliminary action.

SPECIAL PROJECTS
/Stock 'piling.—Dr. John R. Steelman, Assistant to the President, wrote on June 3 to the Secretary of Commerce, indicating the President’s concern over the stock-piling program and suggesting that the Department of Commerce proceed expeditiously to utilize the
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authority of Public Law 395 to augment procurement of the scarce critical materials for defense purposes.The Secretary wrote on June 9 to the Munitions Board and the National Security Resources Board, offering to utilize Public Law 395 for the purpose of accelerating the acquisition of strategic stock piles. Subsequently, at a meeting of representatives of OIC and the Munitions Board a plan of approach was eventually agreed upon. Action awaits availability of funds to enable the Munitions Board to proceed with the purchase program.Meanwhile, certain critical and strategic materials which have been available in the surplus materials account have been ordered transferred from RFC to the stock-pile account.Other military requirements.—Steel for the armed forces in the amount of 1,269,000 tons covering the fiscal year 1949 was approved by the Steel Products Advisory Committee and a public hearing was planned for August 3. Procurement divisions of the Munitions Board began working with the Bureau of Federal Supply, setting up procurement procedures.Economic G ooperation Administration requirements.—A freight- car manufacturer who has a contract with a participating country and the mining machinery industry which is being asked to supply 70,000 tons of coal-mining equipment for western Europe, have submitted their problems to OIC. The proposals are under consideration.Distressed municipalities.—The Office intervened in the case of several small municipalities and applications have been received from San Francisco, Los Angeles, New Orleans, and Savannah. Essential data were being collected for consideration to these applications.Anthracite coal operators.—The Steel Industry Advisory Committee recommended allocations of 12,580 tons of steel under a voluntary plan to provide for maintenance and repair of anthracite coal mines.The Anthracite Industry Advisory Committee was being formed and an early meeting was scheduled to consider the proposed plan.Bituminous coal mining industry.—This project calls for 400,000 tons of steel rails, plates, sheets, and shapes needed for maintenance and operation of bituminous coal mines. Conversations were being held with the Bureau of Mines and members of the industry.Mining machinery industry.—This project recently was part of the bituminous coal program, but as coal-mining machinery is also applicable every other type of mining, it was desirable to consider problems from the viewpoint of any over-all mining machinery plan. Information was being collected by Bureau of Mines and mining machinery industry.

SPOT ASSISTANCE
Examples of spot assistance through OIC intervention included the following: Pig iron for the Atomic Energy Commission and the freight-car program, steel for the Alaskan Railroad, steel for the State of Connecticut for snow plows, a large snow plow manufacturing company in Pennsylvania manufacturing railway snow plows, and steel for small agricultural equipment manufacturers.



RESULTS IN TERMS OF PROGRAMS APPROVED BY STEEL 
PRODUCTS AND PIG IRON ADVISORY COMMITTEE

Programs that have been approved by the Steel and Pig Iron Industry Advisory Committees and tons of steel and pig iron allotted to such programs by month:
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Tons per month Startingdate i
Steel: 20,000 250,000 29,170 Apr. 1

102, 500 Oct. 1Petroleum industry requirements (oil field tanks and production equipment)----- 1G, 530 20,000 9,830 2,570
Do.Do.Do.Do.

450,600 114,000 July 1
1 All programs limited to duration of Public Law 395 (Mar. 1,1949).





Office of Technical Services
The Office of Technical Services, within the limitations of a budget which was one-quarter its appropriations of the preceding fiscal year, rendered a wide range of technological services to the business community. These services included: Maintenance of a large clearinghouse of technological reports from United States military and foreign captured sources; provision of a technical advisory service of special value to smaller firms; operation of a program for the review and analysis of documents and information secured from Germany; and support of the National Inventors Council, a voluntary group of distinguished technical men which seeks the aid of independent inventors in the solution of technical problems for the Federal agencies.During fiscal 1948, under special budgetary language authorization, a trust fund was put into operation permitting the preparation of technical reports and documents in convenient mimeographed rather than photo-duplicate form, and in advance of demand. Orders handled under this procedure multiplied almost geometrically during its first months of use.The industrial research function, for which $1,500,000 was appropriated during fiscal year 1946-47, was not renewed by Congress, and commitments made were in process of liquidation during fiscal 1947- 48. A number of extremely promising results were in prospect as an outgrowth of these researches.In order to handle its limited program more efficiently, the Office was reorganized into three divisions: Review, which was responsible for the compilation and evaluation of German research results; Library, handling the details of acquiring, processing, and selling reports; and Inquiry, in which all seiwices meeting the public demand for technical information were centralized.

DIRECTOR’S OFFICE
In addition to establishing over-all policy and administration, the Director’s office was responsible for the liquidation of the Office of Technical Services fiscal 1946-47 research program. This was accomplished with the services of a single full-time employee, one additional part-time employee, and a clerical assistant, At the end of fiscal 1947-48, none of the projects contracted for by the former Industrial Research and Development Division had been completed, the time on them having been extended with the Secretary’s aproval to guarantee maximum value from the original grants. Interim reports on all were being received, however, and all show promise of particular industrial
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usefulness. It has been the policy of the Office of Technical Services not only to encourage the contractor to secure dissemination of the research results through all channels at his disposal, but also to list the research report in its regular Bibliography and provide for its circulation in this manner as well.Executive Order 9865, the foreign patent protection program, had been provided for by order of the President on June IT, 1947. Under the terms of the order all agencies are required to report to the Secretary of Commerce patentable inventions owned by the Government so that the desirability of claiming such inventions in foreign patent offices may be investigated. Such claims would either redound to the benefit of American industry in foreign trade, or, under the supervision of the State Department, form the basis for accords with other nations for the international exchange of Government-controlled inventions.During fiscal year 1947-48, in a cooperative program with the pharmaceutical industry, a total of 140 patent applications were prosecuted in 17 countries. Half of these cases were supported with private funds, contributed by individual industrial firms which received no specific benefits for their participation other than the right to share with their American competitors in the mutual benefit from the entire endeavor. Half of the cases were supported through Government funds, in a special account deposited by the Office of Technical Services with the State Department for the purpose of Executive Order 9865 filings.These same funds made it possible for the Office of Technical Services to claim in the British Patent Office 70 key inventions in radar and other ultra-high-frequency electronics developments just prior to the expiration of the international moratorium date which would have sacrificed priority rights to these inventions. These cases may eventually prove the basis for a profitable swap of inventions in this field with Great Britain.

REVIEW DIVISION
As a result of the fiscal 1946-47 overseas collection program, American investigators, under Office of Technical Services guidance, brought back several billion pages of scientific and technical data. The average researcher would have been completely unable to cope with the hundreds of pages of information entered under a single title for each of 5,000 microfilm reels included in this collection.The compendium program was therefore conducted during fiscal 1946-47 to secure voluntary assistance in the detailed inspection of outstanding microfilm reels, and the listing of their contents. Through the professional associations, 1,400 experts were asked to aid in the evaluation program. For purposes of simplification, mimeographed forms were provided the evaluators on which they could place significant remarks concerning microfilm frame numbers inspected.At the conclusion of fiscal 1947-48, evaluators furnished information on some 350 reels they had reviewed including approximately a quarter of a million frames. A large portion of the frames inspected were felt by the investigators to possess immediate or definite future industrial value.
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A major participant in the evaluation program was the British Government, which, in view of its share of the responsibility for collecting technological data from Germany, was interested in its complete and effective dissemination. Accordingly, the British technical and scientific staffs have cooperated with the Office in preparing evaluations on approximately 1,000 microfilm reels furnished to them...

LIBRARY DIVISION
The Office of Technical Services clearing-house collection grew by a total of 58,382 items during fiscal year 1917-48. Each one of these documents or reports was acquired from foreign or Federal agency sources, cataloged, indexed, and published in the weekly issues of the Bibliography of Scientific and Industrial Reports. The great majority of items were also abstracted. Where the text of the report was in German, the tasks of cataloging and abstracting required translation services.As in the past, all items were deposited in the Library of Congress (or, in the case of medical documents, in the Army Medical Library) after listing, and photostats or microfilms were furnished on request.Under the newly inaugurated trust fund procedures, however, reports for which a definite demand could be foreseen were prepared in mimeographed form (or similar process) at the time of their listing. This technique resulted in economies enabling copies to be furnished at substantially lower prices than photoduplicates. In addition to the savings resulting to users of Office of Technical Services reports, substantial improvements also accrued because of the handier form of conventional duplicates contrasted with photostats or microfilms, and the simplicity and rapidity of the procedure for filling orders.Obligations incurred in behalf of the trust fund during the fiscal year totaled $22,247.25. During August, the first month of trust fund sales, receipts totaled $489.75. In 11 months receipts were coming in at the rate of over $4,000 per month. June 1948 sales totaled $4,569.25.Fiscal 1947-48 saw an all-time monthly peak in total report orders (trust fund plus photoduplicates). During May these orders reached $30,247.80. Total report orders for the year were $299,744.95 contrasted with $240,484.55 for the preceding fiscal year. The increase in the volume of orders, which took place despite the smaller scale of operations, can be attributed partly to the cumulative increase in the scope of the Office of Technical Services collection. Documents added to it each year continue to draw orders long after they are first publicized.Incorporated as part of the Library Division, the Notification Section prepared for the technical press some 400 news summaries of Office of Technical Services acquisitions during the year.

INQUIRY DIVISION
The Inquiry Division was created to centralize the responsibilities of the Office of Technical Services involving contact with the technical- public.
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The Reference Service continued its function of handling routine inquiries relating to the Office of Technical Services clearing-house collection. During the fiscal year, 4,083 visitors were assisted, 32,509 telephone callers were given information, and 17,499 written requests for information were answered. Special tasks of the Reference Service included the preparation of popular subject bibliographies, 10 of which were compiled during the year bringing the total number available to 49. These bibliographies made it possible to eliminate special searches and reports for a great many of the informational inquiries received.Over 1,000 individual requests for information were handled by the Technical Advisory Service during the fiscal year. Because of general interest in the problems discussed, 20 of the replies were selected for mimeographing and distributed to field offices, technical libraries, and other interested groups. About 50 mimeographed reports, including some from the preceding fiscal year, were listed with “PB” numbers in the Bibliography and received unusually wide distribution as a result. A major report on powder metallurgy was singularly popular in this regard.The National Inventors Council released a new problem list during the fiscal year embodying 25 technical problems which needed solving. In response to these and previous problems publicly announced, the staff of the Council received and evaluated 2,847 inventive suggestions, and sent 403 to appropriate Federal Agencies for further study and report. The Council’s staff is part of the Inquiry Division of the Office of Technical Services.



Bureau of the Census
INTRODUCTION

By the close of the 1948 fiscal year, the taking and planning of major censuses was gathering momentum. During 1948 the Bureau of the Census has been taking a census of manufactures covering the calendar year 1947. A census of business covering 1948 is scheduled to be taken in 1949 and plans are now being made for the census of population and agriculture to be taken in 1950. The last complete census enumerations, except for agriculture which was covered in 1945, and State and local governments taken in 1942, depicted conditions as they were before World War II. Since that time, extensive changes have taken place in our economy and the new censuses will measure these changes, as well as reflect current conditions.To provide reasonably up-to-date information on the important fluctuations in the economy, the major censuses must be supplemented with information gathered at annual, quarterly, or monthly intervals. During the past few years, the Bureau, building upon its experience over the last two decades, has developed a program for collecting current statistics covering a number of fields and needed for a variety of purposes. A rounded program of this nature seemed well on the way to achievement in 1947. During the past year, because of reduced appropriations and rising costs, it proved necessary to make major i-eductions in this program. In carrying out these curtailments, the Bureau has attempted to maintain a degree of balance in line with the long-range program contemplated. The further reduction in appropriations for the coming fiscal year (1949) will, however, make it increasingly difficult to maintain this balance.The first section of this report on the activities of the Bureau of the Census during the fiscal year 1948 outlines major developments, including the basic change in the cycle of major censuses brought about by the passage of Public Law 671,1 Eightieth Congress; the planning and taking of the major censuses; and the position of the United States Bureau of the Census in the planning for the 1950 Census of the Americas and in international statistics. Subsequent sections summarize the work of each of the subject-matter divisions of the Bureau, and of its various service and administrative offices.
1 “An act: to provide for the collection  and publication of s ta tistica l inform ation by the  Bureau of the C ensus” (62 Stat. 478, IS U. S. C. 1 2 1 -1 2 3 ).
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LEGISLATION

The enactment of Public Law 671.1 Eightieth Congress, approved June 19, 1918, provides for a revision in the frequency and timing of the censuses. This act provides that censuses of manufactures and of mineral industries and other businesses, including the distributive trades, service establishments, and transportation, shall be taken in the year 1919 and every fifth year thereafter, and that each such census shall relate to the year immediately preceding the taking thereof. This reduces the frequency of the census of manufactures from biennial to quinquennial and increases the frequency of the censuses of bus- mess and mineral industries from decennial to quinquennial. However, since a census of manufactures is being taken in 1918, covering the year 1917, the law provides that no census of manufactures shall be taken in 1919. Therefore, the next decennial census will be limited to population and agriculture, together with irrigation and drainage, and the following censuses of manufactures, business, and mineral industries will be taken in 1954 to cover 1953. A bill calling for a census of housing along with the census of population was introduced in the Eightieth Congress and was passed by the Senate, but was not acted upon by the House.Public Law 671, Eightieth Congress, also provides that the Bureau of the Census shall make such surveys as are deemed necessary to furnish annual and other interim current data bn the subjects covered by the censuses provided for in this and other acts. I t also applies to the censuses and surveys certain of the mandatory provisions of the Decennial Census Act of June 18,1929 (46 Stat. 21). Thus, the authority for the Bureau of the Census to carry out its current program has been made much more specific than has been the case in the past.Before the Congress adjourned, money was provided in the Second Deficiency Appropriation Act (Public Law 785, 80th Cong.) to initiate work on a census of business to be taken in 1949 covering 1948. However, no funds were made available in the bill for the census of mineral industries or the census of transportation which Public Law 671, Eightieth Congress, directs shall be taken in that year. The Comptroller General has been requested to interpret the significance of these legislative developments insofar as censuses of mineral industries and of transportation covering the year 1948 are concerned. A census of manufactures covering the year 1947, mentioned above, is already under way.
SEVENTEENTH DECENNIAL CENSUS

Planning for the Seventeenth Decennial Census of population and agriculture, to be taken in 1950, constituted a major activity during the year. This involved consulting with technical advisory committees to get advice both on the needs for statistical data and methods to be followed; preparing and improving geographic materials and reviewing geographic concepts; planning, testing, and evaluating various enumeration procedures and schedule content; and planning and testing various aspects of administration.
1 “An act to  provide for th e collection  and publication of s ta tistic a l inform ation by the Bureau of th e Census” (62 S tat. 478, 13 U. S. C. 1 2 1 -1 2 3 ).
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Advisory committees.—The Bureau of the Census relies heavily upon the judgment of technical advisory committees in assigning proper weight to the many inquiries and tabulations suggested for consideration in the decennial census. In addition to the regular census advisory committee of the American Statistical Association, formed in 1919 to advise the Director on Bureau program and policy, and the census advisory committee of the American Marketing Association, which advises on Bureau program from the marketing- viewpoint, four additional technical committees have been established in connection with planning for the Seventeenth Decennial Census. These four committees cover the fields of agriculture, general population statistics, economic statistics in the population census, and hous-. ing statistics. These committees held several meetings during the past year. The Bureau has also consulted with various other committees, including interdepartmental committees established by the Bureau of the Budget.Geographic work.—Several revisions of geographic concepts are contemplated for the 1950 census, revisions which have been made possible by advances during the past decade in geographic material and methods. Boundaries are being established for the closely built-up unincorporated areas around each city of 50,000 inhabitants or more and for each unincorporated place of 500 inhabitants or more. A technique for defining the built-up fringe of large cities has been developed and tested in a number of places. A careful field check on the boundaries of the urban fringe of large cities and of the larger unincorporated areas is planned. The establishment of boundaries for built-up unincorporated areas, initiated in connection with current population and agriculture sampling programs, has been made feasible by the relatively widespread use of aerial photography covering such areas. Population totals and certain other statistics will be presented for each of these unincorporated places in the census.Furthermore, the urban classification probably will be revised to include all of the population within the built-up fringe of the larger places, as well as that in unincorporated places of 2,500 inhabitants or more. This will result in a substantial change in the population classified as urban, particularly because there are important suburban areas with large aggregate populations that are not in the incorporated limits of cities. The population in such areas has been classified as rural in earlier censuses.Steps have been taken also_, in cooperation with local groups, to increase the number of cities in which census tracts are used, and to extend the tracts to the suburban areas of many of these cities. In addition, rural statistical areas are being established in the State of Washington; these are to replace the precincts now used for small area tabulations. Since these rural statistical areas presumably will have readily recognizable and permanent boundaries, their use should result in improved comparative statistics between censuses and should simplify the administration of the census. The State of Washington will serve as a test of this development in the 1950 census. _ Subsequently, such statistical areas may be extended to other States in which the minor civil divisions now used do not have stable or well-recognized boundaries.
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Another geographic development is the establishment of “standard"’ metropolitan areas that has been undertaken during the past year. .'\iost of the standard areas will consist of one or more whole counties. As a resu.lt of this work, data from the censuses of population, manufactures, and business, as well as data from other agencies, may be compiled for metropolitan areas defined by the same boundaries. This work is being carried on with the cooperation of the Bureau of the Budget, other Federal agencies, and local groups. Standard ureas were defined for the larger metropolitan communities in time for use in the 1948 census of manufactures (covering 1947) now being taken.One of the first steps for a large-scale census is the collection of maps and information on boundary changes for cities and other areas. I he maps are used to subdivide the United States into enumeration districts. Copies of these maps will be furnished the enumerators to aid them in identifying and completely enumerating their assignments. During the past year approximately 8,000 new or revised city maps were secured through correspondence with State and local officials. In addition, the work of the past year has emphasized the recording of the limits of municipalities, wards, tracts, military posts, and Indian reservations, and the location of lighthouses, institutions, schools, hotels, and other types of special dwelling places. Sanborn maps and aerial photographs are new materials that are being extensively used in the census planning.Pretesta.-—Advance testing of procedures and questions that are under consideration for use in the Seventeenth Decennial Census was begun during the year. The current population survey has been used as a vehicle for evaluating alternative questions and concepts, including the following items: The relationship between educational attainment and the ability to read and write, alternative approaches to the problem of migration, duration of present marital status, alternative methods of obtaining data on consumer income, relationship between labor force status at the end of a year and work status during the year, and evaluation of various factors which are taken into account in defining a dwelling unit.A special test census of population and agriculture was conducted in Cape Girardeau and Perry Counties, Mo., in April and May 1948. The objectives of this special census included: A test of field administrative problems and probable cost of enumerating, a preview of problems in coordinating the population and agriculture enumerations, a test of the effect on cost and quality of enumeration of the use of relatively short questionnaires as compared with longer ones, and a test of various problems arising from the use of a household schedule.The agriculture questionnaire was also tested in small areas in 33 counties in 33 States. A preliminary test of the problems and advantages of self-enumeration (that is, a questionnaire filled out by the household and collected by an enumerator) was made in Little Rock, Ark., in connection with a special census of that city.Other developments.—Among the major problems of each census have been the recruitment and training of a large staff of enumerators
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during the limited time available. The period available for selecting and training the enumerators, and for taking the census, is so short that the staff inevitably includes considerable numbers of people who have trouble in using maps and in understanding and following- written instructions. By the time the less competent workers can be discovered the work is substantially completed.If present economic conditions prevail in 1950, it will be more than ordinarily difficult to recruit a staff at that time. In the 1945 census of agriculture, for example, particular difficulty was found even in recruiting the smaller number of enumerators required for that census; and the result was delay in completing the census, excessive turn-over of personnel, greater expense, and poorer quality of Avork than usual.One of the possibilities being explored for 1950 involves the participation of school teachers in the taking of the census. As a group, the teachers have the required professional training and competence. They are widely distributed over the Nation, and their interest in public service is universally recognized. The Census Bureau has had preliminary discussions rvith school officials, and with leaders of the various associations of teachers and school administrators, to determine the feasibility of teacher participation in this work. The proposed plan is now being placed before State and local school groups, and discussions will be continued on as extensive a basis as possible. No attempt will be made to reach a decision until there has been full study and discussion of the project by teachers, school administrators, and boards of education.In planning for the large-scale field operations of the decennial census, the Bureau is experimenting with increased decentralization of administrative services. An office has been established in Chicago to provide administrative sendees for the present field offices. _ If the experience of this office proves successful, this decentralization will relieve the Washington office of much of the bulk operations and will establish facilities for meeting the greatly increased work load of the large censuses.Another important area of development is the field of electromechanical tabulation. In collaboration with the National Bureau of Standards, detailed design and performance specifications were drawn up, and an agreement to begin construction Avas reached, for a very high-speed electronic tabulator. It is too early to say whether this device Avili be available in time for large-scale use in the SeÂ en- teenth Decennial Census work.Tabulating equipment built and developed by the Bureau is being reconverted to handle more Avork in 1950. New types of commercial machines are being examined and tested for possible use.Preliminary work on the public relations program for the 1948 census of business and the Seventeenth Decennial Census in 1950 Avas begun late in the fiscal year. Plans for the development of census committees composed of local agencies in each county of the United States have been drafted in preliminary form and are to be applied in the conduct of Nation-Avide precensus education campaigns designed to enlist the fullest cooperation of respondents.
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1947 CENSUS OF MANUFACTURES

Funds for the 1947 census of manufactures were appropriated in June 1947. The more than 200 report forms for the 450 manufacturing industries were designed and cleared with manufacturing groups, the Budget Bureau, and other Government agencies. The currently maintained directory of manufacturing establishments was built up to help insure a complete mail canvass by additions from the records of the Social Security Administration and numerous other sources. A comprehensive review was made of the directory by a post card precanvass, supplemented by field visits to those esablish- ments which failed to reply. As a result of this canvass, many thousands of establishments were eliminated because they duplicated other names in the file, because they were clearly not manufacturing plants, or because they were not in operation during the year 1947. The information obtained from this canvass was also important in sending proper report forms to each plant. The mailing of the census forms was begun late in January.Report forms were mailed to over 300,000 establishments. I t is expected that after duplicates and nonmanufacturers have been eliminated the number of establishments covered in the 1947 census of manufactures will be about 250,000. This compares with 185,000 establishments covered in the 1939 census of manufactures.By the end of June over 75 percent of the expected returns for the census of manufactures had been received and most of the nonresponding establishments had been referred to the field offices for personal visits. Although the rate of receipt has been about as expected, the quality of reporting has created many problems. Entries for one or more important sections were omitted from more than one-half of the forms received. In the majority of such cases it has been found necessary to correspond with the manufacturer to obtain necessary information.In order to get an indication as to the coverage of the mail canvass, two field checks have been conducted. The first field check covered selected areas in five cities, and the results indicated that the census list covers about 97 percent of all manufacturing establishments and more than 99 percent of all manufacturing employment in those cities. The second was a complete check of two areas—Baltimore, Md., and Milwaukee County, Wis. Preliminary information confirms the results obtained in the five-city check. Tentative plans have also been formulated for reconciling census establishment and employment statistics with those published for the first quarter of 1947 by the Bureau of Old- Age and Survivors Insurance
1948 CENSUS OF BUSINESS

The passage of Public Law 671, Eightieth Congress, provides for a census of business in 1949 to cover 1948. A census of business pretest was conducted early in 1948 in Charlotte, N. C., designed primarily to test field operating techniques, and a pamphlet Selected Questions Relating to the Next Census of Business—Retail Trade was distributed to more than a thousand organizations and individual business con



BUREAU OF THE CENSUS 45
cerns to obtain their recommendations regarding data to be collected. Conferences also have been held with the census advisory committee of the American Marketing Association, the census committee of the American Retail Federation, the Committee of Marketing Research Directors of the National Industrial Conference Board, and the census subcommittee of the Department of Commerce Retail Advisory Committee. Selected Questions pamphlets for the wholesale and service trades also have been distributed.Additional conferences have been scheduled for early in fiscal year 1949 with a large number of trade associations in the fields covered by the census ; and with various Government agencies to be conducted in cooperation with the Bureau of the Budget.Census enumeration of business establishments will begin on a skeleton basis about the middle of January 1949. Collection on a more extensive basis will depend on the availability of operating funds. _ I t is expected that full-scale operations will be achieved in late spring of 1949. In general, the census will obtain data on kind of business, receipts, employment, pay rolls, inventories, credits, sales lay merchandise lines, type of operation, legal form of organization, and geographic location of the business establishment. Preliminary releases of census data are scheduled to be made available late in 1949.

INTERNATIONAL STATISTICS
The international statistics program of the Bureau increased materially its services to foreign technicians during the past year. Nearly 200 foreign representatives from 56 countries visited the Bureau to acquaint themselves with our census methods. Included in this group were approximately 60 directors of statistical offices who attended the International Statistical Conferences in Washington during September 1947.Under the cooperation with the American Republics Program of the Interdepartmental Committee on Scientific and Cultural Cooperation, the Bureau of the Census conducts a program designed to improve the census and statistical services of the other American Republics. Selected officials of the other American Republics are brought to the United States for training in census procedures and statistical methods, and technicians of the Census Bureau are detailed as consultants to statistical offices of Latin America. The Bureau also arranges special programs for high officials of foreign governments who visit the United States on invitation of the State Department.Training program.—In fiscal 1948, the Census Bureau awarded 22 training grants to census and statistical officials from 15 American nations. All the grants were awarded for studies in census procedures—censuses of population, agriculture, housing, manufactures, and business.In addition, 35 trainees from 20 American Republics, sponsored by other United States Government agencies, attended instruction courses in census procedures at the Census Bureau. The United States Government agencies which are cooperating with the Census Bureau in this work are: The National Office of Vital Statistics, Federal Security Agency; the Bureau of Labor Statistics, Department of
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Labor; the Bureau of Agricultural Economics. Department of Agriculture ; the Office of Business Economics, Department of Commerce: and the Institute of Inter-American Affairs, Department of State. Trainees brought to the United States under statistical programs of the agencies listed studied census procedures in the Census Bureau training program during the past year.Consultation.—Technicians of the Bureau of the Census were detailed, upon request, as consultants to the Governments of Peru, Ecuador, Cuba. Honduras, and Uruguay to assist in the organizations and planning of national censuses during fiscal year 1948. At the request of the Peruvian Government, a United States census consultant directed their National Inventory of Economic Potential, a project designed to measure Peru's economic progress and industrial potential. Continued assistance was given in Ecuador with reference to the cartographic and geographic phases of its 1950 census. The Cuban consultations related to creation and organization of a national census office and new census legislation. In Honduras, advice was given on the reorganization of the national statistical services and the 1950 census of population and agriculture. A consultant in Uruguay advised on the formation of the national census committee and assisted in the preparation of legislation for the 1950 census.Publications.—Source materials on foreign censuses, statistical organizations, demographic data, and related subjects were supplied by some 74 countries of the world in accordance with exchange agreements established between the Bureau and the various foreign census and statistical agencies. Over 600 reports are received each quarter and are listed in an annotated bibliography, Publications of Foreign Countries, which is reproduced for limited circulation among Federal Offices. These reports are used by this Bureau, by other United States Agencies, and by international agencies with reference to their problems in foreign countries.National Censuses and Vital Statistics in Europe, 1918-39, an annotated bibliography of the censuses of population, agriculture, housing, industry, etc., as well as publications on births, deaths, and related vital-statistics measures, of all prewar European countries; and State Censuses, 1790—1948, an annotated bibliography of censuses of population taken after 1790 by States and Territories of the United States were published by the Census Dibrary Project, a cooperative project of the Library of Congress and the Bureau of the Census.

SUMMARY OF ACTIVITIES IN PRINCIPAL SUBJECT
FIELDS

A griculture
The work completed during the year relating to agriculture included the preparation of a number of special reports based mainly on the 1945 census of agriculture, the preparation of reports on cotton gin- nings, and planning for the 1950 census of agriculture, as described above.
Special reports.—The great differences among farms in the United States make it imperative to group farms into classes in order to make
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farm statistics meaningful and useful. The total of all farms represents a blend of such unlike classes as small residential and part-time farms, small farms producing farm products primarily for consumption by the farmer and liis family, family operated farms, and large- scale farms engaged in the production of farm commodities primarily for sale. Changes in American agriculture during recent years have increased the need for data regarding groups of farms that are somewhat alike in their characteristics and have similar problems.Special tabulations made for the 1945 census of agriculture provide many data regarding various groups of farms. Data on farms grouped by three sets of criteria were summarized during the year and incorporated into three special reports—Farms and Farm Characteristics by Size of Farm, Farms and Farm Characteristics by Type of Farm, and Farms and Farm Characteristics by Value of Products. These special reports include many significant facts regarding the number, resources, production, and relative status of the principal classes of farms that make up our farm economy.Marked changes have occurred since the depression period of the 1930’s in the relationship of the American farmer to his farm. Before the depression, more and more of the farms had been operated by tenants. Technological improvements, greater opportunities for employment outside farming, and important shifts in demands for farm products have contributed to changes in farm tenure. Conditions prevailing during World War II  accelerated changes in farm tenure.The trends and status of farm tenure in the Nation and in four major geographic regions are presented in a special report, Graphic Summary of Farm Tenure in the United States. This report was prepared in cooperation with the Bureau of Agricultural Economics and is based largely on data from the 1945 and earlier censuses of agriculture.A special report on farm mortgage indebtedness was prepared in cooperation with the Bureau of Agricultural Economics. This report provides data on the current status and changes that occurred in farm mortgage indebtedness from 1940 to 1945. Another special report provided data on the number of farms irrigated and the area of irrigated land in farms in 1944. Substantial increases occurred dining the war years in the area irrigated and this special report provided data showing by counties where these increases occurred.Cotton ginnings and production—The Bureau continued to collect and issue its periodic reports on cotton ginnings and production. Twelve reports on cotton ginned prior to specified dates were prepared and issued on the dates prescribed by Congress. The annual bulletin on cotton production for the crop of 1947 was sent to the printer. During fiscal j^ear 1948, the method of collecting cotton ginning statistics was modified considerably. Instead of collecting all reports through special agents, the reports for the midmonth reporting periods (a total of five reports during the year), and about a third of the first-of-the-month cotton ginning reports, are now collected by mail, through the District Offices of he Field Division. The existence of the present field organization has made possible an individual follow-up in those cases where no response is made to the mail canvass.
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Agreements with the Bureau of Agricultura] Economics of the United States Department of Agriculture, regarding the coordination of statistical work of that agency and the Bureau of the Census.—• Two agreements made during the year between the Bureau of Agricultural Economics and the Bureau of the Census represent significant progress in the coordination of statistical work involving the activities of the two agencies. In the past, both the Bureau of Agricultural Economics and the Bureau of the Census have collected information from cotton gins. Under the agreement concluded during the year, the Bureau of the Census will collect the information needed for cotton gins by both agencies and will furnish the Bureau of Agricultural Economics with copies of the individual schedules; it will no longer be necessary for both to obtain similar reports from the same cotton gin.Since the end of World War II. the Bureau of Agricultural Economics has been gradually developing a program for collecting detailed data for a ci’oss section of all farms and farmers. Also, there has been considerable expression of the need for an annual sample survey of agriculture. This program, without proper coordination, would result in considerable duplication in the statistical work of the Bureau of Agricultural Economics and the Bureau of the Census. In order to prevent such duplication, and to insure the maximum efficiency in the collection of current farm statistics, an agreement has been concluded between the two agencies which provides: (1) That the general over-all planning, including the preparation of questionnaires, instructions for the processing of the data, and the publication of current information from a cross section of farms and farmers on an annual basis, is to be the joint responsibility of the Bureau of Agricultural Economics and the Bureau of the Census, and (2) that the operations such as field collection of the data and tabulation are to be the responsibility of the Bureau of the Census, but carried out with the cooperation and assistance of the staff of the Bureau of Agricultural Economics.

B usiness
The current program of the Business Division included monthly reports on retail trade, service trade, and wholesale trade, and a small number of other reports. This activity is in addition to the planning for the 1948 Census of Busines described in an earlier section of this report.Retail trade.—A problem in the application of modern sampling- methods to current retail trade reports has been how to obtain at low cost the monthly cooperation of those stores designated for inclusion in the sample. During the past year, several steps have been taken to deal with this problem and considerable success has been achieved. The first step was to decentralize to the field offices the mailing and receiving of the reports so that the field personnel have up-to-date and accurate information on the status of each report; the second step was a simplification of the form to include only a single number to be reported—the sales for the immediately preceding month; and the third was to place emphasis, in the field follow-up of delinquents,



BUREAU OF THE CENSUS 49
oil the collection of a report for that particular month rather than to attempt to obtain a promise from the respondent to mail this and subsequent reports in an effort to make him into a good reporter. These steps have been successful in increasing cooperation of those designated for the sample so that approximately 90 percent of the reports are received in time for use each month. ..The monthly retail trade reports, published in the form of a United States summary bulletin and 9 separate regional bulletins, contain data on trends in sales of large independent retail stores, classified by kind of business, for the country as a whole and for some 90 large cities and other local areas, as well as data on trends in total retail trade in some 160 other localities. The monthly statistics were based on reports received from large stores in selected sample areas and in cities where a cooperative plan for conducting the program with local civic organizations had been adopted. These large-store reports, supplemented by the field enumeration of a sample of small stores, provide a basis for accurate estimates of trade nationally by kind of
business. T>In addition to the above, the Annual Retail Inventory Report was published showing trends in large independent store inventories by kind of business for the United States. The reports for independent stores were supplemented by a Monthly Retail Chain Store Report, issued jointly with the Office of Business Economics.Service trades.—The report on service trades provides statistics monthly on trends in receipts of beauty shops, cleaning and dyeing- plants, power laundries, and linen supply establishments, for the United States and for 19 large cities or metropolitan areas. Because of reduced appropriation for fiscal year 1919, this report will be discontinued.Wholesale trade and other reports.—The Monthly Wholesale Trade Report provided data on trends in sales, inventories, credits, and collections for some 40 trades in the United States and in the 9 major regions of the country. In addition to this series, special trade releases were prepared in conjunction with the Office of Business Economics for the Drug, Dry Goods, Electrical Goods, Grocery, Jewelry, Tobacco, and Wines and Spirits Trades, presenting data on both retail and wholesale trends. Also issued during the past year was the 1947 report of Wholesalers Bad Debt Losses. Data on credits and collections will be dropped from the wholesale trade series as a result of reduced appropriations. _ . . .The reduction in appropriation also will require discontinuance of the Monthly Report of Public Merchandise Warehousing. Continuation of the Monthly Canned Foods Report, containing data on wholesalers’ stocks of 14 canned foods, is contingent on transfer of funds from some other Government agency. The Monthly Report of Confectionery and Competitive Chocolate Products, showing trends in the manufacturers’ sales, will be continued.

F oreign T rade
The fiscal year 1948 continued to be a year of retrenchment in the amount of the statistics compiled on United States foreign trade.
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The reduction in funds available made it necessary to eliminate part of the program and to curtail the scope and content of other parts. Ihe remaining resources available for compiling foreign trade statistics were severely strained during the year by the high volume of import and export trade. The number of export declarations and import entries from which the export and import statistics are compiled increased from a total of 5.5 million in the fiscal year 1946 to 7.7 million in 1947 and 8.4 million in 1948. This high level of import and export shipments made it very difficult to continue to compile the usual statistics which had not been eliminated by the reduction in appropriation.Included in the curtailments of the foreign-trade program were the following:1. Shipping weight information was no longer compiled except for shipments by vessel, thus making it necessary to eliminate shipping weight information from all reports on total United States exports and imports.2. The publication of information on export and import cargo moving by air was eliminated at the beginning of the fiscal year and, starting in November, the compilation of these statistics was also discontinued.3. The commodity information in the reports showing United States trade with individual countries was substantially abbreviated.4. Work on the annual publication, Foreign Commerce and Navigation of the United States, which, through its anual issues, has provided a continuous record of United States foreign trade since 1820, was largely suspended during the year although part of the information for the calendar year 1945 was sent to the printer.5. Unpublished material on United States imports and exports flowing through each United States customs district was compiled onljr after substantial delay with the result that the field offices of the Department of Commerce as well as collectors of customs were denied the use of this information for some time. ̂6. The content of certain reports such at FT 972. United States Foreign Water-borne Trade by Port, was curtailed.7. It was again necessary to continue to delay the work of modifying and revising the export statistics commodity classification in schedule B, Statistical Classification of Domestic and Foreign Commodities Exported from the United States. As the year progressed it became apparent that the export commodity classification was getting more and more out of date. The last revision was made in January 1945 at which time wartime products predominated. I t had been planned to bring schedule B up to date and to make the commodity classifications more convertible to the standard commodity classification and to that used for United States production statistics. Progress toward this objective continued to be curbed in 1948 although some work was done toward the end of fiscal 1948 in anticipation of revising schedule B to be effective January 1949.A bile the past year was characterized by retrenchment in program, it was possible during the year to compile’ needed information on the United States export trade carried out under various special programs
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such as exports under the Greek-Turkish aid program, exports under the United States foreign relief program, exports under the Foreign Aid Act of 1947, exports under the Department of the Army incentive program, etc. In addition, special arrangements were made with the Army to obtain information on shipments to occupied countries under the Army civilian supply program. With access provided to Department of the Army records of such civilian supply shipments, it was possible to compile information for inclusion in the United States export statistics on shipments under this program. Separate information was also provided on the exports under the Army civilian supply program.Import statistics were adjusted to provide the additional commodity detail, and additional information on the import duties, called for as a result of the general agreement on tariffs and trade. As a result of the reciprocal trade agreement program, and the general agreement on tariffs and trade, many hundreds of changes were required in the import commodity classification.During 1948, Public Law 416, Eightieth Congress, was enacted eliminating the requirement for shippers to file declarations for shipments to Alaska and Hawaii. As a result, statistics on shipments to these territories were discontinued after April 1948.

Governments
Survey of needs of governmental data.—Work was completed on a survey of major informational needs of non-Federal users of State and local government statistics; this supplemented a study of related needs of Federal agencies which had been previously prepared under the direction of the Bureau of the Budget. The findings and conclusions were set forth in a report issued in October 1947, entitled “Data Requirements of Users of Census Data on Governments.” The findings were used extensively in determining the direction and nature of curtailments in the Government statistics program made necessary by a material reduction in available budget resources.Users of data on Governments emphasized the importance of promptness in reporting. Significant progress on this score was made during the past year, with most recurrent reports being issued earlier than in the previous year.Recurrent financial reporting.—Three series of type-of-government reports on governmental finances were issued, providing revenue, expenditure and debt statistics: For the 48 States, individually and in total; for the 397 cities of over 25,000 population, individually and in total; and for all county governments in estimated national and size-group totals, as well as individual-county data for the 56 largest counties. The issuance of separate leaflet reports on the finances of each of the 48 States and 37 largest cities was discontinued.Brief over-all reports on governmental debt and revenue were issued, covering not only States, counties, and large cities, but also (on a sample basis) smaller cities, townships, school districts, and special districts. These reports included Federal Government data so as to provide national aggregates, as to all governments, for major components of debt and revenue. Such reporting on debt has been
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undertaken annually since 1940. but the revenue report issued during nscal 1948 was the first annual release of this nature.Recurrent■ reporting on public employment.—During fiscal year 1948, statistics were issued on number of employees and monthly pay rolls, by type of government, in the form of estimated national totals each quarter and State-by-State figures for the month of October. Quarterly compilation of State-by-State figures had to be discontinued because of reduced budget resources. Annual reporting of individual- government employment statistics for States and for sizeable cities and counties was continued.

Other reports and services.—Several special studies, previously begun, were completed during the year. A report on Governmental Units Overlying City Areas was issued early in the year, and a Checklist of Basic Municipal Documents, covering cities of over 100,000 population, was substantially ready for publication at the end of the year. Two nonrecurrent financial reports of considerable importance were also finished: _ (1) A Revised Summary of State and Local Government Finances in 1942, which takes account of recently available data and of changes in reporting classifications which have occurred during recent years and supplants certain data issued originally as a product of the 1942 census of governments; and (2) a brief Historical Review of State and Local Government Finances, covering the period 1890 through 1946, which brings together on a comparable basis data issued by the Census Bureau in numerous prior reports.Reporting of elections statistics was completely eliminated and the same was true of reporting on State and local government organization, except for completion of the study of overlying units, mentioned above.
I ndustry

In addition to the census of manufactures and the census of mineral industries, both mentioned in an earlier section of this report, the Industry Division conducts current industrial surveys which are published under the series title ‘‘Facts for Industry.” The funds available for the collection of these current statistics during fiscal year 1948 were reduced nearly 50 percent from the amount available for the year 1947.
The continuance of most of the Bureau’s commodity surveys in the face of the sharp reduction in appropriations was made possible in several ways. Commodity information, previously provided in the annual survey of the lumber industry, was collected as part of the 1947 census of manufactures. Several of the surveys in the apparel field were shifted from a monthly to a quarterly basis. Coverage was sharply reduced on a number of other surveys, including the monthly surveys on castings and flour-milling and the quarterly survey on household furniture. In addition, a number of surveys, notably that on concrete products, were discontinued entirely.The information collected and published in the monthy, quarterly, and annual Facts for Industry releases continued to provide statistical information on the more important manufactured commodities for which timely production information would not otherwise be avail
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able to the public. The data collected on the apparel surveys continued to be virtually the only information available in this field though there was considerable loss in timeliness as a result of the shift from monthly to quarterly data. Despite the reduction in coverage, the primary metals surveys continued to provide reasonably satisfactory information on production in this field. Coverage was maintained for a number of other important commodities including pulp and paper, textile mill products, and fats and oils.On the other hand, it was necessary to abandon the Bureau’s plans to broaden the information currently available on machinery and other metal products, building materials, chemicals, and foods. In consequence, reliable measures of output do not exist currently for many important groups of commodities.

P opulation
The current work of the Population Division, over and above the preparations for the Seventeenth Decennial Census, includes the Current Population Survey, population estimates, reports on housing, special publications, and special censuses. The collection of data on mental institutions was transferred to the United States Public Health Service in February 1948.Gwrent population survey.—Each month a cross-section survey of the civilian population is made which provides estimates of the number of persons in the labor force, the number employed and unemployed, and related data, and at intervals, as required, information on migration, education, families, housing, income, etc. When the Bureau of the Census is requested to make special surveys for other agencies, it is possible, at times, to perform these statistical services economically by incorporating the inquiries in this monthly cross-section survey.As a part of the monthly survey of the civilian population, several inquiries were undertaken to provide more detailed information on the behavior of the labor force. In September 1947 and March 1948, special information was obtained about persons working less than a 35-hour week, distinguishing persons who were regular part-time workers from those who had full-time jobs but were working shorter hours temporarily. Two other inquiries (March 1948 and June 1948) were directed to the analysis of marginal workers whose attachment to the labor force when not actually employed is largely a matter of attitude.An inquiry on the school enrollment of the population 5 to 34 years of age was undertaken in October 1947 as part of the Current Population Survey. These data represent the third point in an annual series taken at the beginning of the school year. In addition, in this survey a question of illiteracy was asked of all persons 14 years old or over who had completed less than 5 years of school. This represents the first compilation of statistics on illiteracy on a national basis since the 1930 census.The April 1948 Current Population Survey contained a question on migration for the 1-year period from April 1947 to April 1948. Information will be published on the migration status of the population by selected demographic and economic characteristics.
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At the request of the Luckman committee, the Bureau conducted a survey on food conservation as a supplement to the November 1947 Current Population Survey. This supplement was concerned with the attitude of the people toward the President's food conservation program and the percentage who observed meatless Tuesday and eggless Thursday during the first week of November. Farm households having livestock and poultry were asked their opinions of the grainsaving plan, whether they followed it. and how much grain they saved.
At the request of the Sugar Branch of the Department of Agriculture. the Bureau included in the June 1948 Current Population Survey a question on the supply of all kinds of sugar in private households.The National Capital Park and Planning Commission requested a survey on income of families in the District of Columbia in March 1948. The purpose of this survey was to determine the highest income of the lowest 20 percent of families in compliance with the District of Columbia Redevelopment Act of 1945, this figure to be established as a ceiling for families seeking public housing in redeveloped areas. Early in the survey, on the basis of funds provided by the Bureau of Labor Statistics and the Housing and Home Finance Agency, the coverage was extended to include the entire metropolitan district and data were collected for individuals as well as families.Statistics on changes in the labor force during the war period were published in the eight Labor Force Bulletin, Labor Force, Employment, and Unemployment in the United States, 1940 to 1946, which included revised data for 1940 to 1945.Two reports were published on the income of families and individuals in 1946, based on a survey of consumer income which formed a part of the April 1947 Current Population Survey.Population estimates.—The Bureau continued to prepare estimates and forecasts of population for the United States, its Territories and possessions, and States. Figures have been published for the population of the United States as of the first day of each month through January 1, 1948. Similar figures up to July 1, 1948, were prepared during the latter part of the fiscal year. Estimates of civilian and total population for States for July 1 of each year, 1940 to 1947, were also published.In addition the Bureau published estimates of the population 5 to 17 years of age, by States, for July 1, 1945, and 1946; estimates of the population under 21 years, and 21 years and over, by States, for July 1,1946, with a forecast of the population of voting age, by sex, for the United States, November 2,1948; estimates of the number of veterans of World War II, by States, for April 1947: and estimates of the total population and civilian population of the United States 19 to 25 years of age, by color and veteran status.Housing.—There was prepared for the Joint Committee on Housing of the Eightieth Congress a summary statement presenting the factual background and information available from the Bureau concerning population developments and probable future trends which would be useful to an analysis of housing demand.A summary was published, giving a brief analysis of the results of housing surveys made by the Census Bureau for the Housing and
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Home Finance Agency during 1945, 1946, and 1947. This release contains data relating to tenure, rent, crowding, and vacancy characteristics for each area surveyed. I t  brings to date the publication of the summary of results of housing surveys which had heretofore been issued yearly and completes the series of local vacancy and occupancy results issued by the Works Projects Administration and the Bureau of the Census since 1941.A release published jointly by Housing and Home Finance Agency and the Census Bureau summarized and briefly analyzed some of the housing results from the series of veteran surveys made for the Housing and Home Finance Agency by the Bureau of the Census and the Bureau of Labor Statistics. The report contains data on tenure, rent, plumbing facilties, and doubling from the veteran surveys, and similar data from the 1940 census, for the 108 areas surveyed during the previous year.Special publications.—Reports published during the past year inducted two prepared in cooperation with the Scripps Foundation for Research in Population Problems, Miami University, Oxford, Ohio.A special report on Growth of Metropolitan Districts: 1900-40, prepared for the Bureau by Warren Thompson was published in October 1947. This report brings together in brief space figures for all the 1940 metropolitan districts and summarizes on a comparable basis, decade by decade, data for all the metropolitan districts which have been shown in census reports since 1910, including data for the so-called adjacent territory of the 1910 and 1920 reports.The report Forecasts of the P'opulation of the United States: 1945 to 1975, presenting estimates of the future population of the Nation on the basis of six different assumptions of fertility, morality, and immigration was issued in March 1948. This report was prepared by P. K. Whelpton of the Scripps Foundation, assisted by members of the Census staff. The interest in this report was such that, by the date of issuance, the Superintendent of Documents, Government Printing Office, reported advance orders on hand covering the 5,000 copies of the sales edition, and immediately returned to press for a second edition of 2,500 copies. At the end of the fiscal year, the second edition was nearly exhausted and a third edition was under consideration.Special censuses.—A total of 85 special censuses, including 1 entire county, were taken during the year at the expense of the communities requesting the censuses. In general, the areas covered by these special censuses are those which had experienced an unusual increase in population either because of changes in political boundaries or a relatively high immigration. The results of these special censuses are published separately and are summarized in a release issued semiannually.
S tatistical A bstract

The preparation of the third supplement to the Statistical Abstract, Historical Statistics of the United States, 1789-1945, rounds out a program of secondary compilations of statistical data designed to make summary statistics more conveniently available.
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The Statistical Abstract of the United States, issued annually by the Federal Government since 1878, brings together summary statistical data from a variety of sources, both governmental and nongovernmental. Since it is limited to approximately 1,000 pages, it must of necessity include only national and some State figures. Published as a House document, the 1947 edition is House Document 35, Eightieth Congress.There is, however, much demand for summary data for small areas and for more complete material for earlier years. Much of the demand for small-area data of a summary nature can now be met by referring to Cities Supplement to the Statistical Abstract (H. Doc. 755, 78tli Cong.), and to the County Data Book (H. Doc. 340, 80th Cong.). When the report entitled “Historical Statistics of the United States," now in press, is published, requests for data for earlier years can also be conveniently handled. These publications have thus resulted in much saving of time in Government agencies making possible routine handling of many requests which previously involved considerable research.

BUREAU SERVICES AND ADMINISTRATION
Geography

During the fiscal year 1948, the Geography Division has been engaged to a large extent upon the preparatory work for the 1950 Decennial Census, described in the introduction to this report. The complete set of Sanborn map's, which show individual structures by type of construction and use, have been kept up to date and have been correlated with the other maps on file. These maps have proved invaluable for census work.Aerial photographs are continuing to gain importance in the geographic work of the Bureau, since they provide, at low cost, information that could be duplicated only by costly field surveys. Aerial photographs are usually the only satisfactory type of map available for thick!}7 settled unincorporated places* and for the smaller incorporated places. They have proved extremely useful, when reasonably up to date, in connection with establishing boundaries of the urban fringes of large cities, as mentioned in the introduction of this report.Progress has been made in the field of map reproduction through the development of a more satisfactory method of preparing blueline prints from photostat negatives. Such prints can be reproduced much more rapidly and at a much lower cost than positive photostat prints. Additional equipment has been purchased and installed to expedite the task of preparing map copies for the 1950 census. Discussions with representatives of the Coast and Geodetic Survey and other offices will lead to the basis for cooperation of these offices in making map reproductions needed for the decennial census.
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S tatistical Methods

To minimize the cost of obtaining statistical information which will have a specified degree of reliability, or to obtain the most reliable information possible within given limitations of cost and time, requires that the fullest use be made of available methods and resources. To help achieve the efficient utilization of resources, the Bureau has a central staff of statistical technicians whose function is to determine what relevant methods and resources are available, to devise ways of using these resources most efficiently in census work, and to make investigations leading to the development of improved statistical methods.During 1948 this staff, with the cooperation of the various subject- matter divisions, analyzed the statistical efficiency of past and current surveys in agriculture, business, industry, and population statistics, and applied the results of this analysis to improving data-collecting techniques in these fields. Particular effort was directed toward the development of time and cost data relating to the various phases of survey operations, and to the study of the effect of changing cost conditions on the efficiency of various sample designs.In addition, considerable work was done in the field of errors of enumeration and response as distinguished from sampling variation. Several tests were made to study the effect of schedule design and enumeration techniques upon the cost and quality of information obtainable from respondents. One of these was in connection with the relative merits of checkbox type questionnaires as compared to questionnaires requiring hand-written entries. Another was devoted to determining the most economical field techniques for conducting the forthcoming census of business. Extensive tests are also being carried out in preparation for the 1950 census of population and agriculture.The project for designating rural samples for population and agriculture, conducted at Iowa State College as a cooperative project of the Iowa State College, the Bureau of Agricultural Economics, and the Bureau of the Census, was completed bj? the end of the fiscal year. This project provided the Bureau of the Census with a set of sampling- area maps and materials for 3,045 counties outside metropolitan districts. The project was started in 1943 to designate sample areas for use in collecting additional information during the 1945 census of agriculture and, as a byproduct, to designate a set of sample areas which could be used by the Bureau of the Census and the Department of Agriculture in their current surveys.The sample materials thus developed were then reworked, in part, to improve their utility in collecting population as well as agricultural statistics. This part of the work was undertaken when the Congress provided funds to prepare for the proposed 1946 sample census of population. Funds for the enumeration were not made available and
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the operations of the project since that time have been confined to a reexamination and modification of the materials, involving the definition of boundaries for unincorporated communities, and the preparation of a set of maps showing the sample areas in a form that will permit fast and economical reproduction. In addition there is a set of aerial photographs showing the boundaries that have been established for unincorporated communities having 100 inhabitants or more. These materials for rural areas, together with various materials for urban areas, facilitate the sampling work in the Bureau. Also, they are extensively used bjr other agencies and private groups. They are made available, for such use, at the cost of doing so.

I nformation'
During the past year basic information from Census surveys has been made available for general use through publications of the Bureau and through the channels of public information. More than 4,900,000 copies of individual reports were distributed to addressees listed by request on regular mailing lists and to other persons requesting specific individual reports. This number does not include the quantity distributed through the sales channels of the Government Printing Office.As usual, many of the requests received for census publications came from newspapers and trade journals which republish the information, and thereby transmit it to hundreds of thousands of additional users.From the point of view of the amount of newspaper space given single publications, probably the outstanding instances during the past year were the articles written based on two reports issued by the Bureau of the Census: Growth of Metropolitan Districts, 1900-1940, and Forecasts of the Population of the United States, 1945-1975. In connection with the latter, the newspaper articles contributed to the flood of advance orders, described previously, for the purchase of the report.One of the chief functions of the Census Information Office is to acquaint the people of the United States with the survey activities of the Bureau so that when the enumerator sent by the Bureau visits the household or establishment, the respondent is familiar with the purpose of his visit, and time does not need to be spent in explaining what the Census Bureau is doing. For this reason, every survey conducted by the Bureau requires a program of information to facilitate the speed and accuracy of the survey.In the public information campaign on the 1947 census of manufactures, census supervisors were supplied with educational material consisting of local releases, speech material, and radio scripts. Several communications were sent to more than 2,000 chambers of commerce. A series of releases explaining the scope of the industrial canvass, and urging the cooperation of manufacturers in prompt filing of reports, were mailed to trade journals in the industrial field. Similarly, a number of releases were supplied to press wire services and Washington correspondents of newspapers. Reports by census district supervisors indicated widespread publication of these releases. Co
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operation of radio stations also was outstanding. Trade associations were kept informed of developments and assisted in prompting establishments to file their reports.The Bureau has continued its Monthly List of Publications Issued and its Catalog and Subject Guide to facilitate reference to the wide variety of Census publications. These aids have been well received by librarians and research technicians. Because of the increased demands for these publications, however, it was necessary to place the Catalog and Subject Guide on a subscription basis during the past year. Machine T abulation

During the past year the Bureau’s machine tabulation organization performed the electromechanical tabulating for all the current statistical programs of the Bureau. About 918,000,000 card passes (the passing of a tabulating card through a machine once) were involved. Nine out of every 10 of the card passes were for Bureau programs. The tenth covered reimbursable service jobs done for the Civil Aeronautics Board, Coast and Geodetic Survey, Federal Power Commission, other Government agencies, and private organizations for fees covering costs of doing the work. A summary of the work load in thousands of card passes, is shown in table 1.Considerable time was devoted to preliminary planning for the Seventeenth Decennial Census. I  inal plans were laid for the census of manufactures and the transfer of information to punch cards was started. Preliminary plans were made for the census of business.The Bureau continued to play a prominent role in the development of mechanical tabulation, and computing equipment. In collaboration with the National Bureau of Standards, detailed design and performance specifications were drawn up for a very high-speed electronic tabulator, and an agreement to begin construction of such a machine was reached. Whether this device will contribute significantly to the tabulation of the Seventeenth Decennial Census will depend on the success with which the problems of construction are met. In addition considerable work was done toward devising and testing census questionnaires which can be read and punched mechanically through marksensing techniques. At present, it does not appear likely that this development will be available in time for use in the Seventeenth Decennial Census work.Other developments in tabulating techniques carried out within the Bureau involved changes on a smaller scale. The basic census unit counter, developed and constructed by the Bureau, was successfully modified to solve the problem of selecting samples of punched cards in accordance with various and complicated sampling patterns. In an effort to increase the versatility of the unit counter, experimental work was done on adding mechanism to be incorporated in the machine. In order to simplify the operation and maintenance of the counter, a modified reacling’head was under development which would replace the present multiple contacts with a single brush for each column. Finally, substantial progress was made in developing a multicolumn sorting machine, which will reduce considerably the work of making tabula
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tions in which the desired groups are defined by a pattern of several holes located in different columns of the tabulating card.

T able 1.— M a c h i n e  t a b u l a t i o n  i c o r k  l o a d : F i s c a l  y e a r  1948

Percent of all work

Operat ion—number of card passes (thousands)
Type of project

Total Punched Verified Reproduced Sorted Tabulated Collated Allother
Total...................... ...... 100.0 947,901 17, 566 15,584 38,833 675,144 122,004 74, 207 4, 563

Census.................... ...... ........ 90.0 S52,929 16, 228 14.392 35.031 60S,990 106,133 68, 7S4 3,371Other governmental agencies. State or local governments and nongovernmental
8.7 82,855 1,154 1,011 2,914 58,924 12,424 5,249 1,179

agencies................ ........... 1.3 12,117 184 181 88S 7,230 3,447 174 ,3

The Director of the Census is authorized to furnish to individuals information from the population schedules with the proviso that the information shall not be used to the detriment of the person to whom it relates. The information is given only upon written request and is furnished only to the person himself, his parents, his children, his authorized representative, or, in the case of death, to the heir or administrator of the estate.During the year 78.496 applications for personal information were received, of which 66,060 were new cases with fees, and 12,436 were reopened cases. Transcripts were furnished for 74,719 completed cases. Approximately 3.5 percent of the applications requested information from the 1917-18 World War draft registration cards, which are in the Bureau’s custody.The information furnished relates principally to age, place of birth, and citizenship; it is usually used in lieu of a birth certificate by persons whose birth was not recorded in the State at the time it occurred. It is estimated that nearly 50,000,000 such persons are now living.A large percentage of the applications for this information indicates that it is requested for use in connection with obtaining old-age assistance under the Social Security Act ; most persons eligible for this benefit having been born before birth registration was required by all the States. Other uses for the data include retirement, insurance benefits, derivative citizenship, passports, and genealogy.
F ield Organization

The Bureau’s field organization is responsible for the collection of basic statistics for the various census surveys from the households, farms, and business establishments throughout the country. Sixty- seven regular district offices have been in operation throughout the year under the immediate supervision of the eight area offices located in key regional centers. Among the enumerations that have been carried out are those for the current population survey consisting of some 25,000 interviews per month ; the current business survey in which a similar number of reports are obtained monthly from a sample of business firms ; a survey of employment by State and local govern
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ments; a number of surveys to obtain industrial statistics; and the monthly collection of cotton-ginning statistics. This was the first year in which cotton statistics were collected, in part, through regular district offices of the Field Division, and considerable economy was effected in the areas where this plan could be followed. As a result, most of the cotton statistics in the coming fiscal year will be collected through the regular field offices by a mail canvass, and individual follow-up as required ; special agents will be employed only in counties not readily reached from the field offices.In addition to the above surveys, a number of special population censuses of cities were taken under the supervision of census field supervisors, with reimbursement of the costs to the Federal Government.A census of sawmills involving personal visits to approximately 60,000 establishments was taken as part of the census of manufactures and was near completion at the close of the fiscal year. The census of manufactures, with the exception of the sawmills, is being conducted initially by mail. Field personnel then have the responsibility for visiting establishments that do not reply, or whose schedules are returned incomplete. Fifteen temporary offices were established to supplement the work of the regular offices. Follow-up work on the census of manufactures began in May.The field experience gained on current statistical programs, together with the planning and experimental work under way, provide a sound foundation for the large-scale censuses.

Microfilm
The primary function of the microfilm laboratory, that of the permanent preservation of valuable census records on microfilm, was continued during the year. In this connection, a micropublications program was begun. The aim of this program is to place census publications dating back to 1790 on 35-mm. microfilm for space-saving storage and permanent preservation. I t  will then be possible to furnish microfilm copies of out-of-print census reports. By the end of the year approximately 82 out-of-print census publications dating from 1790 to 1890 had been microfilmed.Additional microfilm projects were completed on a reimbursable basis for various agencies, such as the Department of Agriculture and the National Office of Vital Statistics. Orders for positive prints of early census records were placed by a number of libraries, private firms, and individuals.

P ersonnel
The Bureau’s working force at the end of June 1948 totaled 4,315 employees, a slight decrease compared with the previous year. Some 2,543, or more than half, of the employees are employed on a full-time basis, nearly all of them in the departmental service; the remaining 1,772 are employed on part-time basis, almost entirely in the field service.At the close of the year more than 3,000 employees were engaged on current census statistics work; an additional 756 on census of manufactures work; and 352 on general administration. The remaining
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employees were engaged on preparatory work for the Seventeenth Decennial Census, on age and citizenship certification, and on miscellaneous working funds and trust funds involving tabulation work. Employment under each of the different appropriations remains relatively constant during the year, except that the number employed on the census of manufactures increased from 207 to 756.Slightly more than one-half of the employees were female. Approximately one-half of the total number of employees were permanent employees. In the departmental service more than two-thirds of the employees were permanent, whereas in the field service most of the employees held appointments limited to 1 year or less.Table 2 shows the number of employees in the Bureau.

T able 2.—P e r s o n n e l , B u r e a u  o f  t h e  C e n s u s , a s  o f  J u n e  SO : 19 J/8  a n d  19  Jp

Total Departmental Field
1948 1947 1948 1947 1948 1947

4.315 4,411 2,420 1, 978 1,895 2,433
Full-time____________ _________________ _____Part-time and intermittent_________ ____ _______ 2. 543 1, 772 2.196 2, 215 2,4164 1, 975 3 1271,768 2212, 212

1 Excludes approximately 221 employees on military furlough for 1947 and 150 for 1948 and employees serving without compensation.
The Bureau has under constant review the organization of the various parts of the office. During the past year, a thorough reorganization of the Industry Division was completed. Other position classification surveys were made in the business, Governments, and Personnel Divisions, and in both the Xew York and Washington offices of the Foreign Trade Division. Work was also done on an organization and position classification and qualifications survey of field offices. The field work for this survey covered 8 area and 36 district field offices.Work-simplification training was conducted throughout the year. In all, some 116 supervisors received training in this field, 279 suggestions were received, and 247 were approved and installed.The first of a series of film strips, designed to improve and standardize the training of field employees, entitled “How’s Your Interviewing Technique?” was produced for the training of enumerators. Preparatory work was begun on other training aids for the Seventeenth Decennial Census.An employee suggestion program was instituted in September. During the year 376 suggestions were received, and 29 awards were made. On a Bureau-wide basis, 1 in 12 employees submitted suggestions, and 1 in 8 processed suggestions resulted in an award. The average award was $23.27. Of the 376 suggestions received, 349 were received from departmental service personnel (1 in 7) and 28 of the 29 awards went to departmental service employees.
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F inance

The Department of Commerce Appropriation Act for fiscal 1948 provided funds totaling $11,240,000 for the Bureau of the Census. Of this amount, $4,000,000 was appropriated for the census of manufactures, to be used during the fiscal years 1948 and 1949 ; $200,000 for preparatory work in connection with the Seventeenth Census, and $7,040,000 for the regular recurring work of the Bureau. In addition to these funds appropriated directly to the Bureau, the 1948 printing and binding and penalty mail appropriations to the Department of Commerce made available an additional $332,385 to the Bureau of the Census.These appropriated funds totaling $11,572,385 were supplemented by funds received during the fiscal year 1948 from other Federal agencies as reimbursements for information especially collected, compiled, tabulated, and in some instances, published for those agencies, in the amount of $151,519, plus $104,163 received from the State Department for work in connection with the cooperation with the American Republics program ; reimbursement from municipalities for supervising 85 special city censuses in the amount of $16,560 ; reimbursement from private organizations and individuals for special statistical compilations in the amount of $111,973; and payments received from private individuals for searching and furnishing transcripts of census records, in the amount of $87,729. The funds received from other Federal agencies were further supplemented by $67,313 representing a carryover of $180,693 made available in previous years and the cancellation of $113,380 during 1948. Trust funds made available by private organizations and individuals were likewise supplemented by $59,271 carried over from receipts of previous years.Of the $12,170,913 available for obligation by the Bureau of the Census in fiscal 1948, only $9,988,967 was actually obligated during the year. The $2,171,946 difference between obligations and funds available is accounted for as follows : $1,958,594 to be used in fiscal 1949 for census of manufactures operations; $14,383 to supplement fiscal 1949 preparatory work in connection with the Seventeenth Census; $81,839 to be used in fiscal 1949 to complete work for other Federal Agencies; $54,349 to be used in fiscal 1949 to complete work for private organizations or individuals; and $72,781 as the Bureau’s estimated savings during fiscal 1948 which will revert to the Treasury.A summary statement of all funds appropriated and received from other sources is shown in the attached.
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F i s c a l  o p e r a t i o n s  o f  t h e  B u r e a u  o f  t h e  C e n s u s , y e a r  e n d i n g  J u n e  3 0 ,1 9 4 8

[Parentheses indicate deductible figures]

Description All Bureau work
Current ¡ General census ; adminis- statistics ¡ tration

SeventeenthDecennialCensus
Census of manufactures

SocialSecurity
Work for other F edcral agencies

Workforoutside organizations or individuals
Obligations__________ $9, 988, 967 $6, 002, 666 $1, 295, 827 $160,617- $2, 000, 567 $99, 985 $208,121 $221,184Amount available forobligating.................... 12,170,913 6,054,125 1,313,040 175,000 3,959,161 101, 002 293,052 275, 533

111, 240, 000 5,700,000 1,240,000 200,000 4,000, 000 100,000Allotted from De-partment of Com- 436, 548 2 332, 385 ............... 3 104,163Working funds and 151, 519 21,740 7,201 1,002 121, 576216, 262 216, 262Carry-over from pre- 239, 964 180, 693 59, 271Rescissions or transfers. (113,380) 65,839 4 (25, 000) 4 (40, 839) 5(113,380)
Carry-over to subse- 14,383 1,958, 594 81, 839 54, 34951, 459 j 17, 213 1,017 3,092

1 Total appropriation for the census of manufactures was $4,000,000 of which $1,518,000 has been reserved for expenditure in fiscal year 1940.2 Comprises funds for printing and binding and for penalty mail that are allotted from, and accounted for, by the Department of Commerce from appropriated funds. The bulk of these funds are available for current census statistics programs but the amount also includes penalty mail costs incurred for programs provided for by other appropriations.3 Received from State Department and allotted to the Bureau of the Census for the cooperation with the American Republics program.4 Transferred to the general administration appropriation.5 Refunds include $94,675 to the Department of the Army.



Civil Aeronautics A dm inistration
OFFICE OF FEDERAL AIRWAYS

The critical shortage of construction materials and radio equipment which materially deterred progress in the establishment of air- navigation facilities during the previous fiscal year was considerably alleviated during fiscal year 1948. As a result, completion of numerous facilities was expedited and a notable increase in both the total mileage and number of facilities in the Federal Airways System was realized in the past year.The federally operated and maintained system of airway facilities grew also by virtue of the transfer to the Civil Aeronautics Administration of many military, industry, and locally owned facilities both in domestic United States and in our Territories and possessions.Airport development work being completed, after being delayed by the war, made it necessary to provide many additional landing aids and to relocate many existing facilities at numerous terminals. This program has also been accelerated by the Federal aid airport program. Facilities required in this connection are included as part of the programs outlined throughout this report.Representatives of the Office of Federal Airways participated in the preparation of the SCSI Report of the Radio Technical Commission for Aeronautics which sets forth the basic principles for the development of a system of air navigation and traffic control common to the needs of civil aviation and the military services. The general acceptance of this report by all interested aeronautical and governmental groups is considered one of the outstanding aeronautical achievements of the fiscal year 1948.The status of the Federal Airways System at the beginning and end of the fiscal year is shown in the following table :
A i r - n a v i g a t i o n  f a c i l i t i e s  a s  o f  J u l y  1 , 19J/8  

[Includes United States and Territories and Possessions]
Fiscal years

1947 1948
Civil airways: Implemented civil airways, mileage.......................................... 44,008 51,321
Landing areas:Intermediate fields: 202 1884 4Operated jointly, lighted......... .................................................... ......... 63 67

Total, intermediate fields------------------ -------------- --------------------- 269 259
65
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A i r - n a v i g a t i o n  f a c i l i t i e s  a s  o f  J u l y  1 , 1948—Continued

[In clud es U nited States and Territories and P ossession s]
Fiscal years

1947 1948
Light ins aids:Beacon lights (does not include beacons at fields)____ _____-.................. 1,875 1,842Approach-light lanes: 580 9Air-navigation radio aids:Intermediate-frequency ranges.................................................. ......... ........ 360 371\  ery-high-frequency ranges. . . .................... ......................... ...... ................ 72 259Low-frequencv, long-distance range.......... ......... ....................................... 0 0Nondirectional radio beacons (II tvpe)____ __________ _ ________ 78 94Compass locators (K tvpe) ___ _____ __________ ________________ 42 102Fan markers (FM and LFM )____________ _______________  ___ 264 275Instrument-landing svstems. ____ _____ ________________  _______ 51 77Precision-approach radar............ ................ ................................... ............. 0 3Airport-surveillance radar....... ................... . ....................................... 0 3Communication facilities:Interstate stations (IXSACS)............................................ ........................ 387 412Overseas-foreign stations (OFACS)....................... ........... ; ........................ 8 15Traffic-control facilities:Airport traffic-control towers...................................................................... 124 140Airway-traffic-control centers.......................... ........ .................................... 29 31Teletype and interphone facilities:"W eather reporting facilities:Circuit mileage, services A, C, and 0 ______ __________  _ _ ___ 60,273 63,998Teletype drops, services A, C, and 0 . .  _______________________ 772 792
Traffic-control circuits:Circuit mileage:Teletvpe service B____  . ____ _____  ___________ ___________ 31.013 29,655Interphone service F ____________________ ____.______________ 37,552 47,640

Total, circuit mileage.................. ...... ............ ................................. 6S,565 77,295
Teletvpe drops, service B ........... ................................................. .......... 454 439Interphone drops, service F ______________  _____________ _______ 1,851 2,271

Total drops (B and F)___............... ............ ......................... ................... 2, 305 2,710

A ir-N avigation F acilities S ervice
Substantial progress was made in the conversion of the Federal Airwaj'S System during this fiscal year from a low/medium frequency system of air navigation to the more modern very-high-frequency omnidirectional range system.During fiscal year 1948, engineers of the Maintenance Division inspected the maintenance of a portion of the air-navigation facilities in each of regions I through YII. These inspections were representative samplings of (1) sei’vice rendered by, condition of, and application of maintenance standards to equipment and facilities; (2) performance, qualifications, work load, working conditions, treatment, and morale of maintenance personnel; and (3) other related maintenance activities.Instrument-landing systems.—During the fiscal year, 26 instrumentlanding systems at the more important airports were commissioned, bringing the total of commissioned systems up to 77. This total includes 4 temporary installations in operation in Alaska. Kadio installation has been completed at 6 additional locations and is under way at 9. Construction is completed at 1 location, under way at 3, and of the remaining 8 installations in the program, surveys are
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completed for 6 and tlie other 2 are being surveyed. Including the localizer being installed at Hilo. Hawaii, the total number of systems in the program is 99, plus the 4 temporary systems in Alaska.VHF radio range stations.—One hundred and eighty-seven, very- high-frequency radio-range stations were completed during the fiscal year, bringing the total of completed stations up to 259. There is now a total of 399 stations assigned for construction in the interim program; 69 VAR (two-course visual, two-course aural) and 330 VOR (omnidirectional). Of the 259 ranges completed, 52 are commissioned on a full monitored basis, 19 are presently unmonitored, and the remaining 188 are operating on a test basis. Of the 140 uncompleted stations, 135 are in various stages of survey or construction.Approach-light lanes.—The total number of neon approach-light lanes in the program is 101. Of these 75 are commissioned, 7 others are completed, 6 under construction, surveys have been completed for 10, and work on the other 2 is held in abeyance. Nine high-intensity approach-light lanes (Bartow) which have been transferred from the military services are now operating in Alaska. There are two high- intensity approach-light lanes in the program—Washington, D. C., and Los Angeles, Calif. The Los Angeles project is inactive at present. The Washington project has been surveyed and is ready for preliminary construction.Development work, flight-testing, and evaluation work was concentrated at Areata, Calif., and the results have influenced strongly the standards which have been recommended for high-intensity approach-light equipment, installation, and operation.Compass locators.—During the Jrear, 60 compass locators were commissioned bringing the total number in service to 102. Seven additional locators have been completed and are awaiting flight check; radio equipment is being installed in 5 others, and the construction, less radio equipment, has been completed on 13 additional.There are now a total of 138 locators in the program which includes an outer marker located for 24 instrument-landing systems, a middle marker locator for 29 instrument-landing systems, both middle marker compass locators and outer marker compass locators for 42 instrument landing systems, and one extra outer marker compass locator on the back course of the Chicago instrument-landing system.High-powered, low-frequency, long-range navigation facilities.— The five original 300-foot towers of the Nantucket, Mass., facility collapsed during a hurricane on November 12,1947, and were completely demolished. Repairs and associated work for reconstruction of this facility involved removal of tower wreckage and reconstruction of towers, replacement of tuning houses and ground systems; installation of air dielectric transmission lines; radio work and tune-up. The construction work was completed and the radio installation work was under way at the end of the year.Survey was completed for the San Juan facility and a notice to proceed was given to the contractor. However, the notice had to be recalled because the Navy requested that this type facility not be built at the selected site. At present, a new site is being sougiit so that the
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San Juan facility will not interfere with a radio facility that the Navy plans to install.All preliminary engineering, planning, ancl negotiations for a site have been completed for the Omaha, Neb., facility. However, it was decided that this project should be deferred pending the results of evaluation tests to be conducted on the Nantucket and San Francisco facilities.Construction was started on the Pescadero, Calif., facility (San Francisco).The survey and all preliminary work was completed on the Honolulu facilitv.Radar.—"Precision-approach and airport-surveillance racial- for eight locations have been assigned in the program, three of which will be used to replace the MPN-l GCA equipment at Washington, Chicago, and La Guardia which has not been satisfactory for continuous operation. A contract for the manufacture of the eight sets of equipment was awarded in April 1948. It is anticipated that the system will be commissioned in accordance with the following schedule:
I .O S  Angeles_____________ Apr. 17, 1949Washington_____________Aug. 15, 1919New York (La Guardia)_Sept. 15,1949Cleveland______________ Oct. 15, 1949

Chicago_________________Nov. 15, 1949St. Louis________________Dec. 15, 1949Atlanta_________________ Jan. 15, 1950Boston__________________ Feb. 15, 1950
Unlike the MPN-l GCA. the precision-approach and surveillance- radar facilities are independent. The new surveillance radar will incorporate moving target indicator circuits. Neither facility will have a stand-by channel. Both will have indicator consoles in the control tower.VTJF fan markers.—During the fiscal year 1948, one approach-control fan marker was assigned. Twenty of the new fan markers under the approach-control program were completed and commissioned during the year. In addition, the establishment of three full-power fan markers and the relocation of five existing markers were assigned during the fiscal year. Three of the latter relocated facilities have been commissioned. The remaining two fan markers from previous programs were completed. Of the 264 fan markers commissioned at the end of the 1947 fiscal year, 14 were decommissioned since their location in regard to other air-navigational facilities made them unnecessary due to altered conditions.Intermediate-frequency radio ranges.—At the time the SKA radio range was established at Miami, Fla., there was considerable military activity and most of the area surrounding Miami was in danger areas. Therefore, the site selected provided the only workable solution at the time but it was not completely satisfactory from an operational standpoint. I t was, therefore, decided that the range be relocated. This work was undertaken and accomplished during the past year.The Navy issued a directive to turn over the Brunswick, Maine, SRA radio facility to the Civil Aeronautics Administration for removal. The range was dismantled and the radio equipment was used to replace the outdated equipment at the Oklahoma City, Okla., radio range. The towers were used in the relocation of the Miami range so that it could be relocated without discontinuing service.
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Twelve radio ranges were transferred from tlie Army to the Civil Aeronautics Administration for maintenance and operation. The Mount Shasta radio range was decommissioned. _The simultaneous voice feature was added to eight loop-type ranges in a program which when completed will total 19 stations. Four conversions were accomplished in fiscal year 1947; the other seven remain to be converted under the present program.A ir marking.—The cooperative program which was initiated last year, whereby each State was to install one standard air marker for each marker installed by the Administration, was continued. Also, civic and private organizations were encouraged to install standard air markers, and a system of skyways was inaugurated, nine skyways having been designated. By the end of the fiscal year, 1,715 air markers had been installed, making a total of 3,127 air markers completed in Alabama, Arizona, Arkansas, Colorado, California, Connecticut, Delaware, Florida, Georgia, Idaho, Illinois, Indiana, Iowa, Kansas, Kentucky, Lousiana, Maine, Maryland, Massachusetts, Michigan, Minnesota, Mississippi, Missouri, Montana, Nebraska, New Hampshire, New Jersey, New Mexico, New York, North Carolina, North Dakota, Ohio, Oklahoma, Oregon, Pennsylvania, South Carolina, South Dakota, Texas, Tennessee, Utah, Vermont, Virginia, Washington, West Virginia, Wisconsin, and Wyoming. In addition, a total of 201 roof markers was installed by the Administration on its airway facility buildings in the various States.DLAND airports.—The last of the minor work on that portion of the Development of Landing Areas for National Defense program assigned to the Air Navigation Facilities Service was completed. This program consisted of 196 projects, the total cost of which was approximately $141,200,000.DCLA airports.—The 30 airport projects authorized under the Development of Civil Landing Areas Program were completed with the exception of the administration building at the Winder, Ga., project. Of the total appropriation of $9,757,890, approximately $9,570,000 has been expended.Intermediate landing -fields.—Under the appropriation for “establishment of air navigation facilities” five intermediate fields_ were completed during the fiscal year 1948. Work on a major airport was completed at a cost of approximately $2,650,000. Three intermediate fields are under construction and one additional project is under survey. Modification and improvements were assigned at four airports in the Pacific area. Surveys have been completed for two of these projects. There was a net decrease of 10 fields during the fiscal year through the discontinuance of obsolete fields and the replacement of fields by municipal airports.Airway aids.-—Relocating of airways light beacons was completed on sections of the Columbus-Philadelpliia and Nashville-Washington airways. The Los Angeles-Denver airway was supplemented with beacon lights for its full length of 431 miles. Relocation and dismantling of beacon lights was undertaken on sections of the San Francisco-Salt Lake and San Antonio-Big Springs airways.Control towers.—At the end of the fiscal year 1948, there were 140 CAA control towers in operation.
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A few of tlie new towers had been previously operated by the military services or by municipalities. Complete new equipment has been ordered for all such towers with the exception of certain installations where existing equipment was found to be satisfactory at the time the CAA assumed control.Teletype services.—Message diversion (MEDIS) equipment for teletype service A was commissioned at the following TX stations: New York. Atlanta, Kansas City, Denver, Salt Lake City, Fort Worth, and Cleveland.Automatic sequential control equipment (SECO) was delivered for service A circuits 8002, 8004, and 8005. Installation work will be completed early in fiscal year 1949.Preliminary work was completed on preparing a CAA MANOP, on teletype line terminations, line-equipment lay-out, associated wiring installations, and associated liaison policies which will parallel field instructions issued by the serving companies. Work on this project will be completed early in fiscal year 1949 following a joint CAA-AT&T survey of CAA stations.OFACS stations.—Seven stations were placed in full operation. Construction and radio installation were continued on the modification and improvement of eight OFAC stations.Construction was started on a YHF radio-control link between the Sayville transmitter station and the La Guardia control station of the New York OFACS.Construction was completed at the Mount Pise repeater station for the YHF radio-control link of the San Francisco OFACS.The establishment of an A/G circuit between the Everett OFACS and Honolulu was assigned to the region for accomplishment. Construction was started on the enlargement of the present receiver station and the new remote receiver site at the Everett OFACS.A program for the modernization of some of the existing OFAC stations was undertaken which included: (a) Replacement of diversity receivers; (b) modification of teletype monitoring and terminal equipment; (c) replacement of operator’s positions with modern equipment, and (d ) replacement of open-wire radio transmission lines with shielded transmission lines.The purchase of 63 acres of land required at the Miami OFACS transmitter station was effected, and the entire transmitter site was fenced. Remote-control equipment for the Miami station was relocated from the Everglades receiver station to the municipal airport.Two new stations were established at St. Croix and St. Thomas in the Virgin Islands.Frequency shift radioteletype weather broadcast was inaugurated at New Orleans. Receiving and transmitting equipment for ICAO route frequencies was commissioned in the Caribbean area.The Civil Aeronautics Administration assumed operation of the Midway, Wake, and Guam stations.Four radio teletype circuits were converted to frequency shift operation. Two of the circuits were also converted from simplex to diplex operation.Living quarters.—Steps were taken this year to remedy the long- endured need for living quarters at remote locations for Civil Aero-
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natitics Administration operations and maintenance personnel. In continental United States, 51 living-quarters units were being constructed. At seven locations in the Pacific, engineering plans for a total of 42 units were prepared.Alaska VH F communications facilities.—The program for establishing a VHF communications net of 57 stations in Alaska has been restricted to construction of facilities at 22 locations because of fund limitations. Surveys for these stations had been completed, 13 of them have been constructed, radio installation at 6 was underway and 2 were completed. The VHF link circuit between Anchorage and Cordova was commissioned.Alaska airports, fields, ancl facilities.—During the fiscal year, the conversion of military airports to civilian use was continued. Major repairs were made at Bethel, Aniak, and Woody Island where fire or flood had damaged facilities. Water and sewerage projects were completed at more than half of the 25 installations where such work was undertaken.Resurfacing of the Annette Island airport was 25 percent completed at the end of the year.Navy maintenance program.—At the beginning of the fiscal year the CAA was maintaining a total of 107 facilities for the Navy Department, including 3 SR A radio ranges, 36 YAZ, 18 point-to-point stations, 4 nondirectional marker beacons, 21 teletype and 25 fan markers. These were located at French Morocco, Newfoundland, Cuba, Trinidad, Alaska, Hawaii, Puerto Rico, and within the continental limits of the United States proper. Also, engineers were dispatched to Bermuda to rebuild the Navy OFACS at that point. Installation work was also started on the conversion of radio ranges to simultaneous operation at approximately 30 YAZ sites for the Navy Department. By the latter part of the year, maintenance responsibilities for all the Navy facilities were turned over to Navy personnel -with the exception of four point-to-point stations in Alaska and one
in Miami.Philippine rehabilitation program.—During the past fiscal year, a program of interim operation of former Army Air Force installations m the Philippine Islands w-as carried on, to bridge the period of time until the regular facilities under the rehabilitation program can be
established.Preliminary surveys and engineering plans were accomplished for most of the new facilities.The survey for Nichols Field, the proposed Manila International Airport, was completed and proposals were drawn up.AH major items of equipment for the program are now available, and can be placed at selected sites as soon as land acquisition is accomplished. ,A radiotelegraph service was established between Manila and Hono-

Work in other foreign countries.—CAA engineers installed an instrument-landing system at Shannon Airport, Ireland. A GCA set was borrowed from the United States Air Force and licensed to Aeronautical Radio, Inc., for installation at Shannon Airport. This unit is now in operation. Two fan markers were furnished to the Portuguese
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for installation at Lisbon, and diplex radio-teletype equipment was provided for use in the Azores on the other end of the New York-Santa Maria circuit.

A irways Operations S ervice
Airport traffic control.—In the appropriation for the fiscal year 1948, Congress authorized CAA operation of 152 towers. In addition, funds were provided for operation of the Manila tower from the Philippine rehabilitation program.On June 30, 1948, the close of the fiscal year, 142 towers were being operated by the CAA, including Manila with Philippine funds and Detroit (Wayne County) with municipal funds. Eight of these towers are located outside the continental United States.Traffic activity at the controlled airports continued to increase steadily, and CAA towers controlled an average of approximately 1,600,000 landings and take-offs per month. The total number of landings and take-offs controlled during the fiscal year was 18.744.719.Approach-control service was inaugurated in an additional 37 towers during fiscal year 1948. making the total number of approach- control towers 98 at the end of the year.At New York, Washington, and Chicago, the three GCA units provided the CAA with considerable operating experience in this field. Data tabulated for the months of February to June, inclusive, showed that nearly 2,000 ground-controlled approaches were conducted by the 3 towers, and over 6,000 instrument approaches were monitored by radar. In addition, 24 cases were recorded in which GCA provided assistance to aircraft in distress, a number of times in severe weather conditions with the aircraft's fuel nearly exhausted. During the latter part of the fiscal year, contracts were awarded for eight new GCA installations, consisting of both precision-approach and airport- surveillance radar, with the scopes remoted into the tower. Three of these new sets will be used to replace the old wartime trailers still in use at New York, Washington, and Chicago.New techniques in approach control were developed, the principal improvement being “timed approaches,” in which aircraft are cleared in from a holding stack at specified time intervals, without altitude separation during the final approach. “Timed approaches” are expected to be adopted as a standard procedure during fiscal year 1949 as a means of speeding up the traffic flow to an airport in instrument- weather conditions.
Air-route traffic control.—Twenty-six air-route traffic-control centers located within the continental United States, two in Alaska, and one in the Hawaiian Islands, were operated during the fiscal year. In addition, a center located in the Philippine Islands was operated under the Philippine rehabilitation program during the latter part of the year. Five oceanic area control centers, located at Miami, New Orleans, New York, Oakland, and Honolulu, were operated during the fiscal year. Each of these centers was operated from the same location and quarters as the domestic center. Oceanic area control sectors were continued in operation at the Boston, Washington, and Jacksonville air-route traffic-control centers. An oceanic sector was
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established for the Los Angeles center to assist in controlling the South Pacific area assigned to the Oakland oceanic area control center. Air-route traffic-control centers, exclusive of the one in the Philippines, handled 10,144,090 fix postings—an increase of 586,403 over the previous year, notwithstanding the fact that new regulations and procedures encouraged pilots to cancel instrument flight rule flight plans under certain weather conditions.A contract was negotiated and arrangements made for a new-type flight-progress board for all centers. This new-type equipment was installed in a number of centers during the year, and all centers will be equipped prior to the end of fiscal year 1949.Air-route-surveillance radar was continued in operation at the Washington center by the Air Force. (A second installation of this type at New York was destroyed by fire.) A manual of operations has been prepared which outlines procedures to be followed when utilizing route radar (on a service test basis) as a means for effecting air-traffic control. This manual has been based on results obtained from monitoring operations of the route radar at the Washington center.A manual entitled “Operational Description of the Present Air- Traffic-Control System” was prepared to describe the present system in detail. It is intended to revise this manual from time to time in order that an up-to-date description of the mechanics of air-traffic control will always be available.Flow-control procedures were effected at the Washington, New York, and Chicago centers. These procedures provide pilots with an “expected approach clearance time” (at destination), which is issued prior to departure and are so designed that they may be continued in use in connection with the airport time utilization equipment recommended by RTCA Subcommittee No. 31 in its report.Implementation of ICAO procedures in the Caribbean and South Pacific regions was accomplished. Active participation was had both in the preparation and defense of the United States position for the North Atlantic and European-Mediterranean ICAO regional air navigation meetings and for the third meeting of the ICAO rules-of-the- air and air-traffic-control (RAC) division. Additionally, participation was had in the drafting of “Standards and Recommended Practices for Air-Traffic Control” as undertaken by the reviewing group of the Air Navigation Committee of ICAO.The use of service B teletype as the primary facility for the transmission of instrument flight rule flight plans was discontinued. Service F interphone facilities replaced service B as the primary means of handling this data. In addition, new clearance procedures were placed in effect.Procedures were developed for use during the interim period when both low/medium frequency radio ranges and omnidirectional VHF radio ranges are used for navigational purposes. These procedures were based on the report and recommendations of RCTA Subcommittee No. 45.Communications.—At the close of fiscal year 1948 there were 422 interstate aeronautical communications stations (INSACS) and 15 overseas-foreign aeronautical communications stations (OFACS). 

8812151— 48-
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Additionally, a program was inaugurated jointly with the Philippine Government for the operation of communications stations in the islands as a part of the Philippine rehabilitation program. This program will culminate with assumption of all operations by the Philippine Government and withdrawal of CAA personnel by the end of fiscal year 1950.Although operational plans had been made for facilities at Amchitka and Marcus Islands, there were no activities undertaken at these points during the year. Many regular communications services were provided for all branches of the National Military Establishment.Additionally, the CAA provided special communications services for the National Military Establishment (Navy) during the first 6 months at several locations in the continental United States and at Port Lyautey, Trinidad, Bermuda, and Guantanamo Bay. Similar services were provided on a full-year basis at Fairbanks, Point Bar- row. Umiat, and Miami.In connection with conversion of our system to peacetime operation, together with inauguration of extensive communications networks by the military, there was gradual and complete discontinuance of a wartime military requirement for the transmission of VFR flight information over CAA domestic communications systems.The work-load formula was applied in determining the complements of approximately 85 percent of the communications stations operated during the year. Studies continued looking toward refinement and expansion of the formula to provide extended application.The grade of the communicator in charge of INSACS was made uniform at CAF-9. International Civil Aviation Organization communications procedures and practices (DOC 4478-COM/501) were adopted by all CAA overseas-foreign communications stations April 15.1948.Because of control equipment shortages, the operation of the voice feature and provision of regular airway communications services from VHF range stations was confined to VAR facilities except where it was possible for VOR facilities to be controlled from an existing communications station. The L/MF (low-medium frequency) radiorange system remained intact during the year.In order to meet additional interstate requirements, the broadcast program for INSACS was revised and expended to include two types of broadcasts—“area” and “airway.” This provided a better dissemination of meteorological and flight information to off-airways flights and to aircraft making long-distance flights over the airways. Inability to procure suitable recording and transcribing equipment prevented a trial of transcribed broadcasts on VHF.Exploratory and trial operation of multiple VHF radio ranges from a single control station was continued.VHF two-way communications facilities for civil aircraft were operating on a national basis at the close of the year. Conversion to VHF for air-ground communications was accelerated through the commissioning of listening watches on the private flyer air to ground channel of 122.1 megacycles at 874 INSACS within the continental United States. Also, 308 INSACS were commissioned on the ground-
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to-air voice channel of 111.1 megacycles. Partial implementation outside the continental United States was begun. A communications plan utilizing VHF was tested along the Albuquerque-Kansas City airway sector for TWA.The preproduction models of the new air-ground operating consoles for INSACS became available for installation.Based on results of trial operation at several selected locations, it was decided that the combined operation of airport traffic control and airway communications services was not practical.CAA communications facilities were made available to all scheduled air carriers operating off-route at high altitudes. _With respect to fixed aeronautical systems, air-traffic control and other requirements established the need for expansion and modification of service F system and equipment, and services A, B, C, O, and F were increased by approximately 27,000 miles.Because of lack of funds, it was not possible to establish the experimental facsimile system which had been planned for operation at the New York OFACS during the fiscal year.A major step in advancement of automatic teletype operating techniques resulted from partial implementation of the message diversion (MEDIS) program at some principal relay points. Although late delivery of equipment prevented national inauguration of this program, New York, Atlanta, Cleveland, Kansas City, Denver, and Salt Lake City MEDIS stations had been established during the fiscal year and' appropriate service A circuits were using MEDIS procedures. The original plan to install MEDIS equipment at Chicago was changed, and instead a plan to expand the Cleveland installation was adopted. This eliminated the need for the Chicago installation.Delays were experienced in the delivery and installation of sequential control (SECO) equipment, and by the close of the year modification of the three circuits originally scheduled for SECO operation had not been completed.Development was completed of the three-letter location identified plan in accordance with the provisions of the Air Coordinating Committee agreement. The plan was placed in effect in the United States, its Territories, and possessions on March 1,1948.The division, in collaboration with other United States and foreign agencies concerned, participated in international conferences and preparatory work in connection therewith as follows:

(1) South American ICAO Regional Air Navigation ¡Meeting at Lima, June 17 to July 5, 1047.(2) South Atlantic ICAO Regional Air Navigation Meeting at Rio tie Janeiro, July 16 to 25, 1947.(3) Caribbean ICAO Regional Communications Committee Meeting at Mexico City, August 18 to 29, 1947.(4) European-Mediterranean ICAO Regional Air Navigation Meeting at Paris, May 3 to 15, 1948.(5) North Atlantic ICAO Regional Air Navigation Meeting in Paris, May 17 to 31, 1948.(6) Preparatory work for the North Pacific ICAO Regional Air Navigation Meeting in Seattle was completed on June 25, 1948.(7) Actively participated during the entire fiscal year in the deliberations •of the Provisional Frequency Board (PFB) Home Team and the preparatory
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work beginning in October 1947, for the PFB conference which convened in Geneva on January 15, 1948.(8) Arranged for the participation of two communications experts in the preparatory work and their attendance as United States delegates to the International Administrative Aeronautical Radio Conference which convened at Geneva beginning April 26, 1948 (the conference was still in session at the close of the fiscal year).(9) Participated in the preparatory work for the 1948 Brussels World Aeronautical Communications Conference.(10) Participating in the preparatory work for the Fourth Inter-American Telecommunications Conference. This work was begun in April and had not been completed at the close of the fiscal year.(11) Provided communications advisors on the United States delegation to and participated in the deliberations of the International Meteorological Organization Conference at Toronto, August 17 through September 11, 1947.

Radiotelegraph broadcasting for the benefit of aircraft engaged in international operations was continued from the major OF ACS. There was some slight expansion in broadcast content which includes “notices to airmen.” The New Orleans station began transmission of composite radioteletype/radiotelegrapli broadcasts March 15, 19-18, supplanting the former radiotelegraph broadcasts. METAR broadcasts were established from Station \VSY to provide the basic information required by meteorological offices located in remote North Atlantic areas which they would otherwise be unable to obtain due to the discontinuance of the WSO broadcast.With respect to air/ground communications requirements of scheduled air carriers developed at the Mexico City Caribbean Aeronautical Meeting, the CAA and ARINC agreed in October 1917 that the latter organization would provide the radiotelephone communications services required at San Juan. Miami, and New Orleans.A practical plan was developed for the utilization of 100-kiloc3rcle channel spacing of frequencies for the VHF radio range system. Additionally. a sequential assignment plan to meet operational requirements of air-traffic control towers was developed in collaboration with the FCC. The CAA and National Military Establishment completed a coordinated communications plan covering Alaska civil and military aviation frequency requirements.The CAA participation in the communications operations phase of Weather Bureau-Arctic Weather Service beginning in fiscal year 1947 was terminated during the fiscal year 1948. Communication with the Ronne Antarctic Expedition was maintained until April 15, 1948.Regular semiannual meetings were held during the fiscal year between CAA and the Canadian Department of Transport for the purpose of coordinating and implementing telecommunications procedures and programs.Radioteletype replaced radiotelegraph facilities on several international fixed circuits, and arrangements proceeded for utilizing radioteletype on all major communications channels in Alaska.SCSI report.—Representatives of the Airways Operations Service participated in the development of the Report on Air Traffic Control issued by Special Committee 31 of the Radio Technical Commission for Aeronautics. The recommendations of this committee for the safe and efficient control of air traffic have been incorporated in the interim and long-range plans of the Airways Operations Service.
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Selective tests.—The airways operations standardization staff, in cooperation with the Office of the Assistant Administrator for Research and the CAA Personnel Office, initiated an experimental program of selection of key employees. The program, designed to fill technical planning positions in the Airways Operations Service, consists of a series of technical, scientific, and psychological tests, and interviews. Final selections will be made early in 1949 and results of the program will be carefully recorded for possible use in selecting

future employees. .Fatigue survey.—The Airways Operations Service obtained the services of a member of the staff of the Assistant Administrator foi Research to conduct a fatigue survey among Airways Operations’ field employees. The survey, a scientific investigation in reaction time in relation to fatigability of aircraft communicators and air-traffic controllers, was complete at the end of the fiscal year, but results had not been tabulated. An employee “attitude” survey was also conducted as an integral part of the main study.'Work-load formulas.—A comprehensive study of tne communications and air route traffic control work-load formulas was begun for the purpose of revising and extending them to cover new procedures and conditions. , .Communications training.—Both basic and advanced supervised on-the-job training was continued at airway communications stations. Recruitment and formal short-course training of specially qualified communications personnel was continued at the CAA aeronautical 
center. # . . .Air-trafji,c control training.—Supervised on-the-job training was continued at the air traffic control facilities for benefit of both new and older employees. The program f.or certification of air-route traffic controllers has been successfully carried out.

OFFICE OF AVIATION SAFETY
During the fiscal year 1948, the entire philosophy of the Office of Aviation"Safety was directed toward educating and encouraging the general aviation public in the principles of safety in aviation. An air safety enforcement program was developed by working with State aviation officials, State police, corporation counsels, local police, and sheriffs and directing their efforts toward increased safety through education. Specific problems such as those relating to GI training, to the writing of State school manuals and curricula, and solving mutual problems in the operation of approved schools, were worked out through liaison with State aviation and Veterans’ Administration officials, pilot examiners and examiner associations, school operators, and operator associations.This office participated with industry, State aviation, and other governmental officials in processing recommended reforms directed toward increased safety in the private-plane field and with various manufacturers’, air line, and industry associations to assure adequate planning of recommended safety practices and standards in the transport field.
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The work of Aviation Safety during the fiscal year 1948 reflected to a great extent the emphasis on national aviation planning embodied in the reports of the Congressional Aviation Policy Board, the President’s Special Board of Inquiry on Air Safety, and the President’s Air Policy Commission. The safety aspects of the various recommendations made by these commissions were carefully reviewed in determining and establishing satisfactory methods for reducing the number of aircraft accidents and furthering our safety program.A great deal of time was devoted to the programing of internal activities to assure the most efficient utilization of personnel, facilities, and funds. The staffing of domestic and international field offices progressed steadily in line with selection, training, and assignment plans developed in this regard. Procedural instructions for the effective accomplishment of the Aviation Safety program were combined into functional series and, in line with the provisions of the Administrative Procedures Act, plans were laid for more adequate processing of safety standards and interpretative material for public issuance.A great many continuing projects were established, the details of which are included under the service portions of this report. The analysis of accident reports was extended to the end that greatly improved statistics now increase the effectiveness and expediency with which corrective and preventive action can be taken. In order to cope with the engineering and operational problems presented by the new large type, high-speed, and high-altitude aircraft, basic policies, and concepts have undergone constant revision. The use of radar and other improved air-navigational facilities has opened up unlimited fields for development in the conduct of the operations program of Aviation Safety. Furthermore, the increased complexity of modern aircraft, engines, and instrumentation has necessitated the direction of research along the lines of human capabilities and limitations in relation thereto. To assure the adequacy of crew training as well as the continued proficiency of air line and CAA personnel in relation to modernized aircraft and procedures, the training program has been expanded. Arrangements have been made with industry and military schools for the training of CAA pei’sonnel in handling helicopters, large type transport aircraft such as the Con- vair 240, Martin 202, Douglas DC—6, Boeing 877 Strato-cruiser, Lockheed 749 Constellation, P-80 jet transition, and related subjects such as radio, propeller, and power-plant courses. This training is in addition to increased in-service training and refresher courses designed for the maintenance of competency and standardization.The expansion of the international Aviation Safety program has been a major development during the year. Qualified technical personnel from this Office have participated in the presentation of United States civil-aviation policy and standards to ICAO with the result that 90 percent of the procedures adopted by that organization on a regional basis conform with the United States civil-air regulations. With the transfer of International Field Office administration to the Office of Aviation Safety, this Office became responsible for the es-
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tablishment of sucli offices at points where they are needed to aid and service American flag air carriers. At the time of the transfer, seven had been established. Six additional offices (Manila, Mexico City, Tokyo, Shanghai, Buenos Aires, and San Juan) have now been staffed, bringing the total to 13 and plans are under way to complete the program authorized by Congress by staffing the tluee remaining offices as soon as conditions warrant their establishment. _The Department of State, foreign government officials, and United States Government officials, who have observed the work of the personnel of these offices, have been favorably impressed and have expressed enthusiasm in their appraisal of the value of these offices. I t is believed that United States civil aviation can be of outstanding importance in promoting and preserving international peace and extreme care has been exercised in the programing of this work. Certain of these offices have been designated to serve as principal United States offices abroad to receive correspondence directly from ICAO field offices. I t  will also be their responsibility to furnish directly to ICAO field offices requesting it, coordinated factual data and information on operational matters of a nonpolicy nature relating to the operation of United States civil aircraft in the geographic area served by the particular ICAO field office, as well as factual data concerning air-navigation facilities in that area.In addition to the staffing of International Field Offices, Aviation Safety has also furnished personnel for the staffing of civil aviation technical assistance missions in Venezuela, Colombia, and Peru.Designee 'program.—The designee program, which was initiated some years ago and which provides for the designation of qualified volunteer personnel in the industry to perform required functions of aviation safety work under the supervision of CAA personnel, expanded during the year from 7,997 as of June 30, 1947, to 9,965 as of June 30,1948. These representatives make it possible to operate with a smaller number of Government-employed personnel and, as a general rule, are the best qualified persons in their respective aeronautical specialties.Due to the increased international aeronautical activity involving the United States air carrier aircraft, CAA-designated medical examiner coverage was extended to key cities abroad. Plans are now under way to broaden the scope of the designee system to include (1) qualified manufacturers of personal type aircraft, who will be permitted to certificate their own planes; (2) certain qualified airman agencies that will be permitted to conduct their own flight tests; and (3) air carrier operators who will be in full control of their maintenance program without necessity for detailed prior approval of changes of procedures and overhaul periods. The number designated in these two categories will not be large but should result in considerable savings in time and carry on the program for industry responsibility. The following tabulation compiled as of July 1, 1948, shows the current number of designated representatives as compared with those on July 1, 1947. Records show that during this time, the use of the designee system has resulted in a net saving of 345,000 man-hours.
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Designated representatives of Office of Aviation Safety

J u n e  SO, 1947Medical service: Commercial pilot medical examiners__  1, 861Airman service:Private pilot examiners___________________ 3, 380Commercial pilot examiners_______________ 823Instrument rating examiners______________  101Air line transport pilot examiners_________  120Glider pilot examiners____________________Mechanic examiners_____________________  404Flight engineer examiners________________Flight navigator examiners_______________  ____Flight radio examiners___________________ -------  4, 828

J u n e  30,1948 
2, 050

3, 939 1, 382 167 135 2 521 30 37 9
-----------  6, 222

Aircraft service:Engineering representatives (A&E)________Engineering representatives (PP)__________Engineering representatives flight analysts..Manufacturing inspection representatives__Air carrier maintenance inspection representative_________________________________Aircraft maintenance inspection representative___________________________________

6, 689
5715~~40 851 70

39 41
1, 178 1, 502-------  1, 308

8, 272

1, 693
Total 7, 997 9, 965

A ircraft Service
Major accomplishments of projects during the year.—The number of civil aircraft registered during the past year continued to increase. Tabulations of aircraft records reveal a total registration on dune 30, 1947, of 87,942, and on June 30. 1948, of 97.745. Included in these figures is a production of new aircraft numbering 7,943.Among the new-model aircraft that were type certificated and came into production during the year were the transport category aircraft Convair 240 and .Martin 202.New engines produced during the period numbered 9,520. Unusual engine certification accomplished during the year included a turbojet, with both wet and di’y ratings, and a modified Crosley automobile engine (modified by the Mooney Aircraft Co.) and type certificated with a rating of 25 horsepower at 3,900 revolutions per minute.Three basic engine models, Wright R-1820, Pratt & Whitney R-2800, and Pratt & Whitney R-4360, have achieved a weight less than the once mythical pound per horsepower. This conclusion is based on dry weights and take-off horsepower.Propellers produced totaled 13,141 (for the last half of the calendar year 1947 alone). More widespread adoption of automatic propeller feathering systems was witnessed during the year and the Consolidated Vultee 240. Boeing 377, and Martin 202 were built with such systems. Reversible pitch propeller protective circuits were devised to prevent travel of the blade to the reverse pitch position after un- feathering and to prevent travel to the feathered position when coming out of reverse pitch. Thermal anti- and de-icing of the propellers entailed the addition of electrical supply, timing, and protective circuits.
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Established research policies and programs were continued and expanded as a result of the increasingly complex problems presented by new and improved types of aircraft and components.This service continued to participate in research on the development of quieter airplanes and studies continued during the year have resulted in a potential production airplane, a version of the Stinson Voyager which is equipped with a geared engine, four-bladed propeller, and muffler.Tests conducted or planned during the year in reference to the proo- lem of fire protection included (1) safety fuel, (2) fire-resistant coatings such as A l.Td -EX. which greatly increased the ability of an aluminum sheet to withstand damage by fire and (3) ignition of photoflash bulbs aboard aircraft to determine the fire hazard of such ignition in the individual bulb sleeve and standard container; the ignition effect of airport radar on these bulbs; the shielding effect, if any, provided by metal air carrier type aircraft when subjected to ground radar.A program is under way at the National Bureau of Standards to determine the conformity of fire detectors with TSO approvals in the light of various faulty detector signals. Various fire hazards on airplanes in actual service have been corrected. Examples are the Douglas DC-8 cabin heater installation, Lockheed 49 cabin supercharger driving shaft, and the DC-6 engine over-speeding difficulties.During this year considerable progress was made in the conversion of air-carrier fleets in accordance with the latest regulations covering fire protection. The modifications include improved fire walls, fluid shut-off valves, engine-fire detectors, utilization of new materials and receptacles in cabins, and fire protection for cargo compartments. As a result of further knowledge gained from the tests being conducted at CAA Technical Development Center at Indianapolis and actual fires in service, further proposals regarding changes to the fire- protection regulations have been drafted and are being processed for final adoption by CAB.Continued participation with the Radio Technical Commission for Aeronautics in the development of general test procedures and standards for all air-borne radio equipment is expediting the work leading to the establishment of Technical Standard Orders for radio equipment.The increased use of airplanes in crop dusting and spraying has resulted in the study of aircraft performance and flight characteristics and in the issuance of instructions outlining required tests to be conducted in order to insure the safety of aircraft with increases in gross weight.In order to facilitate the testing of aircraft improved instrumentation has been designed, developed, or procured for the purpose  ̂of reducing the time involved in the conduct of test work and increasing the accuracy of measured data required for analysis. This includes an improved rudder-force indicator and improved photorecording equipment for measuring cockpit visibility on take-off and landing data.Another improvement to the aircraft-testing procedure was instituted during the year in order to provide a means for discovering
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possible failures and malfunctionings early in the life of new aircraft models. This improvement is to make the accelerated service test a part of the initial certification program.As an outcome of discussion with the industry regarding helicopter operation for purposes of cargo carrying, dusting, and the like, a policy was developed which permitted use of helicopters under visual night conditions, taking into account their present lack of stability.Technical assistance and specialized equipment is now being provided small areonautical companies in handling vibration and stress measurement problems. Transient stresses which are of particular importance in the new high-speed, high-altitude aircraft have received considerable study.Administratively, considerable progress was made in the publication of the Manual of Procedure, consolidation of maintenance activities to place the responsibility of both scheduled and air-carrier maintenance under one head, improvement in training programs and facilities, and complete audit of all aircraft records.There was an increase in the number of engineering and inspection designees from 1,308 to 1,693 during the year. During that time an increase of 134 percent in annual airworthiness inspections over 1947 and a 75-percent increase in the number of repairs and alterations were accomplished. Of the total work load accomplished on a national basis, 87 percent was performed by aircraft-inspection designees under the direct supervision of Aviation Safety agents.A Type Certification Board of Review has been established in Washington for the purpose of promoting uniformity of interpretation and to handle critical disagreements between applicants and regional type certification boards. The Administrator and Assistant Administrator for Aviation Safety are advisors to this group.The Powerplant Manual (CAA Bulletin Xo. 28) has been revised and is being issued as CAA Technical Manual Xo. 107, entitled “Aircraft Powerplant Handbook.”A ith reference to the increasing importance of enforcing a high level of maintenance on all air carriers, this service collaborated in the preparation of a proposed amendment to part 42 of the Civil Air Regulations to strengthen these requirements upon irregular air carriers. This service also participated in the preparation of rules of the Administrator, proposed amendments, or actual changes in Civil Air Regulations concerning the implementation of the Technical Shandard Order system, increased strength of safety belts, supply and use of oxygen in air-carrier operations, and report of failures and defects by scheduled air carriers.Statistics indicate that the rate of turn-over in aircraft ownership dropped sharply during the latter half of the year. In the calendar years 1946 and 1947 the average rate of sale of registered aircraft was 125 percent and 130 percent, respectively. In the months Janu- an7 through June 1948, on the other hand, the rate dropped to approximately 65 percent of the registration. Approximately $225,000 for registering aircraft and for recording liens, was collected during the year. _ Approximately $10,000 was collected for the issuance of duplicate aircraft records.
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A irman Service

The work load of the Airman Service during the past year has reflected in detail the continued expansion in all phases of aviation and increased complexity of modern aircraft. As a result, added emphasis has been placed on the training phases of the Civil Aeronautics Administration’s program and major advancements have been made in establishing intelligent, up-to-date flight training, testing, and performance standards. _The policy of appointing qualified designees to give examinations has resulted in an increase in the number of airmen examiners from 4,828 to 6,222. In addition, an examiner program for flight engineers, flight radio operators, and flight navigators was established during the year and this program is now in full operation with most of the examinations for air crew personnel being conducted by these examiners. This program is of particular importance since the Administration has very few field agents trained in these_ specialties and the designees are performing valuable service to the industry as well as the Administration.In line with the Administrator’s policy of placing the maximum responsibility upon the industry for self regulation, studies and plans have been completed to establish an airman (pilot) examining agency designation. This will permit delegation of responsibility for determination of airman competency to selected and approved airman agencies. Such approved agencies will be accorded the privilege of conducting their own commercial pilot written examinations and private and commercial pilot flight tests. The designation procedure has been so devised as to place the performance responsibility directly on the airman agency involved and thus to encourage greater initiative in the airman agencies, improvement in pilot training technique, and the establishment of improved flight training facilities and curriculum.Postwar flight training conditions necessitated complete revision of a Flight Instructors Manual (Civil Aeronautics Bulletin No. 5) and this publication is now known as CAA Technical Manual No. 100.Civil Aeronautics Manual No. 50 was revised and modernized in an effort to adequately cope with the present accelerated flight-training problems and to preclude stereotyping of future training. _ Comments were solicited and received from interested parties, which included many of the approximately 3,300 approved airman agency flying and ground schools. The new manual will allow both glider and rotocraft flying schools to become certificated airman agencies. I t will now be possible for an approved airman agency to utilize a curriculum allowing most of the flight training necessary for a private pilot to be accomplished during cross-country flights. The entire manual has been broadened in scope and clarified as to content.A commercial pilot examination kit was prepared and issued as an aid to applicants in preparing for the commercial pilot written examination and to ground instructors in training students. A joint program with the technical training division of the Air Forces in the field of mechanic training has been completed. Approximately 1,500
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Air Force mechanics were given Civil Aeronautics Administration written examinations and the results are being closely studied in an effort to adjust the Air Force training program to conform to civilian training programs fitting men for CAA aircraft and engine mechanic certificates. The Air Force, in establishing requirements for an aircraft maintenance and inspection warrant officer rating, asked permission to use possession of a currently valid aircraft and aircraft engine mechanic's certificate as one of the basic requirements. The Civil Aeronautics Administration is cooperating wherever possible in administering these examinations and has sent personnel on special assignment to the Far East and Bermuda in this regard.Responsibility for issuance of ratings for airline transport pilots was transferred to this service during the year. A survey conducted as a result of this transfer indicated the immediate need for familiarizing our agents with late transport-type aircraft. Because of the expense incident to providing flight training for Aviation Safety agents in all of the more complex aircraft as well as to maintaining proficiency, if this type of training were possible, an Agents Handbook has been devised for use by Aviation Safety agents in handling each specific type of aircraft. The Constellation Handbook has been completed and others will follow in the future.The performance-analysis program which was initially established during 1947 has been expanded to include airman agencies and flight instructors. This provides a means whereby significant trends resulting from similar type accidents can be made the basis of prompt and correct action.The Student Pilot’s Guide was revised and all applicants for student pilot certificates are now supplied with a copy of an aid to their cultivation of safe flying habits.Current airman written examinations have shown significant improvement. This was largely accomplished by the use of questions having an operational application or practical setting, rather than the usual theoretical or academic question, and the use of improved methods of test construction.During the past year the number of answer sheets scored and reports made to applicants has been considerably increased, A comparison of the first 6 months of 1948 with the first 6 months of 1947 shows a percentage increase of 11 percent. This is in addition to the increase of 1947 of 62 percent over the previous year. The number of commercial pilot written answer sheets received in the first 6 months of 1948 was 26,578, as compared with the similar period of 1947 of 10,147. This represents an increase of 16,431, or slightly more than 163 percent. During this period, 316,189 certificates were issued to pilots, mechanics, control-tower operators, parachute technicians, and ground instructors and as of July 1, 1948, certificated schools of all types numbered 3,078.

F light Operations
During the fiscal year the continued rapid development of domestic aviation, as well as an unprecedented expansion of international operations, was responsible for a large increase in and an extension of the activities of the Flight Operations Service. The use of many



new aircraft having greater capacity and speed resulted in a proportionate increase in work load.On July 1,1948, United States scheduled air carriers were utilizing 1,023 aircraft in operations over approximately 309,760 miles of domestic, international, and overseas routes. Operating certificates had been issued to 45 air carriers (domestic and foreign) as of this date. This included certificates issued for feeder line operations to Trans- Texas Airways, Piedmont Aviation, and Wisconsin Central Airlines. In addition, the first operating certificate authorizing scheduled helicopter operations in the United States was issued to Los Angeles Airways for the carriage of mail and cargo. Survey flights were made and proving periods were observed on the operations of Colonial Airlines between New York and Bermuda; and on the proposed operations by Braniff Airlines between Houston, Tex., and Lima, Peru.The proving periods of the Martin 202, conducted by Northwest Airlines, and the Convair 240 by American Airlines, were observed and the operating certificates of the respective companies were amended to permit the operation of the new type aircraft. I t is worthy of mention that American Airlines used the Convair 240 aircraft in the scheduled transportation of mail and cargo only for approximately 500 hours before requesting authority to carry passengers in that type of aircraft. In addition, surveys and proving periods were accomplished in connection with Northwest Airlines Orient route, Pacific Northern Airlines Alaskan routes, Hawaiian Airlines and Trans-World Airlines routes to Calcutta, India.A program was inaugurated to facilitate an inspection of the 289 foreign airports presently used by United States air carriers in scheduled international operations and several meetings were held with representatives of the Army and Navy for the purpose of establishing a policy in regard to the use of military air bases in the international operations of United States air carriers.During the year, foreign-flag operations specifications were issued to Aeronias Brazil, Peruvian International Airways, China National Aviation Corp., Philippine Airways, and the Swiss Air Transport Co. for operations within the United States. This brought the total of such certificates issued to 28, but that total was reduced by a consolidation of the Danish, Norwegian, and Swedish air lines into the Scandinavian Airlines System, leaving a total of 26 such certificates at the end of the year. I t is worthy of mention that foreign-flag air carriers have been found very cooperative in the matter of adopting our methods and complying with the United States civil air regulations.Development in the field of general flight activities, including irreg- ular air carrier operations was evidenced by the fact that on July 1,1947, there were 82,676 (895 scheduled) aircraft being used in other than scheduled operations, whereas on July 1, 1948, the number had increased to 96,722 (1,023 scheduled). This total includes some 6,698 aircraft used exclusively in irregular air carrier operations. In this connection, the number of irregular air carrier operating certificates issued as of July 1, 1948, was 2,810 which represents an increase of 1,477 during the fiscal year. The number of certificates canceled during the year was 193.
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On March 6. 1948, an extensive flight- and base-checking program was completed on all activities of the irregular air carriers in the Miami and San Juan areas. Similar field inspections and investigations were made during the fiscal year on crop-dusting and pest-control operations. These studies included meetings and discussions with members of the American Mosquito Control Association and the Rio Grande Flyers Association.A policy of issuing certificates waiving certain requirements of the civil air regulations was inaugurated on October 1, 1947. Up to July 1, 1948, 1,642 such certificates had been issued. For the most part these waivers were issued in authorizing acrobatic flying, carrying of explosives, and low flying in pursuing such operations as crop dusting and photographic map making.On October 8,1947, the passage by the Civil Aeronautics Board of a civil air regulation concerning airport taxi and traffic patterns put responsibility for approval of such patterns upon Flight Operations Service for the 5,074 airports then operating. On July 1, 1948, the number of airports in operation had increased by 1,069 to a total of 6,143, thus substantially increasing the area and volume of responsibility for such approval.The use of instrument landing systems at 35 additional airports serving domestic scheduled air carriers was authorized, making a total of 63 points at which instrument landing in scheduled operation now is authorized. Minimums allowed were 300-foot ceiling and three- fourths of a mile visibility. On October 27, 1947, Braniff Airlines, after 6 months satisfactory operation under these minimums, was granted a further reduction in minimums of 200-foot ceiling and one- half mile visibility, using instrument landing systems at Dallas, San Antonio, Brownsville, Houston, and Amarillo, Tex., and at Tulsa and Oklahoma City, Okla.In order to carry out recommendations directed toward increased safety by increasing and standardizing minimum en route instrument altitudes, there was effected on November 27,1947, a program whereby such altitudes were established on all civil airways and 218 off airway routes. This program affected 28 scheduled air carriers and was accomplished only after intensive coordination with the air carriers and industry associations. Complete revisions to airport and en route preface pages of air carrier operating certificates wrere completed.On a service test basis, Southwest Airways was authorized to utilize standard broadcast stations as navigational facilities. This authorization is conditioned upon a system of positive identification worked out by that company and the broadcast stations concerned. A further demonstration of practical use is necessary before a national policy on this navigational aid can be promulgated.During the fiscal year, final approval was given for the use of radiotelephony on several international routes. This approval was preceded by an extensive study and a series of proving flights which demonstrated adequate safety in utilization of that equipment.Administratively, public releases were issued on the use of automatic direction finding (ADF) for instrument approach. Similar material was prepared and issued on revisions and additions to establish minimum en route instrument altitudes on clearance of final ap
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proach procedures for instrument landing and ground control approach systems and on alternate missed approach procedures for use in the control of traffic. Service instruction series were published in line with Aviation Safety policy for more efficient and expeditious handling of directives to the field. This service also collaborated in the preparation of revised or recommended new portions of the civil air regulations and an extensive study was made of the problem presented by scheduled helicopter operations preliminary to making recommendations for regulations applicable to that type of operation.Moreover, a program was inaugurated for the development of procedures and traffic patterns to minimize the noise nuisance of congested areas of cities and towns.

Medical S ervice
During the fiscal year 1948 the Medical Service reports considerable progress in the accomplishment of the broad phases of its program. This is especially true in the field of aeromedical design. Research reports have been published, projects completed, and numerous conferences have been conducted in which the phases of human requirements pertinent to aircraft design have been supplied the other services of Aviation Safety and to interested groups of the aviation industry. The Physiology (Operational Hygiene) and the Psychological Divisions have begun their programs but the same degree of progress cannot be reported due to limited staffing.Studies conducted in line with the establishment of aviation medical standards revealed many instances of color-blind pilots flying into airports against red signal lights. As a result recommendations were made to the Civil Aeronautics Board for the revision of part 29 of the civil air regulations. This revision provides for color vision requirements for student and private pilots.A system has been adopted under which reports are received from scheduled air lines of all incidents of unconsciousness or death aboard aircraft occurring during flight. Such reports have been of material advantage in making recommendations concerning the transport of certain individuals and also the need for extension of oxygen utilization in flight.Service and assistance has been rendered to representatives of the following nations: Bolivia, Chile, China, France, Great Britain, India, Netherlands, Peru, Republic of the Philippines, Sweden, and Venezuela. The majority of these nations are now in the process of establishing civil aviation medical organizations. In a number of cases they are patterning their organizations after that of the United States. In addition, the Medical Service has collaborated in the presentation of ICAO standards for international medical requirements.In order to keep abreast of the constantly changing aviation industry, an active research and development program has been continued. Larger and more complex airplanes are posing problems on the limits of human ability and human endurance. Investigations which have been conducted during the year, and which are continuing are:Evaluation and maintenance of civil airman fitness.—Medical records and criteria for selection, certification and maintenance of physi-
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cal fitness are continuously reviewed in relation to changing design of aircraft. Reaction and results of the usage of common drugs and remedies on flight personnel are also under review and study.Crash injury.—A limited amount of information on medical and biologic aspects of crash injuries has been obtained from controlled laboratory experiments. However, the major portion of such studies must be obtained by comprehensive and expert recording and recoding of data which are afforded by aircraft accidents. A system of voluntary reporting of accidents in detail by experienced personnel who have witnessed an accident has been inaugurated.Quantitative descriptions of man.—A research program directed toward fitting the machine to the man is in process and studies were begun to supply engineers with biological data such as (a) body measurements, (b) the degree of freedom of movement from various joints of the body, (c) the forces which can be exerted, and (d ) visual areas.Further along these lines definite projects have been established and are continuing on improved methods for evacuation of passengers from aircraft, including use of fiberglass escape slides, and improved marking of emergency exits. Considerable study has been directed toward reverse seating of passengers in transport type aircraft as well as toward perfecting shoulder harnesses for use in both transport and personal type aircraft. In this latter project a proposed publication entitled “Shoulder Harness and the Pilot’s Task in Operating Controls in Transport Type Aircraft” has already been released to interested organizations for review.Human tolerances to stress.—Man’s ability to survive and perform effectively under stress was the subject of considerable study during the past year. Reports and recommendations have been prepared as the result of continuing study relative to (1) environmental conditions; (2) control of toxicologic hazards present in aircraft in flight, including toxicity of hydraulic fluids and of fire-extinguishing agents, and (3) effects of adverse physical conditions such as excessive levels of noise, vibration, and motion as they affect comfort and safety in air travel. This includes sound-level studies; studies of exposure to vibration as well as related work on sudden oxygen deprivation at reduced barometric pressures; use of oxygen candle, oxygen masks, smoke-mask type oxygen equipment, and extension of the reporting of in-flight, unconsciousness and deaths.Many scientific meetings were attended and papers presented for the purpose of stimulating research in the fields of aviation medicine and for the exchange of information on projects.In order to expedite the medical certification of airmen, and to provide the aviation public with closer medical representation, on September 1, 1947, the review and adjudication of reports of physical examination was transferred from the Washington Office to the regional medical offices.The regional medical offices have increased designated medical examiner coverage from 1,957 examiners at the beginning of the fiscal year to a present maximum of 2,050.
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OFFICE OF AIRPORTS

Federal aid airport program.—As of June 30,1948, tentative allocation of Federal money totaling $68,509,979 for 849 projects had been approved in the CAA’s 7-year airport program. This money will be matched by local funds in the amount of $74,698,567, making a total airport construction program of $143,208,546.As of the same date, the Administrator had approved and authorized contracts for 344 projects amounting to $35,034,035 in Federal money.These figures represent the total of airport projects during the whole program which was put under way when Congress passed the Federal Aid Airport Act (2d sess., 79th Cong., Public Lav7 377, May 13, 1946) to provide for the development or improvement of public airports within the continental United States, its territories, and Puerto Rico. On April 17,1948, an amendment was passed to the Federal Aid Airport Act by the Eightieth Congress, second session, which permitted the Virgin Islands to participate in the act, but no specific appropriations were made available for this purpose.Under the act, annual appropriations amounting in the aggregate to $520,000,000 can be made to the Administrator over a period of seven fiscal years. The maximum appropriation for any fiscal year shall not exceed $100,000,000, and shall remain available until June 30,1953, unless sooner expended. Federal expenditures under this act are to be matched by local sponsors.For such purposes an appropriation of $45,000,000 was made for the fiscal year 1947 and $32,500,000 for the fiscal year 1948. These two fiscal year appropriations were merged and now are administered as ■ one fund.Response from localities desiring Federal aid in airport construction and improvement continues to be in excess of funds available. Project requests thus far have amounted to approximately $300,000,- 000, to take care of airport needs which were mainly postponed or deferred during the war years.The act instructed the CAA to request prior authority from Congress • before undertaking any projects for the development of class 4 and larger airports. A list of projects for 1948 was submitted comprising 304 locations, of which 178 had funds tentatively allocated as of June 30, 1948. This list wTas published as Senate Document 14, Eightieth Congress, first session. The list of such projects for fiscal 1949 is published as Senate Document 151, Eightieth Congress, second session.Surplus airport disposal.—During fiscal 1948 the Office of Airports has assisted the WAA in the disposition of surplus airport property formerly used by the military. A total of 723 declarations of surplus v7ere submitted to the CAA for its recommendation on disposal, and of these, 220 were complete airports. Other property included buildings, land, etc. Of the 220 airports, the CAA recommended that all but a very few be assigned to civilian control for use as public airports, and CAA men assisted in the negotiations by wdiich these were added to the Nation’s airport totals.Since 1946 just after the close of the vcar, there have been 1,038 declarations of surplus concerning airports and airport property.
812151— 48------ 9
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Of these, 884 were airports, and practically all of these were considered of sufficient value to the commercial and private aviation picture to warrant the CAA’s recommendation that they be continued as airports.These surplus airports were constructed oinginally by the military services in geographic locations where they would be usable the year round. They were also of large size, usually far larger than the civilian needs of the nearby communities. In disposing of such properties, which cost originally an estimated $800,000,000 the CAA often recommended use of a portion of the property as an actual landing field according to the needs of the community it would serve, and proposed other uses for the remainder. In a great many cases, the leftover portions of huge military fields were made available to the city for various revenue-producing purposes. This revenue in turn would contribute to the support of the maintenance and operation of the airport.Surplus military airports were largely concentrated in certain localities where climate would permit year round use. For example, in California, 121 such properties have been disposed of, mainly for future airport use; in Texas, 115; in Florida, 93; and in Arizona, 41. In the Northern States, not more than 2 of these surplus airports were considered as contributing satisfactorily to an adequate national airport system.Airport Advisory Service.—Collection and maintenance of accurate information relating to all airport activities with continental United States and its Territories, was carried on during 1948 by the Airport Advisory Service. This service was available to the entire 6,000 airports in the country, of which some 2,000 were municipal, and therefore concerned with provisions of the Federal Aid Airport Act, and 2,000 were commercial, usually privately owned. This information is used by the Coast and Geodetic Survey for charting and mapping purposes, and forms the basis for information to airmen, distributed periodically by the CAA in the Airman’s Guide.In the nine regional offices of the CAA in the United States, Alaska, and Hawaii, CAA employees have been in constant contact with hundreds of local officials providing advice on management of airports, involving airport administration; revenue potential; protective zoning measures; service standards and development and construction and maintenance standards. This service has been concerned with the “master plans” of communities, guiding local situations toward their proper place in the “adequate national airport system.”Legal representatives of the Airport Office have worked with national aviation groups and State aviation authorities in the writing and adoption of standard laws governing airport zoning. Men experienced in airport management have written and spoken on their specialty for the benefit of local organizations. Airport engineers have virtually become members of the staffs of city and county bodies planning airports.Where Federal funds have been used for airport purposes, CAA men have safeguarded the public interest by preventing violations of the exclusive right and discriminatory clauses in the agreements entered
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into by the local agency and the CAA. Service standards, development, construction, and maintenance standards have been special fields for CAA airport office representatives.According to the act, Congress may not appropriate more than $100,000,000 in any 1 year of the 7-year fund. Thus far, this maximum has not been appropriated, but additions and improvements to the Nation’s airports are under way. I t  is believed that if the Federal Airport Act is implemented with the maximum appropriations permissible under the act, the serious deficiency of airport facilities throughout the country can be alleviated. Addition of airport facilities will also encourage local public and private investment in the development of aviation services now lacking in many communities.

OFFICE OF FIELD OPERATIONS
There were no organizational changes in the Office of Field Operations during the fiscal year. The Office consists of an Assistant Administrator, two regional counselors, and two clerical personnel. The functions of the Office continue essentially the same with the Assistant Administrator serving in direct liaison between the regional administrators and the Administrator in Washington, and the regional counselors serving as the direct contacts with the field through the medium of field trips.One conference with the nine regional administrators and the Director of the Aeronautical Center was held during the year. A plan for two inspection surveys was not carried out because of insufficient travel funds. Individual trips, however, were made to all regions and the'Aeronautical Center, except Hawaii and Alaska, for the purpose of following through on specific problems as they arose.

OFFICE OF BUSINESS MANAGEMENT
During the fiscal year 1948 the Office of Business Management placed vigorous emphasis on analyzing its own operations in both the Washington and regional offices in a determined effort to improve the effectiveness and value of the Office to the entire CAA and to encourage better management throughout.All services of this Office participated in studies of regional office business management operations, representatives of each service forming survey teams for this purpose. Many administrative procedures were reexamined and several changes made to bring about more efficient management.Through these surveys and a series of conferences with field personnel, a better understanding of Washington and field responsibilities under the decentralized program was developed.Budget and Management Service—  Progress was made in the development of improved budget estimating techniques and methods, and through improved operation of the budget office, program operating officials were relieved of many of the time-consuming details of budget preparation.
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A system of work load reporting on business management activities by regional offices was inaugurated, and several formulas were developed for use in helping evaluate relative efficiency of regional operations and for assisting in the determination of an equitable distribution of personnel and funds among the regions for the various operating programs.This service also prepared analyses of program activity reports for use in improving the management of the operations associated with those activities. Special surveys conducted by this service include an organizational study of the Aeronautical Center at Oklahoma City, which resulted in an improved organizational structure for that office; and analyses of the functions of the Staff Programs Office and the Operations Standards Staff in the Washington Office of Federal Airways. Other studies resulted in changes in the organization of functions of the Office of Aviation Safety, Office of Business Management, and the Aeronautical Center.A study of files in the Washington office resulted in the inauguration of a records management program to begin in fiscal year 1949.Contract and Requirements Service.—In addition to the routine activities of contracting, purchasing, and shipping of all property and supplies used by the CAA. this service took the initial steps in establishing a highly improved technique of warehousing which should result in a more effective and efficient operation. A part of this plan was the preparation and issuance of a catalog of equipment and operating supplies stocked by regional warehouses. Also a procedure has been effected which will eliminate the need for approximately 50,000 stock record cards in each region. Addressograph equipment was acquired for regional office use in the preparation of requisitions, purchase orders, and similar documents in order that the technique of cycle inventory and annual replenishment of stock may be effected.ddie policy of utilizing the regional offices of the Bureau of Federal Supply to the maximum extent possible has been adopted in order to eliminate a large volume of shipping and handling of materials.During the year it was possible to eliminate all back orders on paper forms requisitioned by regional offices, and procedures have been established to continue this healthy condition.Except for requirements of the Washington, D. C., area, practically all procurement activities of the CAA have been decentralized to the regional offices. A total of 46.574 procurement transactions were handled during the year in acquiring property, equipment, and supplies valued at $30,137,843. Almost one-fourth of this was obtained without cost by transfer from other agencies under Public Law 166.General Accounts Service.—The General Accounts Service was reorganized during the year, including many changes in personnel. Special efforts have been made to improve procedures and techniques leading to more economical accounting, as well as to provide current fiscal data for operating officials.Aircraft Control Service.—The CAA began the year with a fleet of 227 aircraft but had only 144 at the end of the period. A policy was
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adopted by the CAA, at the suggestion of Congress, providing for the rental of aircraft from private operators instead of maintaining its own large fleet. The results of this practice are not yet apparent since it was adopted only 1 month before the end of the fiscal year. A total of 36,472 hours was flown by CAA-owned and rented aircraft during the year. As of this date the fleet has been further reduced to 85 aircraft. Disposal of spare parts for those types of aircraft no longer in the fleet is nearing completion.Personnel Service.—This service continued its efforts to simplify, improve, and accelerate the handling of personnel actions. In cooperation with the Civil Service Commission it carried on a large-scale program for the placement of displaced career employees; the use of employee-prepared job descriptions for classification purposes was inaugurated on a wide scale; and an employee suggestion program was implemented. Six hundred and thirty suggestions from employees for improvements in CAA operations were received—35 of these were adopted and the suggestors received cash awards totaling $1,265.A supervisory training program was developed, training material for the first unit of the program was completed and the program started on a limited scale. The employee loj'alty check was completed, covering more than 13,000 CAA employees.Project Audit Service.—The organization of the Project Audit Service, to audit all Federal aid airport building projects, was accomplished and audit operations begun. Considerable effort was expended in recruiting and training auditors for this service which involves contact with sponsors of Federal aid airports, State aeronautical officials, and others concerned with the building of Federal aid airports. By the end of the fiscal year the nucleus of a staff for each region was on the job, and 16 final audits, 29 progress audits, and 18 preliminarv audits were completed.Alaska Commissary operations.—The following is a report for the fiscal year 1948:
Sales:Pay-roll deductions__________________________  $164, 211. 33Cash sales for supplies________________________ 69, 467. 07Reimbursements from Weather Bureau________  24, 544. 45Reimbursements from other CAA appropriations. 9, 224. 99Reimbursements from other Federal agencies__  5, 252. 20Mess hall per diem credit_____________________  3, 414. 05Mess hall cash sales__________________________  42, 261. 60Reimbursements by journal voucher from S. & E__ 319. 88Accounts receivable__________________________  12, 536. 31

Gross sales-------------------------------------------------------------------  $331, 231. 88Cost of goods sold:Inventory of July 1, 1947_____________________  $255, 769. 33Purchases during fiscal year 1948______________  315, 553. 58

Inventory of June 30, 1948 571, 322. 91 367, 745. 86
203, 577. 05Cost of goods sold during fiscal year 1948. 

Gross operating profit for fiscal year 1948. 127, 654. 83
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Operating expenses:Salaries (including cooks in mess halls).Travel_____________________________Shipments on GBL and under contractEquipment purchased-----------------------Communications------------------------------Materials and supplies----------------------Other contractual services-----------------

$87, 067. 13 1, 082. 67 36, 031. 32 592. 20 126. 10 692. 25 677. 18
$126, 268. 85

Net operating profit for fiscal year 1948---------------- - - - ------ 385- 98Net operating profit of commissary through June 30, 1947-----  11, 77b. 70
Net operating profit of commissary through June 30, 1948.. 13, 162. 68

Hawaii Commissary operations.—The following is a report for the 
fiscal year 1948:
Beginning inventory---------------------------------------------------------------- NonePurchases:Audited vouchers------------------------------------------- 849, 98b. b8Outstanding obligations---------------------------------- 8, 58b. 9/

Total _   58, 575. 65Less inventory June 30, 1948--------------------------  25, 258. 05
Cost of goods sold______________________________________  $33, 317. 60Direct cost of sales:Transportation__________________________  83, 4bU. UUSalary—commissary clerk------------------------- 737. 4b

Total_________________________________________ _ 4,197.46
Total cost of sales---------------------------------------------------------  37, 515. 06

Sales credited to estimated receipts June 30, 1948, and prior. _ 37, 220. 18Sales credited to estimated receipts, 1949 fiscal year— 1948
sales___________________________________________________ lbz - 40
Total sales_____________________________________________  39- 382. 63
Net direct profit------------------------------------------------------------ h ^

OFFICE OF AVIATION INFORMATION
In fulfilling its congressional mandate to “collect and disseminate information relative to civil aeronautics,” the Office of Aviation Information functioned during fiscal 1948 on many fronts—statistical, publications, visual, press, correspondence, and distribution. Its ac- , tivities in these fields won favorable recognition from such widely separated sources as the Non-Scheduled Flying Advisory Committee and the Babson Institute of Business Administration which took the work of the Office as a model for instructional purposes.The Aviation Statistics Service of the Office was called upon to make several far-reaching studies in connection with the activities of the President’s Air Policy Commission and of the Air Coordinating Committee. For presentation by the Administrator to the former "roup, a comprehensive appraisal of the personal plane industry was prepared. For the ACC, as part of that panel’s industrial mobilization
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preparedness work, the Service undertook, in collaboration with the CAB and the Department of Commerce, to prepare a 5-year forecast of aircraft production requirements.Examples of the studies furnished by the Service as guideposts in CAA policy planning were monographs on amount of unflyable weather at airports and on the financial structure of major airframe manufacturers.In the category of statistical tools supplied by this Service for the aviation industry and other public users were the detailed analysis of Aircraft Use in 1946, issued during the fiscal year, and a preliminary report on Aircraft Use in 1947, prepared for issuance early in fiscal 1949, both in collaboration with the Research Division.A completely revamped Statistical Handbook of Civil Aviation, designed to be still more useful as an integrated and central source of aviation statistics, was completed and sent to be printed.The Publications Service processed a heavy volume of technical and semitechnical booklets, including a Powerplant Manual replacing an obsolete reference on this vital subject, and a handbook of airport construction specifications for use in the Federal airport program. Of widespread popular interest was the illustrated, pocket-size Terrain Flying, giving guidance to the average pilot on special topographical conditions encountered in flying over different regions of the United States, Alaska, and Mexico. A booklet outlining the manifold possibilities opening up in the field of industrial flying was prepared during the year.Tire Information Inquiry Division of this Service handled close to 40,000 letters during the year, distributing in reply to these, or through use of specialized mailing lists, more than 2,178,000 pieces of printed or processed information.The Foreign Editorial Division accomplished 388 translations, ranging from letters requesting detailed information to extended technical documents.In the field of visual services, a major project was preparation of CAA’s representation at the International Air Exposition, held at Idle- wild Airport, N. Y., shortly after the close of the fiscal year. Utilizing many of the panels constructed for previous occasions, but bringing them up to elate with new material and clarifying devices for the general public, the Office effectively informed some 250,000 spectators of the developments in civil aviation. Earlier in the year, portions of these units were supplied in response to requests from Michigan, Wisconsin, and elsewhere.Partners for Safety, a strip film on the work of designated aircraft maintenance inspectors with accompanying recorded narrative, was prepared for the Office of Aviation Safety.Work was begun on illustrations and diagrams to be used in a strip film on CAA’s program of new air navigation aids, and illustrative material was executed for dozens of CAA technical manuals.The Current Information Service continuing its policy of issuing a limited number of press releases as required by specific new developments, circulated 163 such items during the year to a list of publications and writers who had requested this service.
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To supplement the press release as a medium of disseminating information on subjects requiring more extended treatment, the Service originated a series of clip sheets, consisting in each case of a group of articles prepared in format resembling that of a newspaper. These were widely used, not only by publications on the CAA mailing list, but by subscribers to the NÉA and Western Newspaper Union syndicates, which found these clip sheets suitable for distribution.Valuable services were furnished both within and outside CAA by the library and the Technical Photographic Division. Among those calling on the library for special assistance were the Congressional Air Policy Board and the Department of Commerce.

OFFICE OF THE GENERAL COUNSEL
General Counsel.—During the fiscal year ending June 30, 1918, the General Counsel, in addition to having final responsibility for the supervision and direction of all operations of the office, attended numerous meetings, representing the CAA and the Department of Commerce. During the year the General Counsel and the Assistant General Counsel were alternates on the Legal Subcommittee of the Air Coordinating Committee. In addition, the General Counsel was a member of the ICAO Legal Committee and was present at several meetings of this organization. He was chairman of the United States delegation at the meeting held in Geneva, Switzerland. The General Counsel or the Assistant General Counsel, as representative of the Administration, appeared before various committees of Congress and attended numerous meetings of national organizations affecting civil aviation, such as the National Aviation Clinic sponsored by the NACA and the meetings of the Aviation Committee of the American Legion. In addition, the General Counsel was requested to do special work for the Aviation Committee of the American Bar Association.The reorganization in the fiscal year 1917 established four main divisions within which falls the great majority of the legal work of the General Counsel’s Office: Enforcement and Litigation Division, General Opinions Division, Regulation and Legislation Division, and Airports Division.Enforcement and Litigation Division.—To present a proper picture of the activities of this Division, it is necessary to consolidate the enforcement actions taken by the nine regional attorneys in the several regions and class them as a portion of the over-all activities of this Division. It should be pointed out that the Enforcement and Litigation Division supervises these enforcement activities and reviews all enforcement actions taken by the regional attorneys to insure adherence to established policies and to secure national uniformity.During the fiscal year 3,173 reports were received, which, added to the 922 violation reports carried over from the previous year, gave a total of 4,395 enforcement cases to be handled by the Office of the General Counsel during the fiscal year. This represents an increase in violation cases of approximately 90 percent over any previous year. Of the total of 4,395 enforcement cases, over 70 percent were completely disposed of during the fiscal year, the violation being remedied through imposition of a civil penalty, by suspension or revocation of
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an airman certificate, or by formal reprimand. Of the remaining 30 percent of the cases, 27 percent were in various stages of proceeding short of final assessment of penalty; only 3 percent were cases on which no action was taken at the end of the fiscal year.Of the 704 cases in which complaints had been filed with the CAB and decisions had been rendered during the fiscal year, there were 579 cases in which a certificate was revoked or suspended. In 125 cases the complaint was either dismissed by the Board or withdrawn by the Administrator. During the same period, 718 civil penalty actions were completed and a total of $59,667.51 was collected due to civil penalty action, $58,325 being collected directly by the CAA and $1,442.51 being collected by the Department of Justice as a result of cases referred to that Department for collection in the district courts.The balance of the enforcement cases were either handled by reprimand or filed for record if the violation was minor, or were still in some stage of proceeding short of final action. For instance, 816 cases in which all action to be taken by the CAA had been completed, were still pending before the CAB.Two hundred and twelve hearings were held before the CAB, at which attorneys of this Division or regional attorneys represented the Administrator. This represents an increase of approximately 27 percent over the number of hearings in which the Administrator was requested to appear during any preceding year.General Opinions Division.-—This Division handled 963 items during the fiscal year requiring the preparation of written memoranda, an increase of 32 percent over the previous year. Of these items, 379 constituted formal written opinions on questions of law presented by various organizational units of the Civil Aeronautics Administration, and by members of the general public.Le'gal clearance was given to 49 documents prepared in other offices of the Administration, and 314 oral opinions were rendered on questions where formal written opinions were not required. The questions presented concerned interpretation of the Civil Aeronautics Act, appropriations acts and other legislation, regulations of the Administrator, contracts to which the Government was a party or in which it had some interest, and claims by or against the Government. The work of the Division also included preparation of reports to the Department of Justice on the law and facts with respect to suits filed by or against the Government.A total of 35 contracts, agreements, and permits was prepared for execution by various officials of the Administration, in cases where the standard forms of Government contracts were not applicable. The Division participated in the preparation of legislation which extensively revised the procedure for the registration of aircraft and the recordation of conveyances, mortgages, and other instruments affecting aircraft.New drafts of proposed international conventions on these subjects were analyzed in the Division. One member of the Division devoted the majority of his time to the legal aspects of the administration of the Washington National Airport, including the negotiation of miscellaneous contracts, renewal of permits and leases, and legal clearance of insurance policies and bonds. Members of this
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division also prepared 584 items of general correspondence, and attended 117 conferences.Legislation and Regulations Division,—Activities of the Legislation and Regulations Division included coordination of the views within the Adminstration and preparation of the Administration’s comments on 203 legislative bills, proposed legislative bills, and proposed comments of other departments and agencies of the Government on legislative bills, and preparation of several drafts of proposed bills relating -to the functions of thé Administration.Attorneys from this office also attended 15 regular and 5 special meetings of the CAA-CAB subcommittee for consideration of proposed amendments to the Civil Air Regulations, prepared 319 interpretations of the Civil Air Regulations, rendered 734 oral opinions and gave legal clearance to 390 documents of various types issuing from the Administration. One hundred and thirty-four written opinions on regulations of the Administrator were prepared.This Office also represented the Administrator before the CAB in all meetings having to do with the adoption of Civil Air Regulations. Nine parts and revisions of parts of the regulations of the Administrator and 47 amendments to these parts were prepared, all material for insertion in the Federal Register was given legal clearance and certified. and liaison was maintained between the Bureau of the Federal Register and the Administration.Attorneys from this Division also attended meetings of the ACC and ICAO working groups and committees relating to aviation legislation and international air safety regulations. Two opinions were prepared on the Civil Aeronautics Act, three on the Administrative Procedure Act, and eight on State legislation. There were 39 opinions prepared on international activities, and 92 relating to miscellaneous matters. Personnel of the Division attended 225 conferences.Airports Division,—The major part of the airport work of the General Counsel’s Office during the past fiscal year has involved the administration of the Federal Airport Act which, (1) authorizes the Administrator to make grants of funds to States and their political subdivisions to assist in the construction, repair, and improvement of public airports; (2) authorizes the conveyance to States and their political subdivisions, for airport purposes, of Federal lands under the jurisdiction of the various Federal Government departments and agencies when such conveyance is deemed by the Administrator to be in the interest of civil aviation and is deemed by the head of the department or agency having jurisdiction of such land not to be inconsistent with the needs of such department or agency (sec. 16 of the act) ; and (3) authorizes the Administrator to receive from States and their political subdivisions, claims for reimbursement of the cost of rehabilitation or repair of public airports damaged by any Federal agency and to certify to the Congress the amount of reimbursement found by him to be due to any such claimant (sec. 17 of the act).The Airport Division prepared a total of 696 written interpretations of, or opinions concerning, the laws and regulations with which it deals. Of these opinions and interpretations, three related to regulations of the Administrator, 447 to the Federal Airport act regulations,
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1 to the Civil Aeronautics Act, 231 to the Federal Airport Act, 2 to State legislation, 1 to claims, and 11 to miscellaneous matters. The Division*also approved legal clearance for 381 grant offers under the Federal Airport Act, 3 final grant payments under the act, and 391 other documents prepared in the Administration. Personnel of the Division attended 59 conferences. Various proposed amendments of the Federal Airport Act were prepared in the Division, together with reports on amendments proposed by others.Regional attorneys.—Regional attorneys operating under the supervision of the General Counsel’s Office rendered a total of 4,667 interpretations of or opinions concerning legal matters arising in their respective regions, an increase of 49 percent over the number handled during the previous year. A total of 2,511 items of general correspondence were handled by these attorneys and legal clearances were issued by them in connection with 2,033 matters handled by other branches of the Administration. The latter item represents an increase of 615 percent over the number of legal clearances issued during fiscal year 1947. The regional attorneys attended a total of 2,860 conferences and 110 public. hearings other than those involving safety enforcement work. The number of enforcement hearings held 
was 263. STAFF PROGRAMS OFFICE

During, the year this Office (formerly Plans and Performance Staff) served the Administrator in planning and coordinating activities involving program planning, the Air Coordinating Committee, the International Civil Aviation Organization, international services, and aeronautical standardization.Program planning.—The Program Planning Officer develops for the Administrator plans for over-all long-range CAA programs, involving areas of agency activity, economic policies, and statutory needs. These plans are based upon a continuing analysis of domestic and international civil aviation developments affecting CAA. During the year, typical projects worked on were a program for Federal financing of development of new civil type transport aircraft, and a program of wartime mobilization of the miscellaneous civil aviation trades. The Program Planning Officer also developed .or coordinated CAA’s detailed views on the reports of the President’s Air Policy Commission and the Congressional Aviation Policy Board.A ir Coordinating Committee {ACC).—The ACC liaison representative serves as the point of contact between the Air Coordinating Committe and the Department of Commerce, including the Offices of the Secretary and the Assistant Secretary of Commerce for Aeronautics, CAA, Weather Bureau, Coast and Geodetic Survey, and Office of Domestic Commerce. His work involves coordination and integration of departmental proposals to the committee, coordination and implementation of policies and decisions resulting from ACC actions, and a continuing responsibility for informing departmental officials of ACC activities which affect them. _The measure of accomplishment of the liaison representative is found in the accomplishments of the Air Coordinating Committee
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itself. Among the more important subjects handled by the committee during the year were (a) a study of air mobilization planning, (b) a resurvey of the condition of the aircraft manufacturing industry, (c) the development of civil transport aircraft adaptable for auxiliary military service through the medium of Government financial assistance, (d) policies respecting United States participation in the International Civil Aviation Organization, and (e) facilitation of international air travel through removal or relaxation of onerous restrictions involved in customs and immigration clearances, public health and quarantine inspections, and issuance of passports and visas.CAA-ICAO 'program.—The chief ICAO officer and the ACC Technical Division Coordinator for ICAO regional affairs, both of the CAA, are the principal focal points through which most United States activities relating to this country’s participation in ICAO are handled and coordinated.During the fiscal year 1948, seven ICAO Division meetings were held in Montreal, one in Geneva, and one special joint airworthiness- flight operations meeting in Paris. A total of 15 CAA personnel participated in these meetings and CAA headed the United States delegation for 3 of the meetings. Four regional air navigation meetings were held in which 35 CAA personnel participated, with CAA heading the United States delegation at all 4 meetings. The second assembly of ICAO was held in Geneva in June 1948, with five CAA and Commerce officials participating, of which one was a principal spokesman for the United States. In addition a special meeting on the Icelandic joint support project was held in Geneva during the assembly, in which CAA personnel participated. Nearly all CAA components took part in the preparation for these meetings, involving the services of approximately 60 people either part or full time. Further the chief ICAO officer served beginning January 1, 1948, as acting United States representative on the Air Navigation Committee of ICAO in Montreal.The ICAO Division meetings further developed standards and recommended practices in their respective technical fields, with the result that technical annexes on personnel licensing, rules of the air and air traffic control, aeronautical meteorology, aeronautical maps and charts, and dimensional standardization have been approved by the council and forwarded to member States for appropriate action under article 90 of the Chicago convention.Of the four regional meetings held, two were initial meetings covering the South American and South Atlantic regions and two comprised second meetings of the series and covered European-Mediterranean and the North Atlantic regions. These followed the pattern of previous meetings. In addition, CAA played a major role in activating the ICAO regional recommendations for the Caribbean and South Pacific regions.During the year, largely under CAA leadership, the United States continued to have its principles accepted in large measure as the basis for ICAO's standards and recommended practices.International Services program.—The International Services Division, except where ICAO matters are concerned, provides coordina
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tion of international civil ayiation policies in C A A : promotes United States air commerce abroad; selects and indoctrinates CAA personnel participating in international foreign meetings and conferences; arranges inspection by visiting foreign civil aviation officials of the United States aeronautical industry; assists foreign governments in recruitment of qualified United States civil aviation personnel; analyzes and assists in preparation of international civil aviation agreements; and distributes information pertaining to United States and foreign requirements for air navigation, export of United States aviation equipment, and terms of reciprocity relating to certification of airmen.During the fiscal year 1948, a number of high-ranking foreign civil aviation officials visited CAA in order to study and observe, under its guidance and supervision, United States civil aviation organizations, services, and facilities. Appropriate programs of study and investigation, practical experience, technical training, observational tours, inspections of facilities, conferences and interviews with officials in both Government and private industry, were arranged to meet the requirements of each foreign official.These United States programs included experience, ranging from several days to 3 months, within CAA, CAB, the Department of State, the Air Force, the Navy Bureau of Aeronautics, the Air Transport Association, the Aeronautical Training Society, the Aircraft Industries Association, representative aircraft and aircraft equipment manufacturers, leading commercial air lines, aviation training schools, universities, and aeronautical research centers and laboratories.Demonstrations involving United States air navigation facilities, airports, and industry were accomplished by planned itineraries for a total of 259 foreign visitors from 35 countries.The International Services Division during the year continued the program of assigning civil aviation missions to assist other governments in developing their civil aviation programs.The Civil Aviation Mission to Peru operated for the entire year and the Mission to Mexico for the first 8 months of the year, the latter terminating after attaining its objective of assisting the Government of Mexico in the establishment and operation of a, civil flying school.Negotiations were entered into during the year with the Governments of Panama, Venezuela, Colombia, Ecuador, Bolivia, Chile, and Uruguay for the establishment of civil aviation missions to those countries. As a result, CAA technical missions operated during the year in Peru, Colombia, Ecuador. Bolivia, Venezuela, and Chile.Through enactment during the year of Public Law 402. the so- called Smith-Mundt Act, the Congress extended authority for furnishing civil aviation missions to include countries of the Eastern Hemisphere as well as the Western Hemisphere. The Congress also furnished a small deficiency appropriation for use during the latter part of the year for Eastern Hemisphere activities. The Congress did not, however, appropriate any funds for the following year, and! the CAA was thus prevented from establishing any missions in Eastern Hemisphere countries. Eastern Hemisphere countries which inquired as to aid under the program were informed that CAA personnel could
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be furnished only at the complete expense of the inquiring country. At the year’s end, there were indications that several Eastern Hemisphere countries would request the assignment of CAA personnel under these conditions.The program for simplifying air transportation through the removal of barriers in procedures pertaining to the entry and clearance of aircraft, passengers, and cargo, received considerable impetus in 1948 through the activities of governmental, industry, and private organizations both in the United States and abroad. The ACC Subcommittee on the Facilitation of International Civil Aviation, of which John R. Alison, Assistant Secretary of Commerce for Air, is chairman, and Harry G. Tarrington is secretary, in April of this year published a report entitled, “Simplifying International Air Transportation” setting forth its accomplishments and_ objectives for future programs in this field. The Senate adopted in 1947 “A resolution relative to modifying restrictions on travel by American and foreign citizens,” and Senator Brewster, as chairman of the Subcommittee on Foreign Travel, Interstate and Foreign Commerce Committee, conducted extensive hearings in June and July 1947 for the purpose of studying ways and means for promoting United States and foreign air commerce through the removal of barriers thereto. In addition, the ICAO Facilitation Division met in Geneva in May 1948. Twenty-five nations sent 105 delegates and observers to this conference.In addition to the activities of the above organizations, many other private and governmental representatives have made valuable contributions in this field. As a result of these efforts in the year 1948, greater freedom for international air transportation is anticipated for the coming year.Facilitation of private flying internationally has been promoted by issuance of foreign flight requirements in booklet form, setting forth the entrance requirements of the United States and foreign countries.The Philippine rehabilitation program was inaugurated and guided during the year. This program required the construction of air navigational facilities, airports, and the training of 50 Filipino students in communications and air traffic control, and has progressed with the assignment of 61 United States employees and 180 Filipinos aiding in the planning and construction. Housing has been a difficult problem. The acquisition and remodeling of former Navy facilities was accomplished, and CAA employees and employees of other agencies now occupy these quarters, financed by funds of the Philippine rehabilitation program.Arrangements were concluded with private concerns for the stand-by maintenance of Roberts Field, Liberia, at the request of the National Military Establishment and in coordination with the State Department.Finally, the Governments of Switzerland, France, Argentina, Venezuela, Chile, Panama, Sweden, Denmark, Egypt, Greece, China, and the Philippines were assisted in the procurement of specialized aviation material and data, available through CAA sources.Standardization coordinator.—The standardization coordinator serves as the Administrator’s point of contact with Government and
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industry organizations dealing with the establishment of uniform domestic practices and procedures in the field of aeronautics. In this connection, he represents the CAA on policy matters, arianges for CAA technical representation where necessary, and prepares, coorai- nates, and presents the CAA position at meetings of committees which
deal with this subject. . ,, ,The Technical Standard Order (TSO) system is now well under way with the promulgation of 30 TSO’s, covering the aircraft component series and the airport-airways design standards and operational procedures. The component series establishes the detail performance requirements of certain recognized Government or industry standards as the minimum CAA safety requirements for aircraft components. The airport-airways standards set forth design standards such as runway lengths and strengths, runway lighting, and visual navigational aids such as light beacons and air marking. The first issue5of the Technical Standards Register listing all TSO’s was pre
pared this fiscal year. . ,, . „ .The TSO program embraces the coordination of all aircraft, airports, and airways technical standards within the CAA operating services, and with the CAA regions, other Government agencies, and the aviation industry. One of the main functions of this program is the consolidation of individual standards issued by the various CAA services into single common standards through the medium of the 
TSO system.

OFFICE OF AVIATION TRAINING
Aviation Education Division.—A t  the request of State and local school authorities, CAA educational advisors assisted with aviation education programs in 47 States and the District of Columbia during the fiscal year 1948. To this end, 750 conferences were held with educational leaders; 64 major meetings were attended at which service was contributed; 111 major addresses were given; 64 airport operations institutes were held; 78 summer-session teacher-training workshops were conducted; and 492 additional activities, including assisting with aviation education courses and program planning and consultation interviews were completed.Georgia, Kentucky, New Mexico, South Dakota, and New Jersey ivere added to the list of States which have published descriptions in bulletin form of the program in aviation education effective in each State. This brings to 31 the number of States that have published such bulletins. Alabama, Arizona, Delaware, the District of Columbia Idaho, North Dakota, and Oklahoma, although not included among States having published plans for aviation education, report programs outlined in manuscript form; Arkansas, Iowa, IVlaryland, Minnesota, Mississippi, Nevada, Utah, and Vermont have programs in aviation education, operating at the local school level, not described in any State department of education document. Virginia has evidenced the beginning of an interest in a State-wide program of aviation education. Puerto Rico, Alaska, and Hawaii have been soimed through the media of materials of instruction and pertinent informa

tion.
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Materials of instruction and pertinent information for aviation education programs have been sent to Puerto Rico, Panama, Canada, British West Indies, Ecuador, England, Belgium, Argentina, Holland, China, Cuba, the Philippines, Sweden, and India,Revision of the existing documentary material has continued throughout the year. Recent additions to such material include jet and rocket propulsion and air age teaching outlines for the high- school subjects (University of Southern Califoi’nia study).The Teaching Aids Laboratory has been kept up to date and continues to influence interest in the possibilities of aviation education. It is located in the Commerce Building in Washington and is open to the public. I t  provides an effective implement to promote improvement in teaching by directing attention of visitors to the most recent developments in instructional devices, audio-visual aids, and textual materials.During the past year the Division has been called upon on several occasions to serve the developing interest in aviation education shown by the Army Air Forces, the CAP, and the Navy. Cooperation has been extended to all such agencies.A cooperative eifort of the American Council on Education and the Aviation Education Division of the CAA known as the ‘‘Demonstration School Project” was launched during 1948. Twenty-five school systems contributing recognize a twofold purpose: (a) To set up teaching situations, enriching regular classroom work by use of current aviation education materials, treating aircraft, their uses, and their influence upon contemporary life and affairs; and (b) to produce as instructional aids published records of each demonstration school or class. Guidance will be given to the project by the Aviation Education Division, and reports of the contributing school systems will be added to the materials it makes available to education.The Division is working with city school systems in both informing teachers and preparing instructional materials. Results of the past year's work with the schools of Kansas City, Kans., Baltimore, Md., and Washington, D. C., provide study patterns in air age education, of possible use on a Nation-wide scale.Foreign Nationals Training Division.—The Foreign Nationals Training Program, sponsored by the Department of State, made steady progress during fiscal 1948 in the training of (1) Inter-American aviation personnel under the “Cooperation with the American Republics” appropriation and (2) Republic of the Philippines aviation personnel under the “Philippine Rehabilitation” appropriation. The activities accomplished by this Division are as follows:1. Cooperation with the American Republics:(a) In the Sixth Inter-American Aviation Training Program, 20 air traffic conti’ol and communications trainees received a year’s training at Oklahoma City University and the CAA Aeronautical Center in Oklahoma City ;̂ 13 aviation industry trainees received a 2-month orientation and English course at the University of Michigan and 10 months’ on-the-job training with various aviation industries and air lines; and 31 key employees were given an average of 8 weeks of study and observation of the organization, administration, and operation of civil aeronautics in the United States with emphasis on methods and



techniques in some specialized field of aviation in which each trainee was primarily interested.(5) The Seventh Inter-American Aviation Training Program was begun with 16 air traffic control and communications trainees, who were selected to report at Oklahoma City where they were being trained at Oklahoma City University and the CAA  Aeronautical Center; 12 aviation industry trainees, who were selected to receive English and orientation instruction at the Orientation Center in Washington, I). C., and then be placed with various aviation industries and air lines for an average of 8 months’ on-the-job training; and 33 key employees, who were selected and awarded training grants for a 3-month period of specialized study and observation of civil aviation in the United States with emphasis on methods and techniques in some specialized field of aviation in which each trainee is primarily interested and judged best qualified.(c) A representative of this Office accompanied the Civil Aviation Mission to South American, visiting representatives of the United States embassies and aviation industries in 11 Latin-American countries and interviewing applicants and former trainees to determine the most beneficial and needed categories of training to develop civil aviation in Latin America and to advise on the training program in general and the selection of applicants in particular.2. Philippine rehabilitation:(a) Completion of the first class of 50 trainees from the Republic of the Philippines, consisting of 14 in air traffic control, 18 in airways communications, and 18 in airways maintenance, all of whom received approximately 10 months training at Oklahoma City University and the CAA Aeronautical Center in Oklahoma City.(6) The selection and granting of awards was completed, travel arrangements made, and training begun at Oklahoma City University and the CAA Aeronautical Center for the second class of 50 aviation trainees from the Republic of the Philippines, consisting of 15 in air traffic control, 15 in airways communications, and 20 in airways maintenance.3. A total of 192 trainees received training during the year; the 91 trainees in training at the beginning of the year completed their training, 25 trainees started and completed their training during the jrear, and 76 trainees were in training at the end of the year.Round-trip travel expenses to port of entry in the United States for each inter-American trainees was provided at no expense to the United States Government. The expense of this travel was paid by the other governments, aviation industry, or the trainees’ sponsors.The Peruvian Government provided $8,000 for the subsistence and training of four trainees in air traffic control and communications.The Venezuelan Ministry of Communications paid all the expenses for one key employee trainee and four aviation industry trainees. Linea Aeropostal Venezolana (LAV) paid all the expenses for two aviation industry trainees and Linea Aerea Taca de Venezuela paid all the expenses for one key employee trainee.These contributions by other governments, aviation industry, and trainees’ sponsors totaled $78,405.
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Funds for subsistence and training in fiscal 1948 for Cooperation with the American Republics Program, except as mentioned above, were paid through the Interdepartmental Committee for Cultural and Scientific Cooperation of the Department of State.All funds for training of citizens of the Republic of the Philippines, including round-trip transportation to and from port of entry in the United States, were provided from funds appropriated for rehabilitation of the Philippines transferred to the CAA by the Department of State.Audio-Visual Training Aids Division—During the year it directed and supervised the activities of the 10 CAA training film centers and compiled and maintained the necessary statistical records on film utilization; the latter reveal that 15,526 film loans were made for 29,845 showings to an audience totaling 844,660. The number of film loans fespresents an increase of about 170 percent over that for fiscal year 1947; correspondingly, the audience during 1948 shows an increase of 172 percent ; the film center at Washington, D. C., increased its film bookings 142 percent and its film audience 130 percent over that for the previous fiscal period.The Division provided the CAA Civil Aviation Missions at Caracas, Venezuela; Bogota, Colombia; La Paz. Bolivia; Lima, Peru; Santiago, Chile; and the Foreign Field Offices at Mexico City, Rio cle Janeiro, and Shanghai with a total of six 16-millimeter sound motion- picture projectors, nine Illustravox transcription play-back units and film-strip projectors, nine spare-part kits, nine film splicers, 45 prints of 16-millimeter sound motion pictures, and 49 prints of 35-millimeter film strips with accompanying recordings. This material is making it possible for CAA personnel to do a more effective job of educating and indoctrinating foreign personnel in the procedures and practices employed by CAA in operating our system of civil airways.It conducted a program of extensive research to uncover all_ film strips and motion pictures dealing with aviation and related subjects. As a result of this investigation, it compiled a film bibliography of approximately 1,000 titles. In addition to classifying the various films into appropriate subject categories, each film was evaluated to determine the instructional levels at which it might be used effectively. Only films readily available on a sale, rental, or loan basis were included.It previewed and evaluated each of the 77 additional film subjects available on loan from each of the 10 CAA training-film centers. These bring the total number of different film subjects available at each center to 247.. A brief synopsis of each new film was prepared, including running time and other pertinent data, and included in the revised issue of the Catalog of Films Distributed by the Civil Aeronautics Administration.Lists of films for inclusion in the University of Southern California report, High School Outlines in Aviation Education, were evaluated and prepared. Selected films were correlated for each of the following subject areas: aeronautics, agriculture, art, business, chemistry, English, foreign language, geography, health and safety, home economics, industrial arts, mathematics, music, physics, social studies, and vocational guidance.
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All arrangements for the acquisition of some 356 aviation film subjects from the Department of Air Force were initiated and carried through to successful completion. Receipt of a total of over 6,000 prints is expected. To date more than 1,200 prints have been received.The Division provided technical and professional assistance to the Encyclopedia Britannica Films, Inc., on matters relating to their production of an instructional motion picture (16-millimeter, sound) entitled “The Airport.” This film is designed for very young children and will shortly be released for sale.It collaborated with the Shell Oil Co., New York City, m its revision and production of six motion pictures on aerodynamics. This series of films is listed under the general title of “How an Airplane Flies' and will be available on loan to anyone engaged in aviation education from each of the CAA training-film centers.It produced a color film strip titled “100 Years of Fixed Wing Aircraft Development” and prepared sufficient prints for distribution to 

our regional film centers.The Division supervised and directed the production of the lb- millimeter color sound motion picture “Our Town Builds an Airport. This film relates the story of how an average community went about the task of building its own airport with the aid of funds and technical assistance provided under the terms of the Federal Airport Act. This film is proving of tremendous value in familiarizing communities throughout the United States with some of the financial and technical problems of airport planning, design, construction, and oper-
a The Division produced a black-and-white 16-millimeter silent motion picture, “Flight Operations Service,” for the Office of Aviation Safety. This film is utilized in the refresher and indoctrination course established for aeronautical inspectors. , T . ,The script for a color film strip, “Advancing Air Navigation—1 he CAA Program,” which is being produced for the Office of Federal Airways, was prepared. . .Technical and Professional Training Division.—The Division inaugurated a system of training reports whereby all of the training provided for CAA employees is reported monthly to this office. From the information thus received a consolidated annual report was
compiled. „ , . ,At the request of the Office of Aviation Safety, a study was made of the aptitude ratings of the employees of that office. The coefficient of correlation was determined between the aptitude ratings and the corresponding efficiency ratings. A study was also made to determine the average aptitude rating for each service and also each region.The Division coordinated the efforts of the training officers, from the several operating offices, in preparing a standard CAA training certificate form. Previously, each division had its individual training certificate. The result was a standardized CAA training certificate that is used by all operating offices.In cooperation with the American Council on Education, the survey that was made in the years 1944 and 1946, entitled “A Survey of Col- legiate Courses in Aviation and Related Fields,” and conducted by the
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collegiate institutions of the United States, was repeated. I t is estimated that the new survey will be ready for distribution by October 15,1948.At the request of the Office of Aviation Safety, the classes operated at the Aeronautical Center for that Office were inspected and recommendations for improving the training program were made.At the request of the Office of Federal Airways, a course outline for air navigation facilities inspectors covering the instructor training phase of their training program was prepared.Members of the Divisions attended approximately 25 training conferences not specifically mentioned above and provided professional advice concerning the planning of training programs for operational offices.Flight Training Division.—A continuing study has been maintained on flight training throughout the United States. Information and statistics resulting from the study have been assembled and disseminated as requested. In connection with this and other projects, liaison has been maintained with the Army, Air Force, Navy Department, National Guard. Civil Air Patrol, and the Veterans’ Administration. Continued assistance is being furnished to the Veterans’ Administration, Federal and State agencies, colleges, schools, institutions, organizations, and individuals relative to flight and ground instruction, including that conducted under Public Law 346, as amended. The Simulated Instrument Flight Training Laboratory has been expanded to allow the Coast and Geodetic Survey to utilize the facilities. The Coast and Geodetic Survey provided the additional equipment and construction.The Basic Instrument Flight Training Program’s established policy of regular participation by various offices has proved successful. Additional special courses were developed designed for specific personnel. Tours through this model installation were conducted and the program and experiment explained to various groups. One hundred and twenty-one people received specific courses in 9 months of operation. The Weather Bureau has furnished a briefing center, including a series of “3-hour” weather charts, winds-aloft charts, weather-sequency reports, and flight clearances. This center is used in connection with the newly developed maintenance-of-proficiency course. In cooperation with various air lines, CAA regions, and the Coast and Geodetic Survey, specialized charts were prepared such as consolidations of ILS and GCA. Washington National Airport tower operations were trained to utilize the laboratory equipment, and separate arrangements were made so that tower personnel could use the links as communications devices outside of regular hours.Research information was made*available to CAA personnel regarding an audible altimeter developed under a project at the Psycho- Acoustic Laboratory at Harvard University. Information on binaural flying was also made available.Successful negotiations were conducted with the Army and Air Force resulting in a transfer of title for the link trainers presently installed and required by the regions.In the interest of establishing a flight ground-school program acceptable to national aviation organizations, a program was inaugurated
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and conducted with the general advice of this Division. Groups cooperating were : Civil Aeronautics Club, Women Flyers of America, Ninety Niners, Wasps, Weather Bureau, Smithsonian Institution, Aero Club of Washington, Institute of Navigation, Institute of Aeronautical Science, Air Force, Navy Department, and Coast and Geodetic Survey. It is anticipated that a report of this program will serve as a model for similar programs to be conducted throughout the United States.

PERSONAL FLYING DEVELOPMENT
Contracts were completed during the year for installation of the cross-wind landing gear on the Fairchild PT-19, Piper Cub, Ercoupe, Twin Beech AT-7C, Bellanca Cruisair and Douglas DC-3. Demonstrations and indoctrination flights were conducted in all CAA regions and at air shows, including the Cleveland Air Races, the Miami Air Races, the Idlewild International Air Meet and at numerous smaller air shows.A summary report on cross-wind landing gears was issued. ̂  Results of cross-wind landing-gear tests proved very satisfactory. The cross- wind landing gears are in production and are available as alternate equipment on the Piper Cub, the Stinson, and the Cessna airplanes.In the Federal Airport Program emphasis is placed on single strip runways largely because it has been proven that cross-wind landings •can be accomplished safely. This results in a great saving in airport costs and improvement in their location.Four meetings of the Nonscheduled Flying Advisory Committee were held during the year for which agenda were prepared, detailed arrangements made, and minutes issued. As a result the Government has received the most expert aid possible in formulating policies and regulations.A very large number of letters, telegrams, and telephone contacts were handled on personal and nonscheduled flying projects during the year.A new assistant to the Regional Administrator for Personal Flying Development was appointed in region 3 during the fiscal year 1948.

TECHNICAL DEVELOPMENT
Aircraft Development Division.-—Power-plant installation fire tests on the B-29 airplane were completed during the fiscal year. Recommendations resulting from the tests have been made and the final report is nearing completion. In addition, the power-plant installation of the Navy XR60-1 (Lockheed Constitution) was erected in the test chamber and preliminary tests have been initiated.Construction of the laboratory building for conducting jet-engine installation fire tests has been completed. The blower arrangement, part of the jet-test facilities, is being readied for final acceptance tests. A Westinghouse 24C jet engine installed in a Navy FR-4 (Ryan Fireball) was installed in the test chamber and preliminary tests begun.Development of fire-retardant coatings for doped-fabric aircraft surfaces was completed and a final report is being prepared. In addi
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tion, bench-test work was started on study of fuel-ignition characteristics on hot exhaust stacks subjected to air blasts, fire-retardant metal coatings, fire-resistant wire, evaluation of fire-extinguishing agents for use in aircraft power plants, and standard test equipment for evaluation of aircraft fire detectors.Modification and calibration of the facilities for testing aircraft fuel tanks to determine their resistance to rupture under impact conditions which simulate a moderate aircraft crash were completed. A test program was commenced for the purpose of developing improved crasli-resistant types of fuel-tank installations, and to secure data for improved designs.xV new type of gaseous discharge taxiway light was developed. A complete system of these lights is being installed at Areata, Calif., for service testing.Testing of various chemicals and other soil stabilizing agents was continued throughout the year. A  technical development report covering the stabilizing properties of tung oil was completed.Final reports were published covering studies of vibrational loads on pavements and the effect of such loads on the bearing properties of soils.The work of compiling and plotting data on rainfall run-off from airport surfaces is nearing completion.Material was compiled and edited for a report on air-photo patterns of soils of the northwestern United States.Apparatus was designed, fabricated, and assembled for a series of tests to measure the transmission and distribution of loads through granular bases and flexible pavements.Preliminary laboratory work was done for development of a device for measuring subgrade soil moistures and temperatures.Radio Development Division.—Work continued during the year on the development of the VHF omni range to improve its accuracy and reliability. Very substantial progress was made in the over-all accu- raejr of the VHF range. The accuracy finally achieved was plus or minus 2° or better in all directions. Considerable progress was made in initiating a program which resulted in the production of a low- cost, lightweight navigation receiver for use by private flyers.Development work on improved aircraft windshield design from the standpoint of impact resistance was continued and expanded to include effect of hailstone impact, as well as bird collision. Windshield testing was continued for manufacturers to determine compliance with Civil Air Regulations.Development activity was started concerning establishment of minimum standards for visibility from aircraft cockpit windows and windshields, and instrumentation for measurement of visibility angles from the pilot position. Such development is required in order to establish regulations which will insure adequate pilot vision.Airport Development Division.—Administrative control of the Landing Aids Experiment Station at Areata was assumed by Technical Development on April 1, 1948.A full-scale installation of the slope-line approach lights was completed at Areata where they are undergoing numerous flight tests un-
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der actual fog conditions. A similar full-scale installation is in operation at the Indianapolis Municipal Airport. A lighted model of the slope-line approach lights was constructed for demonstration purposes. The Chief, Airport Lighting Section, participated in service tests of approach-light and fog-dispersal units at Areata through activities of the ANC steering committee. Considerable work was accomplished on perspective studies of approach and taxiway lighting
systems. _ _ .A study was made of the lighting and painting of communications facilities and air-traffic-control towers, at the request of the Office of Federal Airways, resulting in detailed recommendations for painting and lighting these facilities.Work continued on the development of the DME and production models were received and tested. Sufficient development work has been conducted to definitely insure its adaptation to the Federal airways.Work continued on the development of a parallel course computer and flight tests conducted during the year indicated that the computer may be regarded as a reliable device making it possible to fly to any point, or on parallel airways, in the service range of a VHF omni and DME equipped station.Work continued on the development of surveillance radar and further improvements made it possible to eliminate ground clutter, thus clarifying the presentation of aircraft in flight. Development work continued on the daylight radar screen which will make_ it possible to view aircraft in the control tower during daylight conditions. Development work was conducted to determine the most satisfactory frequencies for surveillance under adverse weather conditions of heavy rain and snow. One thousand megacycles appear to offer definite advantages in this respect.The low-frequency omni range at Nantucket was demolished by a hurricane during November 1917. The station has been completely rebuilt and is now ready for preliminary operational tests.

RESEARCH DIVISION
Economic research.—Three major projects were worked on by the Research Division during the fiscal year 1948.The first project was an analysis and final report of the study on aircraft use in 1946. The work consisted of analyzing all of the data, from which a preliminary and a final report resulted. _ In addition a Statistical evaluation was made of the data and a technical appendix issued.The second study was the major project for the year and was a survey of aircraft use in 1947. The project consisted of selecting a sample of roughly 15,000 aircraft and mailing out questionnaires to obtain the amount and type of flying for these aircraft for the year 1947. A final report along with a technical analysis of the accuracy of the results is being prepared.The third project was an analysis of the economic aspects of airport traffic-control towers. The study was an outgrowth of a request
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by the Appropriations Committee of the House of Representatives to stive it a background on various aspects of traffic-control problems. The study traced briefly the history of the origin of the control tower, analyzed its functions and summarized the cost factors of the various aspects and operations of the towers. I t also described the operations and users of the airport control tower and set forth methods of reimbursing the Government for use of the towers by the various types of users.These projects were cooperative efforts of the Research Division and the Office of Aviation Information.Physiological and 'psychological research.—An extensive investigation of visual acuity with relation to learning to fly was completed in 1948 and a report made to CAA by the contractors, the National Research Council. This report was the first successful attempt in the history of aviation psychology or medicine to measure validity of certain visual requirements of the official CAA medical examinations for pilots. The results have been made available to all interested organizations, including the Aero-Medical Association and have been published in the Journal of Aviation Medicine, the official organ of the Aero-Medical Association.The final report on the study previously made on the origin of serious and fatal accidents during 1939 and i940 was completed and distributed in 1948. This study furnishes basic evidence on the origin of accidents and led to a series of studies on the ability of pilots to detect the_ approach of a sTall during flight. The study revealed that the majority of accidents originate from inability to recognize and recover from the stall and that this ability is not related to physical qualifications as measured by the medical examination.A special study on the relation between physical deficiencies and flight performance was made. The subjects were 48 pilots who were refused flight certificates by the CAA medical officers but who appealed to the CAB for such certification. This group was composed of persons with gross “deficiencies” such as loss of a limb, absence of sight in one eye, and gross respiratory deficiencies. An intensive study of the flight history of this group was made and compared with a control group.No differences in accident records of the two groups were found. This study was reported to the Aero-Medical Association at its annual meeting and the data published in the official journal of the Association in 1948.The original study of the stall recognition was completed and the final report issued during the year. The results showed conclusively that the mechanical stall-warning device used in the experiment was far more accurate in reporting to the pilot the approach of a stall than clues he received from his experience and training habits.An extensive study was conducted at Ohio State TJniversitv to determine to what extent students could be taught to recognize the stall in all convenional flight maneuvers. The results showed that while students could learn much more by the methods used in the experiment than by the conventional methods, the expense was greatly beyond the cost of installing a stall warning device.
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At Ohio State University a study was made to determine the role played by the special senses of vision, hearing and deep muscle sense in stall recognition.A study was begun in 1948 to investigate the clues employed by the most expert pilots in detecting the approach of the stall. The report will be distributed in 1949.A study of the consistency of stall recognition showed that there was none. A pilot may be able to recognize a stall in one maneuver and not recognize t in any other maneuver. The report will be distributed 

in 1949. " . .A project begun in 1948 aimed at developing a standardized night check for prospective air-line pilots is still in progress. In this project the Research Unit has had the intensive cooperation of various units in the Office of Aviation Safety. The researchers have also had the cooperation of the Airline Pilots Association, the Air Transport Association, and particularly the American Airlines School at Ardmore. This study is a continuation of more inclusive projects designed to improve the selection of prospective air-line pilots.At the request of the Office of Federal Airways, an extensive investigation was begun during the year on the problem of fatigue among its traffic-control and communication workers. This project has several ramifications in areas of immediate practical interest only indirectly related to fatigue. The work will continue to completion in 1949.The flight histories of approximately 3,000 pilots were studied to determine how much pilots actually fly. These data will be useful in objectifying accident data. The Aviation Committee of the Actuarial Society of America at its own request is evaluating the report and will submit its findings to the CAA.At the request of the chairman of one of the research committees of the Areata project, an investigation of psychological problems involved in use of the lighting systems, has been made under the direction of the Research Division and. a laboratory project has been planned. The exploratory investigations took considerable time and effort during 1948 and the project will be carried out during 1949.A project was begun on the evaluation of systems of instrument information presentation for the new omni-directional radio instruments. The results of the preliminary investigation have been submitted to interested units of the CAA. _ _An intensive laboratory project on the problem of omni-directional instrument information presentation has been completed. The findings will be available during the first quarter of the 1949 fiscal year.The CAA and the Department of the Navy continued to support, jointly, a crash injury project. This investigation has revealed valuable information on the relation between strength of seat belts and safety in crashes. I t  has pointed to changes in design of instrument panels expected to decrease head injuries in crashes.The project is being continued during 1949 as a cooperative effort of the CAA and the Department of the Navy._An examination of the literature bearing on the reliability and validity of the Schneider Index and the Dolman depth perception measures used in physical examination for civilian pilots was made. No evidence of either reliability or validity was found.



A handbook for flight instructors was prepared in 1948 which contained 41 pages of descriptive writing and cartoon type illustrations of special methods found by instructors to be useful in practical flight instruction situations. The booklet was edited and reproduced by the Office of Aviation Information.
WASHINGTON NATIONAL AIRPORT

Activity at the Washington National Airport continued at a high level during the fiscal year 1948. Scheduled air-line passengers reached a total of 1,151,453, while aircraft movements totaled 153,152 landings and take-offs.Five new hangars were constructed during the year and will be placed into operation in fiscal year 1949. This now makes available for civilian use a total of 11 hangars with approximately 750,000 square feet of space. In addition the newly paved outside aircraft parking areas increase the capacity of the airport to accommodate both scheduled and itinerant aircraft.New concessions added during the year are an observation stand where a visitor may, for a nominal entrance fee, sit in comfort and watch the interesting action at the airport; electrically operated insurance policy vending machines; a book and philatelic store, and a jewelry store. An automotive gasoline service station was also added during the year which is open 24 hours a day for service and storage. All of these concessions have proved to be popular needed services for passengers and other airport users.Operating costs naturally have increased due, not only to price rises, but also to the heavy usage of the physical structures, aging of the buildings, and the additional facilities that have been placed in operation. While the airport operates as a model for the Nation, the cost of operation is seriously considered and the airport is operated as a business activity with the objective of deriving revenue in excess of cost of operation.
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United States Coast and 
Geodetic Survey

GENERAL STATEMENT
During the past year the Bureau was faced with the need for accelerating its normal coastal surveys to overcome the backlog \\ 11c accumulated during the war period, when concentration on military needs resulted in a neglect of many areas of commercial importance. Difficulties are foreseen in early accomplishment of the desired surveys because of the increasing cost of operating floating equipment

and isolated field units. , ,During the year comprehensive survey work was begun north ot the Alaska Peninsula; in Bristol Bay and in the Arctic Ocean near the Canadian border. Except for a few isolated surveys, this area was untouched heretofore because of the difficulties of terrain and the hazards of weather. Ice conditions and low temperatures introduced many new problems for our survey parties. I t is a pioneering undertaking which will entail many hardships and a number ot years of slow progress. Very little is known of the depths ot water, the character of the sea bottom, or the behavior of tides and currents of Bering Sea and Arctic coastal waters. Information on conditions in this area is important for commercial development, for fisheries, and 
for the national defense.Another important project begun during the year was the systematic search for and location of wrecks that occurred during the war along the Atlantic coast. These wrecks are not always hazards to surface navigation but are dangerous to fishing nets and to submarines.Interest in flood-control work and in other large-scale projects for development of water uses brought an increased demand for geodetic surveys in order that comprehensive plans might be properly coordinated upon basic engineering data. Requests for such work were over three times the amount that could be accomplished with existing facilities, and it became necessary to establish priorities to accomplish the most urgent projects first.

D issemination or T echnical I nformation
An important part of the Bureau’s work is the dissemination of its technical information. While our nautical and aeronautical charts are well known to mariners and aviators, much of our other data is
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either unknown to the average engineer and surveyor, or its usefulness is not fully understood. It is in the interest of the public that maximum use be made of these data which are meticulously collected, analyzed, and compiled. To this end we are gradually developing a program of broadening our technical service in order to accomplish a better understanding, a more effective distribution, and a greater utilization of the products of our activities.A closer liaison has been established with governmental and private agencies through representation on scientific and technical boards, panels, and commissions, and through active participation by Bureau personnel in the activities of national and international bodies dealing with surveying and mapping activities or related fields. These contacts make it possible to note trends and developments in our fields of interest.

.As part of the over-all program, a provisional Handbook of Technical Services for the State of New Jersey has been published. This describes and illustrates the kind of data and services which are available to engineers, surveyors, and the chart and map-using public. Another means for the dissemination of Bureau information to the public has been through specially prepared exhibits of the operations, equipment, and products of the Bureau. These have been displayed in various parts of the country in connection with national meetings and conventions of technical organizations. We have continued to furnish news releases to the daily press and to technical magazines, announcing survey projects, new and revised charts, issued, and new publications. Papers were prepared on the work and progress of the survey for magazines, newspapers, encyclopedias, and yearbooks, and for presentation before scientific'and engineering societies.This broadened program of service to the public has resulted in a noticeable increase in requests for geodetic and other data._We have for some time recognized the urgent need for keeping our widely scattered operating units and field offices abreast of new developments in methods and techniques. To meet this need, we published during the year the first issue of the Journal of the Coast and Geodetic Survey. The Journal will provide a forum for the presentation and discussion of new methods in the field and office. I t will be published as material accumulates and at such intervals as to be of maximum use to our personnel.
T echnical I mprovements and D evelopments

Development work in various activities during the year has resulted in marked improvements in instruments and techniques.Progress in the field of electronics has proceeded at a gradual rate. The Coast and Geodetic Survey electronic position indicator for locating hydrographic soundings at distances beyond 100 miles from shore has been tested under service conditions. Modifications and improvements were incorporated in a second model, which was nearly completed at the end of the year. The Bureau is the only agency developing this type of equipment. Since it is being done in conjunction with our other activities, progress in its development has been limited.
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Improvements were made in the Bureau’s nine-lens aerial camera and its associated stereoscopic plotting equipment. A photogram- metric test area has been established which will allow accurate adjustment and calibration of the camera and thereby give greater accuracy to the compilation of topographic maps from aerial photographs.Progress was made towards the development of a general warning system for seismic sea waves. A local sea wave detector, which utilizes the arrival of the first part of the seismic sea wave for alerting the area, was developed and placed in operation at Honolulu. I t  is intended to install similar detectors at naval bases in the Aleutian Islands and at Midway, and at other locations in the Pacific through cooperation with the Civil Aeronautics Administration and the territorial surveyor.A new series of aeronautical charts was introduced for use with high frequency instrument landing system equipment. These charts give, in both plan and perspective, all information necessary for safe landing at airports. Forty charts were published during the year and additional charts are being completed as installations are commissioned.An important scientific study is being conducted in the Bureau to determine the feasibility of using gravity anomalies for ascertaining the deflection of the vertical. This method, if successful, will permit correcting astronomical observations to conform to a standard datum.We have experimented with high-speed calculating machines for the processing of field data and found punched-card methods applicable to our specialized activities. In consequence, a group of specialized equipment is being installed. The innovation will save many man-hours and will relieve personnel of much of the nerve-taxing computing that is characteristic of a good deal of our work.Other improvements in methods and equipment include: An electronically operated torsion pendulum analyser to facilitate the determination of dynamic forces in buildings due to destructive ground motions; a photographic method for producing precise level rods which materially reduces the time required to graduate a rod; and the further application of plastics in our lithographic and cartographic work, with a corresponding elimination of certain reproduction steps.

Cooperation W ith  Other A gencies
Because of its specialized activities and its technically trained personnel, the Bureau is consulted and actively cooperates on a wide variety of problems dealing with surveying and mapping and related fields. Information was furnished to various government and private organizations on our methods and techniques. Priorities were established for field work to correlate with mapping and construction programs of other agencies. Principal among these were the geodetic control surveys accomplished in the Missouri River Valley, at the request of the Corps of Engineers, Bureau of Reclamation, and Geological Survey.
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A noteworthy cooperative undertaking was the establishment of urban control in the city of Cincinnati and environs. There is a growing appreciation of the value of precise surveys in providing a permanent base for the tie-in and coordination of local surveys.The Bureau was consulted by the Department of Justice on technical matters growing out of the California submerged lands case. Assistance was given the Department in the preparation of supplementary briefs. A study of original data was made and maps prepared showing changes in shore line for the entire California coast since the earliest surveys.Technical advice in geomagnetic operations and processes was given representatives from Federal agencies and from China, the Philippines, Argentina, and Turkey. Conferences on a wide variety of seismological problems were held with emissaries from India, China,. Iceland, Ecuador, Peru, and Venezuela. Magnetic and seismologie instruments were furnished for expeditions to remote areas under cooperative arrangements which secure records and observations for analysis by the Bureau.In cooperation with the Department of National Defense and the National Geographic Society observations were made in the Aleutians in connection with the annular eclipse of May 8,1948. From the data obtained from this and other eclipse expeditions in Asia, along the path of totality, it is hoped that information can be adduced for checking the dimensions of the earth and for coordinating world networks of triangulation.Participation was continued in the Philippine Rehabilitation Program, authorized by the Seventy-ninth Congress. Under this program three officers and three civilians were assigned to the Manila office to assist in field operations and training selected groups of Filipinos. Two groups received training in the United Stales in survey methods. The first of these returned to Manila to man and operate survey ships and shore units. The program will continue until June 30, 1950.

E ffect of Recent L egislation on Operations of B ureau
Several legislative acts were passed by the Congress during the past year that will have important bearings on future operations of the Bureau. One of these is the act defining the functions of the Bureau.No comprehensive legislation had ever been enacted which fully defined the scope of the Bureau’s activities. Since its inception the Bureau has operated on authorizations contained in appropriation acts based generally on the very brief statement included in the original resolution passed by Congress in 1807 authorizing “a survey to be taken of the coasts of the United States, in which shall be designated the islands and shoals * * * ”The need for new legislation had been recognized for some time and a proposed bill was. prepared in 1945. After careful consideration by the Bureau of the Budget of the functions of other mapping agencies the authorizing language was agreed on. On August 6, 1947,. the President approved the act entitled “An act to define the functions and duties of the Coast and Geodetic Survey, and for other purposes.” *
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The new act authorizes the Bureau to perform the activities necessary to provide charts and related information for the safe navigation of marine and air commerce and_ to provide basic data for engineering and scientific purposes and for other commercial and industrial needs. Authorization is made for the dissemination of the products resulting from the compilation, analyses, and processing of the field data. The Bureau is made the central depository of the United States Government for geomagnetic data. Finally, the act authorizes the appropriation of funds required to carry out the activities enumerated.Legislation was enacted to bring the promotion and retirement system for commissioned officers more nearly in line with that of the other commissioned services. The new legislation provides a means of advancing outstanding officers and retarding or separating those officers who do not meet the necessary standards. Its salutary effect on the morale and efficiency of the service is already apparent.In connection with the Mississippi River Basin, Congress provided legislative authority for a flood-control program and for the integration of plans for water uses for all purposes in this vast region comprising nearly half the country in area and population. As a result of this authorization the President recommended a 10-year integrated program. Plans were made in the Bureau for the necessary geodetic control surveys, and conferences were held with the Corps of Engineers respecting priorities for survey projects in the various river valleys. A plan was prepared to conform with this part of the program in 1919 and following years.

Needs of the B ureau
There are many undeveloped areas in the United States and in Alaska for which basic surveys have not been made. Such surveys are prerequisites to many commercial and industrial undertakings. I t is in the national interest that the surveys in these areas be advanced. An accelerated program would serve our military needs in any future emergency. The minimum requirement for carrying out this program will be a recognition of the continual rise in cost of survey operations in regions where extreme conditions of weather and terrain increase the difficulties of transportation and supply.The flight-checking of aeronautical charts should be resumed. This is an important phase in the preparation of aeronautical charts. Safer air navigation is assured as a result of these checks. Constant flightchecking should be maintained and each fifth edition of a chart should be inspected before issue.A close liaison must be maintained, through the Department, with the National Security Council, and with the National Military Establishment. Existing legislation provides for transfer of personnel, ships, and equipment to the latter under a national emergency. The Coast and Geodetic Survey is a compact organization whose technical services can be made readily available for defense needs. Our survey expeditions are pioneering in character and are equipped for immediate service in outpost areas.Our service to the public will be improved by the extent to which these needs are met.
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FU N C T IO N S  O F T H E  B U R E A U

The Coast and Geodetic Survey, which in the beginning was known as the Coast Survey, was first organized in 1807 to survey and chart the then existing coastal waters of the United States, in the interest of promoting commerce between the various States and with foreign countries. The need to obtain precise instruments and the War of 1812 caused postponement of actual field work until 1816, when surveys were begun in the vicinity of New York.As the Nation grew the work of the Bureau was extended to the Pacific and Gulf coasts. In 1871 Congress authorized a geodetic connection to be made between the Atlantic and Pacific coasts and charged the Bureau with the duty of providing the States with geographic positions and bench marks for the control of their topographic and geologic surveys. Since that date the Bureau has been actively engaged in extending triangulation and precise levels in the interior of the country for the purpose of establishing a Federal framework on which all land surveys and engineering undertakings could be based, as well as continuing the same work along our coasts for charting the water areas.These two operations are parts of an integrated activity. Our coastal triangulation, to which hydrographic surveys (including photogrammetry, and tidal and magnetic measurements) are tied, is a basic part of the continental network. Similarly, the datum of mean sea level, determined from observations along the coast forms the fundamental datum for all bench marks in the interior.Another main function of the Bureau is the preparation and publication of aeronautical charts for our civil airways. This work was first assigned to the Secretary of Commerce under the Air Commerce Act of 1926, and was delegated to the Coast and Geodetic Survey because of its similiaritv to nautical charting. In 1947, the Bureau was charged by legislation with the responsibility for this activity.Earthquake investigation is another comparatively recent activity of the Bureau, having been transferred from the Weather Bureau in 1925. The program includes the mapping of earthquake areas and the evaluation of earthquake risk through the operation of seismographs and the systematic collection of earthquake information from cooperative private agencies.The importance of the over-all program of the Bureau has become increasingly evident from the benefits that have accrued to commerce and industry, to science, engineering, and the national defense. Some of the more specific of these have been the decrease in shipwrecks and lower insurance rates that invariably follow the completion of comprehensive coastal surve}7s. Several of the activities of the Bureau on land, sea, and in the air furnish basic data not available from any other source.
P roducts of the B ureau

A considerable variety of essential services for the advancement of marine, aviation, commercial, and industrial interests of the country
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are provided in the products of the Bureau. Charts and maps and some processed publications are produced in our printing plant. Other publications are printed at the Government Printing Office. Available to the public are:N autical Charts and Coast P ilots for use by the Navy, Merchant Marine, fishing industry, and the small pleasure-boat owner.

A eronautical Charts for use by the armed services, commercial air carriers, and private pilots.P lanimetric Maps o f coastal areas for use in charting and for 
planning engineering and other construction.Geodetic Control D ata (triangulation, leveling, and gravity) for use by Federal, State, and local mapping and engineering agencies, by private surveyors and engineers, and by scientific investigators.

T ide and Current P ublications (Tide and Current Tables, Tidal Current Charts, and special tide and current surveys) for use in navigation, coastal construction, water-front litigation, and scientific investigations.Geomagnetic P ublications for use by Federal m apping and charting agencies, by local surveyors in boundary surveys, and by geo
physical prospectors in search for oil and other minerals.

E arthquake R eports for use by construction engineers in the design of earthquake-resisting structures, by geologists and insurance statisticians in earthquake areas, and by scientists in the study of earthquake phenomena.
C H A R T IN G  O U R  C O A ST A L  W A T E R S

The nautical chart is one of the major products of the Bureau’s activities. Designed to facilitate water-borne commerce, the nautical chart has changed with new developments in navigation. Only a comparatively few charts were necessary in the early days of the Bureau to cover our limited coast line. Today some 900 charts are published for the waters of the United States and possessions to meet the various needs of the navigator. These range from large-scale harbor charts, used for piloting and close inshore navigation, to small-scale sailing charts for navigation offshore.Nautical charts are compiled from the basic field surveys of the Bureau, supplemented by data from other organizations, especially data relating to channel and harbor improvements and changes in aids to navigation. They depict graphically such details as the nature and form of our seacoasts, character of the sea bottom, location of channels, aids to navigation, and position of reefs, shoals, and other dangers. This is information that the mariner needs in order to bring his ship safely into port. Charts must be revised frequently to give nn accurate picture of existing conditions. Constant changes are taking place along our coasts due to the forces of nature and the works of man. Ocean waves and currents are moving sand and mud from one place to another and shifting channels and sand bars. Millions of dollars are being spent annually on harbor improvements and port facilities.
8 1 2 1 5 1 -4 8 - - l i
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To show such changes on the charts, it is necessary to print new editions at frequent intervals. In some of our seaports, changes are so numerous that the charts must be revised and printed as often as four times a year. The problem of nautical charting is therefore a never-ending process. Our service to commerce will be measured by the degree to which we can keep our charts current.

C H A R T IN G  O U R  A IR W A Y S
Government responsibility for charting our coastal waters was recognized in the organic act creating the Coast Survey. Similar responsibility for charting our airways was affirmed in the passage of the Air Commerce Act of 1926. Because of the basic similarity between marine and air charting, the Bureau was assigned the task of preparing and publishing aeronautical charts.Aeronautical charts are compiled from the basic survey, data of the Bureau, supplemented by the best topographic data from more than 50 miscellaneous sources. Emphasis is given to features of aeronautical importance, so that the chart can be read easily by the pilot in a rapidly moving airplane. Airports, beacon lights, radio-range stations, and other aeronautical data are overprinted in color, usually magenta.When funds are available, charts are flight-checked, before final publication, by an experienced observer and details on the chart compared with actual ground feature. The flight-check not only insures the incorporation in the chart of latest changes, but it also gives the compiler the airman’s view of what should be emphasized on the chart.Once an aeronautical chart is published there arises the problem of maintenance. A constant flow of information must go out to aviators regarding changes in culture, in aids to navigation, and in other vital aeronautical data affecting our airways and airports. In some of the chart series it is necessary to maintain a weekly revision schedule. Public safety requires the use of up-to-date and reliable charts.The present program of the Bureau includes the publication of several series of charts to meet the different needs of air navigation. A total of 822 charts has been published to date for the United States and possessions. These range from large-scale charts for use in approach and landing operations at airports to small-scale charts for use in navigating high-speed transports, and include complete representation of radio facilities. The base charts, prepared by the Bureau, are used by State aeronautical commissions for their regulations in promoting safe navigation within their borders.

CHART PRODUCTION AND DISTRIBUTION
During the fiscal year 1948, only limited progress was made by the Bureau in reducing the heavy backlog of revision data for its nautical and aeronautical charts. Because of the large accumulations of data
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during tlie war years, it has been necessary to institute a program of reconstruction and extensive revision of all charts. Concerted efforts were made to improve the quality of existing charts, but only the most vital information could be applied to them. There are increasing demands for new charts and for new types of charts, particularly aeronautical charts.Sales of nautical and aeronautical charts to the public are handled from the Washington office and through field offices and authorized agents located in major cities in the United States, Alaska, Hawaii, and the Philippines. Regional chart distribution centers, for supplying bulk orders to the agents in their areas, are maintained at New York, Baltimore, and Kansas City. The establishment of these centers has resulted in more efficient service to the public, and in relieving the overburdened facilities of the Washington office.Mailing lists for the automatic distribution of informational pamphlets, listing the dates of latest prints for each series of aeronautical charts, have been maintained for chart agents and for others desiring these bulletins. This is an important step in encouraging the use of the latest charts, thereby promoting greater safety in aviation. Instrument approach and landing charts and radio facility charts are sold on a subscription basis.The annual output of navigation charts and related publications for the past 4 years is given in the following table:

C h a r t s  a n d  r e l a t e d  p u b l i c a t i o n s  i s s u e d

Type of chart or publication 1945 1946 1947 1948
4,330, 547 16,899, 049 1,225,639 7, 988, 426 4,885, 703 15,993

1,178,346 6, 581,130 6, 533, 924
Aeronautical charts...... .......................... 9, 097,817 2, 705, 446Airport and radio facility charts................. 13,884 98,016 40,933Tide Tables...................................... 80,014 37,856

17,171 43, 481 39,051Current Tables............................................ 45, 778

The distribution of nautical and aeronautical charts during the year was as follows:
Distribution of nautical and aeronautical charts in 1948

NAUTICALFree issue: PercentNavy Department-----------------------------------  543, 075 46. 1Coast Guard.____ ____________ __________  6,812 . 6War Department________________________  24’ 531 2. 1Coast and Geodetic Survey_______________  14,’ 922 1. 3Other departments____ __________________  4,280 ’ 3
593, 620 50. 4433, 486 36. 8151, 240 12. 8 1

Sales______Condemned
1, 178, 346 100. 0 1, 178, 346
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Distribution of nautical and aeronautical charts in 1948—Continued

UNITED STATES AERONAUTICALFree issue: PercentWar Department________________________ 2, 416, 817 41. 7Navy Department_______________________  784, 035 13. 5Civil Aeronautics________________________  35, 090 . 6Coast and Geodetic Survey_______________  62, 818 1. 1Other departments_______________________ 11, 148 . 2
3, 309, 908 57. 1Sales________________________________________  1, 455, 712 25. 1Condemned__________________________________ 1, 032, 107 17. 8
5, 797, 727 100. 0 5, 797, 727

Total issue—

Total issue— 
Total

UNITED STATES AIRPORT AND RADIO FACILITY

SPECIAL AND FOREIGN AERONAUTICAL
6, 533, 924

783, 403 
14, 293, 400

N autical Charts
A total of 897 nautical charts were on issue at the end of the year. To produce the 1,178.346 copies distributed. 602 printings were necessary, as follows: 16 new charts, 62 new editions, 500 new prints, and 

24 reprints.A new system has been inaugurated whereby charts on which many or critical corrections must be made by the purchaser are withdrawn from sale when new prints are issued. This prevents the issue of charts which might result in hazardous use.Approximately 8,000,000 hand corrections were necessary to correct the nautical charts to date of issue. Dangers requiring hand corrections were reported to the Coast Guard and the Hydrographic Office for publication in the Weekly Notice to Mariners. Facilities for hand-correcting nautical charts in stock at the district offices have been expanded, and charts are now hand-corrected at Boston, New York. Baltimore, Norfolk. Los Angeles, San Francisco, and Seattle.The project of charting the Gulf Intracoastal Waterway, begun toward the end of 1946. is being expedited. There is an increasing demand for charts of this waterway. The volume of traffic in the completed portion of the waterway has reached a total many times that in the Atlantic waterway. The completed project, extending 1.076 miles from Carrabelle. Fla., to the Mexican border, will require 33 large-scale charts similar in design to the Atlantic Intracoastal Waterway charts. Eleven of these charts have been published to date, covering the waterway fi;om Carrabelle, Fa., to Biloxi, Miss., and four others are in various stages of completion.Three new charts in the Arctice Ocean area, based on recent hydro- graphic and topographic surveys made by the Bureau, were compiled and published.The new chart for use with the Loran system of navigation, developed last year, has been published. The Bureau has received a
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number of favorable comments from those who have used it, and it is believed the problem of combining Loran curves of position with the conventional nautical chart has been solved. Two charts of this type now cover the entire Atlantic coast at a small scale. I t is planned to extend the program by applying Loran curves to larger-scale charts.To eliminate the uncertainty in fish-trap area limits, the Bureau cooperated with the Office of the Chief of Engineers, which will publish and legalize the limits of such areas stated in geographic coordinates. The official designation of these limits will be “as shown on the various Coast and Geodetic Survey charts.”In the field of related nautical chart publications, the Bureau publishes a series of Coast Pilots to supplement the information shown on the charts. Field inspection for the revision of the Atlantic and Gulf Coast Pilots continued throughout the year. Inspection of Atlantic Coast, Section D, Cape Henry to Key West, was completed, and inspection of the Gulf Coast had progressed westward to Galveston.During the year, 29 additional nautical chart agents were appointed and 10 agencies were canceled, bringing the total number at the end of the year to 200. Inspections were made at 118 agencies.

A eronautical Charts
At the end of the fiscal year, 822 aeronautical charts were being maintained by the Bureau. These include 259 standard aeronautical charts, 518 instrument approach and landing charts (including 44 instrument landing system charts), and 45 radio facility charts. In addition to handling the issue of the Department of Commerce aeronautical charts, the Bureau acts as a distributing agency for charts published by the Aeronautical Chart Service of the Department of the Air Force.During the year 1 new sectional chart, 13 local charts, and 1 aircraft position chart were compiled and published. The publication of 3 direction-finding charts of Alaska and 1 planning chart of the United States, formerly published by the Aeronautical Chart Service, has been assumed by the Bureau.Existing work schedules were revised to include the new commitments assumed during the year, and also to conform with the inspection schedules of the Civil Aeronautics Administration in the various regions. I t  is expected that this cooperation will result in the receipt of new information, acquired by the airport inspectors, in time for incorporation on the charts at scheduled printings. Due to the small civil issue of flight charts, this entire series was placed on a yearly printing schedule, rather than the semiannual basis which is still being maintained for the United States sectional and world aeronautical charts.A new series of charts, known as instrument landing system charts, was inaugurated during the year. These charts, size 8 by 10y2 inches, are designed for final instrument approaches using very-high-frequency instrument-landing-system equipment. One side of the chart, the approach side, shows the transition procedure from standard approaches on low-frequency facilities ; the other side, the procedure side,
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presents, in both plan and perspective, details of the glide path, bearings, elevations, and other necessary information. Forty charts were published during the year, and additional charts are being completed as installations are commissioned. These charts do not replace the standard instrument approach and landing charts.New editions of approach and landing charts during the year totaled 672.The series of radio facility charts of the United States has been increased during the year to 45 by the addition of 3 new large-scale charts of congested areas. Improvement in the cartography of these charts is under study. A check list showing the dates of current charts is now furnished bimonthly to assist users in keeping their files current. During the year, 400 new editions were necessary to keep these charts up to date, a large number of which resulted from the changes in identifier designations of radio ranges. Since these changes could not be applied to the standard charts except at the times of scheduled printings, the prompt issue of radio facility charts carrying this information kept the public informed.One flight-check party operated during the last half of the year. Four sectional and two local charts were completed. The airplane used was obtained on loan from the Civil Aeronautics Administration and the cost of personnel, repairs, and maintenance was paid by the Bureau.Ninety-six new authorized agents for aeronautical charts were appointed and 54 were canceled making a total of 406 agents under contract with the Bureau at the end of the fiscal year. Three hundred agencies were inspected and 59 were given an additional inspection. The results of these inspections have been very gratifying because much more satisfactory conditions were found at the time of the second inspections.The standardization of aeronautical charts, both national and international, was furthered through work with the Air Coordinating Committee, which was established by Executive order during the fiscal year 1946. The task of applying international standards to the charts of the Bureau was continued.

S U R V E Y S  O F C O A ST A L  W A T E R S
Coastal surveys include hydrography, topography, and coastal triangulation, and furnish information concerning shore lines, characteristics of the sea bottom, location of channels and shoals, aids to navigation, and much other data required for the production of marine charts and coast pilots.Nearly 90,000 statute miles of tidal shore line, fringed by over a million square miles of coastal waters—covering continental United States, Alaska, the Hawaiian Islands, Guam, Puerto Rico, the Canal Zone, and the Virgin Islands—are under the jurisdiction of the Bureau and must be safeguarded for navigation. Periodic resurveys are required in many of these areas because changes are taking place in our shore lines and in the ocean bottom as a result of natural causes and the works of man. Many of the other areas, though unchangeable, require resurvevs because the present charts lack the detail which the
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modern navigator needs for use with improved navigational devices. The problem of surveying our coastal waters is thus a continuing one.During the period of hostilities our normal program of surveying these areas had to give way to the survey of strategically important areas. Since the war this program has been resumed and surveys have been carried into areas of importance to commercial shipping and into undeveloped regions containing oil, fishing, and mining resources.During the year 19 survey ships and 3 shore-based parties were engaged on coastal surveys along the Atlantic, Gulf, and Pacific coasts of the United States, and in Alaska. One ship was engaged on hydro- graphic surveys in the Philippine Islands under the Philippine Rehabilitation Program. A summary of the surveys accomplished is given in the following table :

Statistical summary of coastal surveys
Hydrography Topography Triangulation

Soundinglines Area Wiredrag Area Shoreline Area Lengthofschemes Area
Geographicpositions

M iles  5,568 229 2, 898 9,840 3,387
3,176 38, 722 1,321

Squarem iles8385106 19, 070 108
126 35, 563 18

M iles Squarem iles M iles Squarem iles M ile s Squarem iles N um ber
Massachusetts to Cape Charles. 39143 2435 2322635

10715058

6 1 2 9
5 560

1011,50946

18
4036826

21
6554487

Lake Pend Oreille, Idaho, and Lake Franklin D. Roosevelt, 58
36

65,141 55,834 182 59 401 105 453 1, 718 731

Along the Atlantic and Gulf coasts, the survey vessels Lydonia, Gowie, Gilbert, Hilgard, Wainwright, Sosbee, Parker, Bowen, Stirni, and Hydrographer accomplished hydrographic wire-drag, current, or coast pilot surveys.The Lydonia conducted Shoran-controlled hydrography off the coasts of Maine, New Hampshire, and Massachusetts until the close of the 1947 field season. On November 17, 1947, after 30 years of service in the Government, including two world wars, the vessel was decommissioned, because of old age and obsolete power machinery, and transferred to the United States Maritime Commission for disposal.The Gowie was engaged on hydrographic surveys in the James River and Chesapeake Bay areas.The Gilbert made hydrographic surveys along the coast of Maine and later began surveys in the vicinity of Point Judith, R. I.The Hilgard and 'Wainwright completed current observations in Delaware River and Bay. At the request of the Coast Guard, a special wire-drag examination was made of Baltimore Harbor to locate a missing Coast Guard plane. A wire-drag investigation was made in the vicinity of Old Field Point, Long Island, and a measured-mile
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speed course eastward of Old Field Point was established. Both vessels continued hydrographic surveys in Boston Harbor.The Sosbee completed coast pilot inspection along the Atlantic coast from Ocracoke Inlet, N. C., through the Intracoastal Waterway to Florida, and along the Gulf coast from Key West to Galveston.The Parker, Bowen, and Stirni continued wire-drag surveys off the entrance to Chesapeake Bay to seai’ch for, locate, and determine the least depths over numerous wrecks.The Hydrographer made hydrographic surveys in the Gulf of Mex- ica, using the specially designed electronic position indicator. The hydrographic work was controlled from stations established on Santa Rosa Island and at Carrabelle, Fla. Horizontal control was carried for a distance of 225 nautical miles from shore. At the request of the Corps of Engineers, a 3-kilometer first-order base line was measured in the vicinity of Fort Walton, Fla.On the Pacific coast and in Alaska the survey ships Explorer, Pioneer, Surveyor, Pathfinder, Derickson, Patton, Lester Jones, Hodgson, and Bowie were engaged on hydrography, topography, tiaugulation, or current surveys.The Explorer and Pioneer operated in the Aleutian Islands, along the coast of Kiska and Little Kiska Islands, and performed Shoran- controlled hydrography, topography, and triangulation. The ship Explorer, on its passage to the westward, made a partial hydrographic development of Hodgkins Seamount, about 125 miles southwest of Dixon Entrance, and found a least depth of 37 fathoms in general depths of 1,800 fathoms. At the close of the Alaska work, the ships ran two deep-sea sounding lines across the Gulf of Alaska from the vicinity of Adak, Alaska—one line terminating at San Francisco, and the other in the vicinity of St. George Reef, Calif., from where it was carried to the Strait of Juan de Fuca.The Surveyor continued hydrographic surveys along the Alaska Peninsula in the entrance to Shelikof Strait, including Puale Bay and Dry Bay, until the close of the field season in October 1947. The vessel returned to Seattle and was placed on an inactive status, with reduced complement, because of insufficient operating funds.The Pathfinder performed combined operations in Bristol and Kvichak Bays. At the close of the season a deep-sea sounding line was run from Unimak Pass to Seattle. An uncharted seamount was crossed on this line, about 800 miles northwest of Seattle, in latitude 51° N., longitude 143° W.. and a least depth of 460 fathoms found in surrounding depths of about 2,000 fathoms.The Derickson made triangulation and hydrographic surveys along the northern part of Prince William Sound.The Patton was engaged on combined operations from Sitka Sound to Salisbury Sound. A scheme of triangulation was begun north of Sitka, through Olga and Neva Straits.The Lester Jones made an air photographic inspection along the Alaska Peninsula, in the vicinity of Stepovak Bay. A hydrographic survey was made in Cook Inlet, between Fire Island and Cape Mackenzie. The vessel also furnished water transportation to a geodetic party in Cook Inlet and a triangulation party on the Walrus Islands in Bristol Bay.
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The Iiodgson was engaged on hydrographic surveys in the Columbia and Willamette Rivers. A special hydrographic survey was made of Portland Harbor. A measured-mile course in the vicinity of Portland was established, at the request of the Power Squadron and Yacht Club.The Bowie continued combined operations in San Francisco Bay. At the request of the Navy Department a special inshore hydrographic survey was made of Treasure and Yerba Buena Islands.The Arctic shore party, engaged on reconnaissance and control surveys along the Arctic coast of Alaska, progressed to the vicinity of Icy Cape and accomplished surveys in the Barter Island area.Hydrographic surveys were continued in Pend Oreille Lake, Idaho.At the request of the Bureau of Reclamation, a shore party began a basic hydrographic survey of Lake Franklin D. Roosevelt, from Coulee Dam upstream to the international boundary.A shore party extended the aircraft speed-trial course at Muroc Air Base, Calif., 500 meters at each end, at the request of the Department of the Air Force.In the Republic of the Philippines, the Manila office of the Bureau, under the direction of the Director of Coast Surveys of the Philippine Islands, continued survey work and training of Filipinos, authorized by the Philippine Rehabilitation Program. Three commissioned officers and three civilian employees continued on duty in the Manila office to assist in field operations, revision of obsolete charts, and training. The ship Tulip was engaged on reconnaissance, triangulation, topography, hydrography, and wire-drag investigations in Manila Harbor. A group of Filipino trainees received instruction and training in electronics and in hydrographic surveying methods in the Washington office and in the field. Funds for carrying out the program, with the exception of the pay of commissioned officers, were transferred from the Department of State.District offices were maintained during the year at the following ports: Boston, New York, Norfolk, New Orleans, Los Angeles, San Francisco, Portland, Oreg., Seattle, and Honolulu. These offices rendered valuable service in supplying information for the correction of charts, in disseminating nautical and engineering data in response to requests from public and official sources, in assisting the field parties of the Bureau in obtaining supplies and personnel, and in planning field work of the parties working in their respective districts.Processing offices were continued at the two principal bases of the field parties, Norfolk and Seattle. These offices process field records, plot hydrographic surveys, and perform other work in connection with the survey records. The operation of these field offices expedite the application of field surveys to the finished nautical charts and permits close cooperation between the field engineer and the office cartographer.

PH O T O G R A M M E T R IC  S U R V E Y S

Photogrammetric surveys are topographic surveys based on aerial photographs. Topographic surveys are undertaken by the Bureau to obtain the necessary land details for use on nautical charts, by means of which the mariner determines his position in the water
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when he is in sight of land. As a byproduct of this work, the basic topographic map coverage of the United States is extended and provides the engineering profession and other private and public organizations with an increased fund of data from which to study and plan many important works with greater efficiency and lower cost. The aerial photographs themselves are also used by the Bureau for the revision of nautical and aeronautical charts, for airport surveys, and for triangulation reconnaissance. The aerial photographs are extremely useful to Government and private agencies for planning in advance of surveys or for close examination of the wealth of information they contain that cannot generally be represented on the maps. By virtue of an agreement made with the Geological Survey, original topographic maps compiled by the Coast and Geodetic Survey are sent to the Geological Survey for publication and distribution.The first use of aerial photographs in the Bureau was in 1922. Their use has continued on an increasing scale to the point where today almost all topographic maps are based on them. While photographs have greatly increased the accuracy and completeness of maps, they have not eliminated the necessity for ground surveying for control and field interpretation, which account for approximately one-half the total cost of a map. The main work phases in map production from aerial photographs are: Aerial photography, laboratory processing of photographs, supplemental ground surveys and field inspection, office compilation, field edit, office review and drafting, and publication.For the most part, aerial photographs have been taken by Bureau personnel operating in cooperation with the United States Coast Guard, which furnishes the airplane and flight crew. Some photography of airports was also accomplished by Bureau personnel operating a Civil Aeronautics Administration plane. The areas photographed during the year were: Parts of the north shore of Long Island Sound and off-lying islands; Pamlico Sound, N. C .; the east coast of Florida in the vicinity of Cape Canaveral; the Louisiana coast in the vicinity of Vermilion Bay and White Lake; Humboldt Bay, Calif.; Coquille River, Coos Bay, and Umpqua River, Oreg.; Columbia River from Bonneville Dam to The Dalles; and in Alaska, Prince William Sound, Bristol Bay, Kamishak Bay, Norton Sound, Kotzebue Sound, Arctic: Ocean from Point Barrow to the Canadian border, and various places in the Aleutian Islands. In addition, photographs were taken of 116 airports for obstruction surveys, and of the photogrammetric test area at McClure, Ohio, for camera calibration studies.

Photogrammetric field surveys were in progress in the following 
areas: Eastern M aine; Connecticut R ive r; Hempstead Bay, Long Is 
land ; Delaware R iv e r; D istrict of Columbia-Virginia boundary line; 
Pamlico Sound-Neuse R iver area, North Carolina; the east coast of 
Florida from Homestead to Cape Canaveral; the G u lf Intracoastal 
Waterway from Houma, La., to Corpus Christi, Tex.; Louisiana coast 
from Houma to Verm ilion B a y ; Humboldt Bay, C a lif.; Columbia R iv 
er, Oreg. and Wash.; Coos Bay and Coquille R iver, Oreg.; Roosevelt 
Lake, Wash.; along the north shore of Bristo l Bay, A laska; and in the 
photogrammetric test area in Ohio.
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Field work preliminary to topographic mapping by stereoscopic instruments was started by ships of the Bureau in the Aleutian Islands in conjunction with hydrographic surveys, at the specific request of the Department of the Army and by mutual agreement with the Geological Survey.Field inspection and identification of control, location of aids to navigation, landmarks, etc.,' were made along the Gulf Intracoastal Waterway, preliminary to photogrammetric compilation. This was made necessary by new construction and relocation of aids to navigation in the waterway. At Roosevelt Lake, the special cooperative project with the Bureau of Reclamation and the Geological Survey continued with the identification of control and field inspection for special hydrographic and topographic surveys for navigation and studies of silting.In connection with the photogrammetric test area at McClure, Ohio, geographic positions and elevations were determined for some 81 stations distributed at critical locations throughout the area and marked with targets that would show on the aerial negative. This will permit accurate comparisons to be made of the photograph and true positions of these stations, and provide a means of accurate adjustment and calibration of the nine-lens camera. Considerable interest has been expressed in this project by various agencies using and testing aerial cameras and lenses, and a number of requests have been received for complete sets of data on positions, descriptions, etc., of the points located.Photogrammetric offices continued in operation at Baltimore, Md., and Tampa, Fla., compiling topographic and planimetric maps of coastal areas in eastern Maine; Delaware Bay and River; the barrier beach and adjacent shores of Pamlico Sound, N. C. ; east coast of Florida ; and the Alaska Peninsula. At Portland, Oreg., a combined field and office party continued operations under the direction of the Supervisor, Midwestern District. Field work and compilation were in progress for Roosevelt Lake, Wash.; Humboldt Bay, Calif.; Coquille River, Coos Bay, and Umpqua River, Oreg. ; Columbia River, Oreg. and Wash. ; and Bristol Bay, Alaska.In the Washington office the compilation, reviewing, and drafting of planimetric and topographic maps prior to publication were continued. Major projects included completion of the series of large-scale planimetric maps for the determination of the District of Columbia- Virginia boundary; delineation of shore-line details along the Delaware River with the stereoplanigraph; contouring in Tidewater Virginia with the Reading Plotter ; compilation of shore-line surveys fo r, the preparation of new nautical charts of the Gulf Intracoastal Waterway from Houma to Morgan City, La. ; and in Alaska, the preparation of maps, mosaics, and reconnaissance surveys of various areas, including the Aleutian Islands, Bristol Bay, Kotzebue Sound, Arctic Ocean, and Mount McKinley.Five airport survey parties operated throughout the United States during the fiscal year and completed surveys at 103 airports. These surveys are used in the production and maintenance of aeronautical instrument approach and landing charts and airport obstruction plans.
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One hundred and ten airport obstruction plans were published during the year, bringing the total published to date to 198. This is part of a program for obstruction plans for some 550 airports requested by the Civil Aeronautics Administration. The plans are used by that agency in administering regulations regarding the allowable pay load of various types of aircraft.Increasing demands for copies of aerial photographs from the general public and other Federal agencies have added materially to the work load and strain on facilities of the air photographic laboratory. At times official requests have been so heavy that outside orders have been quoted on a 8- to 4-month delivery basis.A summary of the photogrammetric mapping of coastal areas for the fiscal year 1948 is given in the following tabulation:



Summary of photogrammetric mapping

Locality Aerialphotography

Photogrammetric field surveys Compilations completed
Planimetrie maps publishedShoreline Interiorarea

Contours(plane-table)
Contours(stereoscopic)

Planimetrie maps and shore-line surveys Topographic maps

Square Square Square Square Square Square Squaremiles M iles m iles milesMaine (Portland to Canadian boundary)................................. 215 215 744 70Long Island Sound.............. ........................... ..... 532 82 36New York (Hempstead Bay, Long Island)......................... 277 170Delaware River................................................. 73 106 95 12 288Virginia (James River)................................North Carolina________ ____________ 2,109 548 704 752 390 18Florida:East coast................. ..................................... . 2, 645 350 562 534 487 14Fort Meyer to Tam pa........................ ................. .Louisiana........ .............................. ...... 3, 309 150 1,090Louisiana and Texas (Intracoastal Waterway)___ _ 510 2, 570 390 12California:San Francisco Bay________________ _Humboldt Bay......................... ....................... 210 32 60Oregon:Willamette River............... ...................... 215Coos Bay, Coquille River........ ...... ................... 413 35 67Columbia River__________________ 360 74 65Washington (Lake Roosevelt)......................... 437 798 565 17Alaska:Aleutian Islands................................ ....................... 1, 050 68 180Alaska Peninsula...................................... . 3, 590 350 350 6Arctic coast........................................... . 11,540 182 604Bristol Bay_______________________ 5, 300 515 2, 560
Total......... .................................................... . 31, 058 3,333 9, 572 1,341 565 1,265 45 1,730 53 982 82
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GEODETIC CONTROL SURVEYS

Geodetic control surveys consist of the determination of precise latitude, longitude, and azimuth for marked points, and the determination of elevations above sea level for bench marks. Geodetic surveys take into account the spheroidal shape of the earth. Horizontal locations are referred to the same, geographic datum so that all points for which determinations are made are correctly related in position with respect to each other. Similarly, bench marks are referred to the datum of mean sea level so that all elevations are correctly related to each other.Geodetic control surveys provide the framework for the mapping and charting program of the United States, and are prerequisites in the planning and construction phases of large-scale engineering projects, such as those for flood control, irrigation, hydroelectric development, navigation, water supply and drainage, and for transmission lines, sewerage systems, highways, railroads, tunnels, canals, airports, and similar projects.The major activity during the past year has been the continuation of horizontal and vertical geodetic control in the Missouri River Valley, requested by the Corps of Engineers, Bureau of Reclamation, and Geological Survey. The Missouri River Valley project includes flood control, irrigation, and water power development works along the Missouri River and its tributaries, which drain an area of 580,000 square miles. The establishment of geodetic control throughout the river valley will permit coordination of the maps and plans required in the preliminary and construction stages of the work. The survey program as planned is of several years’ duration. Monthly meetings of the Missouri Basin Inter-Agency Committee, representing various Federal, State, municipal, and local organizations, are attended by Bureau officers so that the survey operations can be coordinated with the programs of the participating organizations. A priority list for surveys is established by the construction agencies and field work is conducted accordingly.Surveys were continued in connection with a number of other large- scale projects undertaken by the Corps of Engineers and the Bureau of Reclamation. In the Columbia River Valley, triangulation was accomplished in southeastern Washington between Pasco and Wenatchee, and along the Klickitat and Cowlitz Rivers, with a connection between the two arcs. The recent floods in the Columbia River have emphasized the need for adequately controlled maps of the complete Columbia River watershed. Triangulation, with numerous connections to local survey monuments of the Corps of Engineers, was accomplished in Mississippi southwestward of Jackson to Port Gibson, and area leveling was accomplished in Alabama and Georgia, along the Coosa, Black Warrior, and Tombigbee Rivers, as part of river-improvement projects. Triangulation and leveling surveys were conducted in the Trinity River Valley area southeastward of Fort Worth, Tex., for water- and land-development plans. Triangulation was accomplished in the Green River area of Utah in connection with the development of the central Utah project, and westward of Phoenix, Ariz., for the central Arizona project.
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Control surveys for mapping requested by the United States Geological Survey were accomplished as follows: In Indiana, two triangulation parties established stations 8 to 10 miles apart, with supplemental points, located along the main highways, at a spacing of 4 miles. Precise leveling for area coverage was also accomplished with elevations established at 1-mile intervals along highways 5 to 6 miles apart. In North Carolina, triangulation was established between Charlotte and Greensboro, and northwestward of Fayetteville. In northeastern California, triangulation was accomplished in the vicinity of Alturas and Tule Lake.Two releveling projects were undertaken at the request of the United States Geological Survey,. In the vicinity of San Jose, Calif., an area which lowered about 5 feet between 1920 and 1939, repeat leveling was done to ascertain the present elevations and to determine whether substantial movements are still occurring. A releveling program was initiated in the vicinity of Delano, Calif., where there is evidence of settlement.At the request of the Navada State Planning Board and the United States Forest Service, triangulation was accomplished in northeastern Nevada northward from Montello to the Utah-Idaho-Nevada boundary, in the Minidoka National Forest, and northward from Elko to the Idaho boundary.Several points were located in the vicinity of Albuquerque, N. Mex., and near Muroc, Calif., for the Air Forces in connection with speed tests for airplanes. Precise locations and elevations were also determined near Inyokern, Calif., for the Bureau of Ordnance, Department of the Navy.A noteworthy cooperative undertaking, resulting in the accomplishment of precise surveys of value to the Federal, county, and city governments, and to many private concerns and individuals, was the establishment of urban control for Cincinnati, Ohio, and environs, at the request of the city engineer’s office. The Bureau furnished supervisory personnel, instrumental equipment, and portable steel triangulation towers, and the city of Cincinnati furnished other party personnel, office quarters, and operating expenses. Four base lines were measured, 81 triangulation stations located, and 214 bench marks established over 110 miles of leveling. The final computations and adjustments were made in the Washington office.An astronomic party operated in the States of Ohio, Missouri, Washington, Arizona, and Texas and established astronomic latitude, longitude, and azimuth along arcs of triangulation for computational and adjustment purposes.The variation of latitude observatories at Ukiah, Calif., and Gaithersburg, Md., continued in operation throughout the year. These are two of five observatories on the same parallel of latitude (39°08' N.) which take part in an international program of observations to detect the movement of the polar axis. The foreign observatories are at Carloforte, Italy; Kitab, Uzbekistan, U. S. S. I t.; and Mizusawa, Japan. During the year 1,922 star pairs were observed at Ukiah and 1,741 at Gaithersburg.Triangulation was continued in western Alaska along the north shore of Bristol Bay westward from Kvichak Bay. This is an area
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of great economic importance, where king salmon are trapped and large canneries operate during the fishing season. The control surveys furnish the framework for the construction of the charts of the coastal areas, which are of benefit to the large freighters plying this region during the navigable season. They also provide precise locations for the fish traps which are leased by veterans,.Spirit leveling was conducted in western Alaska along the Tok Highway from Mentasta Pass to the Alaskan Highway, completing the loop formed by the Richardson, Tok, and Alaskan Highways-Several special projects were undertaken or continued during the year. In connection with seismological studies, repeat triangulation observations were made over selected stations along the California coast. It is evident from observations made over a period of years since 1885 that horizontal movement is occurring to the westward of the San Andreas fault line in California, amounting to over 10 feet for some localities. Data concerning such movement are of value to seismologists as an indication of the possibility of a definite fracture in the earth’s crust resulting from accumulated strain, causing an earthquake.Geodetic surveys, consisting of a pattern of precisely located horizontal control monuments and bench marks for vertical control, were established in the vicinity of McClure, Ohio. These will be used as a test area for the Bureau’s nine-lens aerial camera to calibrate the adjustment of the mirrors and lenses.A project of significance is the reconstitution and extension of horizontal control in the Hawaiian Islands, in cooperation with the Territorial Survey Office. The program, which will continue for several years, contemplates the reestalishment of monuments, destroyed or uprooted during the war, and the extension of control with closer spacing of monuments to provide a more precise and comprehensive scheme. The Bureau furnishes supervisory personnel, instruments, and truck equipment, and performs the computations and adjustment. The Territorial Government furnishes personnel and pays operating expenses.During the year, the field program of gravity observations, discontinued during the war, was resumed primarily in connection with our studies of the possibility of determining the deflection of the vertical from gravity anomalies. This is a basic study in geophysical science requested by the Department of National Defense, which is bearing the greater part of the expense. Observations are being made with the pendulum gravity instrument and with a gravity meter. The latter is owned by the United States Geological Survey and is operated by personnel from that agency.To increase our coverage of gravity determinations in connection with the above study, a number of oil companies have made available data obtained in their geophysical explorations. This represents a considerable saving to the Government.We are cooperating with the Department of National Defense in the underground explosion tests being made in the vicinity of Tooele, Utah. Various amounts of explosives are being detonated and their effects noted on different types of underground structures built in
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several types of soil. Our contribution is to determine after each explosion the amount of movement of each structure vertically and horizontally with the greatest precision of measurement within practical limits.In cooperation with the National Geographic Society and the Department of National Defense, two units of two men each were assigned to make land observations in the Aleutian Islands along the path of totality of the annular eclipse of May 8, 1948. Observation sites were occupied at widely separated points on Adak Island, Unfortunately, a heavy fall of snow made it impossible to obtain acceptable observations." In anticipation of unfavorable weather the Department of National Defense assigned airplanes to the project, and observations of the eclipse were obtained at an altitude of about 20,000 feet. The planes in flight were located with respect to Shoran_ stations established on land. Time control was rigid for all observations, and the Shoran stations were accurately located by triangulation by our parties, with latitudes and longitudes given on the North American 1927 datum. From these observations and additional data obtained by eclipse expeditions in Asia, it is hoped that a distance determination may be made between the various points for use in checking the dimensions of the earth.The field activities during the year are summarized in the following tables: Area triangulation—first- and second-order

Locality Number of stations Length of scheme Area

3 M iles 10 Square miles 351 10 2088 90 2,24070031 3550 500119 85 1,385410 280 7,375113 210 4,11082 140 1,76026 100 1,60096 135 1, 330120 65 99062 100 1,800135 80 99051 60 1, 76083 105 1,155115 97 4,6254 15 60131 70 2,280Montello,UNevf, to Twin Falls, Idaho and Elba to Three Creek, 54 185 2, 59061 115 1,26537 105 1,80018 25 270112 75 1,980137 90 4, 51543 60 1,425125 55 2,2104 45 26591 110 4,100209 75 3, 2204 20 20016 20 21527 55 1,20045 105 1,26075 125 1, 68023 90 50040 60 450
Vicinity of Kingman, Ariz....... ....................................... -.................... 66 90 4,130

812151— 48----- 12
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Area triangulation—first- and second-order—Continued

Locality Number of stations Length of scheme Area

Columbia River, Pasco to Wenatchee, Wash.... ........ 185 M iles1204510
Square m iles 7,200 930 4024Vicinity of McClure, Ohio................................... 80

Total........................... ................................ ......... 3,153 
38

3,417
375

76, 220 
14,300Earthquake investigation, Bakersfield to Salinas and vicinity of Petaluma, Calif, (reobservations)...................................................

First-order l)ase-line measurement
Locality Length of scheme Locality Length of scheme

M iles7.0 M iles 7.36.35.8 5.7 4.03.94.95.9

Saltillo, Nebr......... ............................... 4.96.02.62. 5 Rockwell, N. C3. 25.84. 97. 6Rensselaer, Ind__________ ________ 4.6 92.9

Reconnaissance
[For area triangulation—first- and second-order]

Locality Length of scheme Area

Central Indiana.. . .............................. ............... ...............Northeast California and southern Oregon.......................Vicinity Bristol Bay, Alaska........................................... .Missouri River, Sioux City, Iowa to Bismarck, N. D ak..Vernal to Provo to Fillmore, Utah....................................Klamath Indian Reservation, Oreg..... .............. ...............Fremont National Forest, Oreg........................................Nushagak Peninsula to Goodnews Bay, Alaska................Lassen National Forest, Calif..................... ........................High Point to Charlotte area, North Carolina...................Vicinity of Muroc, Calif..... ................ ............ ...............Casper area, Wyoming....... ............... ...............................Pend Oreille Lake, Idaho..... .............. .............. .............. .Altus area, Oklahoma............ ............................. ...............Western Arizona______________ _________ _________Needles, Calif., to Parker, Ariz______ ________ ______Platte River area, Nebraska............... ............... ...............Vicinity of Baker, Calif....................... .............. ..................Lawton area, Oklahoma............... ............ .......... ..............Quartzsite area, Arizona............................ ........................Hennessey to Soiling, Okla......... .............. ........... ..............Neosho, Mo. to Delaware, Okla..........................................Midland area, California_____ _____________________Winston-Salem to Hickory area, North Carolina...............Lufkin area, Texas........................ .......................................Datil, Albuquerque, and Vaughn, N. Mex____________Roy and Nara Vista areas, New Mexico, and Texas.........Vicinity of Cincinnati, Ohio_____________ __________Missouri River, Bainville to Fort Peck, M ont................Chariton, Lamine, and Blackwater Rivers area, Missouri.Laramie area, Wyoming-Colorado......................................Goodnews Bay, Alaska........................................................

SquareM iles miles215 7,44015 62025 975465 6,800150 1,95075 3,94570 3,010140 2,470100 5, 92080 3,83020 270120 4,62015 6060 1,425115 3,87550 1,21080 2, 90065 1, 92090 4,515100 4,97060 1,45560 1,39555 1,850110 3,22575 4,13045 265150 5,30030 390130 3,290120 6,72070 3,00045 310
3,000Total. 94,055
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L e v e l i n g

State First-order Second-order
M iles36 M iles531214 92859 1958 1708 135206 16177 1,134152 237160 1173 241 5621 12 3

State First-order Second-order
M iles M ile s93 20148 59840 9213 35935211 5Texas.................. ........ .............. 48 1, 019149 115Wyoming........................ ......... 205 552

Total................................. 3,096 5, 254

A s t r o n o m y

Determinations Determinations
State Latitude Longitude Azimuth

State Latitude Longitude Azimuth
2 2 1 2 2 03 U tah................................ 1 1 11 1 1 1 21 1 1 1 2 211 1 1 Total...................... 11 11 12

Gravity
Location Determinations

198400
598

Summary of geodetic work, June 30 ,19Jt8

Work July 1,1947, to June 30, 1948
Total to June 30, 1948

Triangulation, first- and second-order, length of arc....... ................ - ......... . M iles  3,417 8,350
N um ber 180111112598

M iles  107,127 357,459
N um ber324 56 1,013 816 1,304 2,002

The processing of field records continued in the offices in Washington and New York City. In general, progress on the adjustment and computation of the various triangulation projects has kept pace with
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current field surveys. Some progress has been made on the processing* of older surveys in Alaska and along the New England coast. Computation^ and adjustments for 85 triangulation projects, involving 5,528 stations, were completed during the year. The adjusting of tri- angulation over large areas by the variation of coordinates method, initiated last year, has now become standard. The procedures are being simplified and refinements added with increased experience.Preliminary computations were made for 1,964 miles of first-order and 1,698 miles of second-order leveling. Distribution of corrections were made on 21,844 miles of first- and second-order leveling mainly for lines in the Pacific Northwest Supplementary Adjustment of' 1947. Twenty-four supplementary adjustments involving 383 miles of first-order and 8,635 miles of second-order leveling were completed.The computing office in New York City has been instrumental in reducing the work load of the Washington office. This auxiliary office supplements the program of computation and adjustment carried on in the Washington office.Coocl progress has been made on the study of the feasibility of determining the deflection of the vertical from gravity anomalies. Indications are that with an adequate coverage of gravity determinations the deflection can be determined with an accuracy far superior to the isostatic method formerly used. This method will be particularly beneficial in correcting astronomical observations to conform to a standard datum.

The computation of trigonometric elevations of mountain peaks in Alaska from vertical angle computations was virtually completed at the end of the year. About 2,000 elevations have been added to the files for mapping purposes.Special projection tables for world aeronautical charts were computed for the Air Forces. These are for belts of 4° in latitude based on the Lambert conformal projection and extend from the Equator to 80°. From there to the pole the stereographic projection is used.Special reports covering the geodetic work of the Bureau for the period January 1,1939, to December 31, 1947, were prepared and forwarded for distribution at the Eighth General Assembly of the International Union of Geodesy and Geophysics.
T ID E  A N D  C U R B E N T  S U R V E Y S

Tidal work has always been a necessary function of the Bureau as observations and investigations of tides and currents provide basic data for its surveying activities. Soundings taken during hydro- graphic surveys must be corrected for the height of the tide, so that the nautical chart will show all depths referred to a uniform datum. In geodetic operations, the basic datum of mean sea level, used in the network of leveling extending over the country, must be determined from tide observations at various places along our coasts.Tide and current observations also furnish the essential data for the prediction of tides and currents. TVith modern deep-draft vessels operating on fixed schedules, advance information on the rise and fall of the tide and the ebb and flow of the current are prerequisites to safe navigation. Such information is made available to the mariner- through annual tide and current tables, and tidal current charts.
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Besides these principal uses, tide and current data have many collateral uses, such as for engineering projects and industrial development associated with coastal waters; for the determination of boundaries of tide lands; for offshore oil production projects; for the solution of problems of sewage disposal and water pollution; for legal proceedings concerning water-front properties; for sports and recreational activities; and for studies of the secular subsidence or elevation of coastal regions. Continuous tide observations supply the only quantitative data for determining the slow change taking place in the relation of land to sea.In connection with its oceanographic work the Bureau makes observations of the temperature and density of sea water at most of its tide stations in the United States and its cooperative tide stations in foreign countries. This information is useful in the shipping and fishing industries, in industrial plants using sea water, and in various scientific activities. There has been a noticeable increase in the use of such information, particularly temperature data, for use in studies by air lines, and similar organizations, concerned with weather conditions.During the year, the Bureau’s program included the operation of 46 primary and secondary tide stations on the Atlantic and Gulf coasts; 32 stations on the Pacific coast, in Alaska, and in the Hawaiian Islands; 14 stations in foreign countries including the western Pacific islands; and, under the State Department program of cooperation with the American Republics, eight stations in Central and South America. Sixty of these stations were maintained in cooperation with other agencies, including the governments in Central and South_ America, various units of the Army, Navy, and Coast Guard, the Civil Aeronautics Administration, and municipal and research organizations.The Bureau is cooperating with the Caribbean Defense Command in obtaining tide observations in the Latin American countries for the determination of tidal datum planes in connection with the Inter- American Geodetic Survey.The cooperative project, initiated late in 1946, for obtaining systematic tide observations in the western Pacific area was continued at 11 places.Observations of the temperature and density of sea water were obtained at most of the tide stations. Fifteen new stations were added and eight were discontinued, making a total of 85 stations from which observational data were being obtained. Five thermographs for continuous recording of fluctuations of seawater temperature were in operation during the year. A thermograph installation was made at the Battery in New York Harbor, and recent requests for this type of information suggest the advisability of extending the network of stations.Tidal bench mark recovery operations were carried on along the Pacific, Gulf, and Atlantic States.Detailed information on the complex tidal current movement in the southern part of Puget Sound was made available through the publication of Tidal Current Charts, Puget Sound (southern part). Field work for the current survey of Delaware Bay and River was completed, and considerable progress was made on the preparation of



tidal current charts for this waterway. Through a cooperative arrangement with the Coast Guard, hourly current observations were continued during the year at Overfalls and Five Fathom Bank Lightships m the vicinity of Delaware Bay. The series at Overfalls Lightship has been terminated and a new series will be undertaken at Frying Pan Shoals Lightship, off Cape Fear, N. C.
An extensive classified report on tides, for use of the Intelligence 

Services, and two smaller reports were prepared at the request of the 
Navy Hydrographic Office.Two series of tide observations were obtaind in the David Taylor Model Basin at Carderock, Mch, one extending over a period of 1 week and the other of 3 days. The results from these observations furnish a valuable contribution to the study of eirth tides.

Considerable progress was made on a system for warning the H a 
waiian Islands of an impending seismic sea wave. One seismic sea- 
wave detector was installed at Honolulu, a second was tested and 
shipped for installation at H ilo, and testing of a third for use at M id
way was completed. Prelim inary arrangements have been made with 
the Department of the Navy for expanding this project to include 
installations of detectors at naval operating bases and for setting up 
a system of rapid communication within the general warning system.Exchange of tide predictions was carried out with Canada, Argentina, England, France, Netherlands, Germany, and India. Daily tide predictions, together with a roll of predicted tide curves for Bangkok Bar, covering the year 1949, were furnished Siam. At the request of the United States Committee for the Studv of Paricutin Volcano, predictions were prepared of the vertical component of the tide-producing forces in the vicinity of Paricutin Volcano, Mexico, covering the period September 1947 to August 1948, for use in a study of the possible correlation between earth and volcanic activity.

G E O M A G N ET IC  S U R V E Y S
Geomagnetic surveys are surveys which determine the earth’s magnetic field, and involve a measurement of declination, horizontal intensity, and dip. The magnetic work of the Bureau was begun as one of the essential steps in the preparation of nautical charts. As long as the navigator of a vessel or of an airplane uses the magnetic compass to steer by, so long must he know the declination of the needle at any given locality for any given time. The Bureau is able to provide this information on its nautical and aeronautical charts as a result of its program of magnetic observations, which dates back to 1843.Magnetic observations have been made at thousands of places throughout the United States and its Territories to determine the change in declination from place to place. In the United States the direction of magnetic north ranges from 22° W. in Maine to 24° E. in the State of Washington. Besides the change with locality, there is an irregular and unpredictable secular, or long-period, change. To define this, observations are required at periodic intervals. The present program of the Bureau calls for the determination of the magnetic elements at 5-year intervals for about 200 repeat stations.
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In addition to its use in navigation, the magnetic survey of the Bureau furnishes information to land surveyors engaged in retracing old boundary lines defined in terms of compass bearings. There are other collateral uses of our magnetic observations, such as in the study of sun-spot activity and aurora and related ionospheric disturbances; in activities dependent on radio communication and radio aids to navigation; and in geophysical prospecting where magnetic methods are used to search for oil-bearing structures and mineral wealth. _During the year, continuous photographic records of the principal magnetic elements were obtained at the magnetic observatories at Cheltenham, Md.; Honolulu, T. H .; San Juan, P. E .; Sitka and College, Alaska; and Tucson, Ariz. Permanent buildings and installation of equipment for the new observatory at College were completed during the year, with actual operation beginning on December 20, 1947. The observatory will be operated in close cooperation with the Geophysical Institute of the University of Alaska in scientific investigations of Arctic phenomena.The automatic declination recording station at Gatlinburg, Tenn., was continued in operation, and in October a similar station was placed in operation at Logan, Utah, in cooperation with the Utah State Agricultural College.Field parties operated during parts of the year, obtaining data on the distribution of secular change in the United States.^Studies are in progress looking toward the compilation of the world magnetic charts scheduled for issue in 1950. Under arrangements with the United States Hydrographic Office, which publishes these charts, their preparation will henceforth be conducted under technical direction of the Coast and Geodetic Survey. In connection with this new responsibility, the Bureau has been designated by law as the official depository for world magnetic data, and is actively engaged in acquiring and cataloging such data. Steps have been taken to effect interim coordination of the isogonic lines used by the different mapping services in the overlapping areas which are of mutual concern.Manuscript for a new isogonic chart for northern Venezuela was prepared at the request of the Hydrographic Office.Instruction in geomagnetic operations and processes was given to representatives from other Federal agencies and from China, the Philippines, Argentina, and Turkey.As in past years, current revisions of magnetic declination data were made for several hundred nautical and aeronautical charts. Magnetic conditions based on records at the Cheltenham Observatory were reported daily to the National Bureau of Standards in connection with its program of forecasting radio transmission conditions. Magnetic data were also furnished to other Government agencies. The weekly K-inclex report on Cheltenham magnetic conditions was continued throughout the year.The Bureau continued to cooperate with the Department of Terrestrial Magnetism of the Carnegie Institution of Washington in several major projects, among which are maintenance of the international magnetic standard by means of the sine galvanometer and the operation of a cosmic-ray meter, both at the Cheltenham Observatory;
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observations of atmospheric-electric conditions at the Tucson Observatory; and close collaboration in the exchange of magnetic data and instruments. The Bureau colloborated with the Department and the International Association of Terrestrial Magnetism and Electricity in the compilation of world-wide magnetic data for the period 1940-47.The following table shows the distribution of magnetic observations made by field parties during the year :

Distribution of magnetic observations

Location

Repeat
New

stations
Old Otherstations Total

Complete Declination only Complete Declination only
Florida........................... 2 3Idaho........ ..........Illinois.................. 1 1Maine________ 1Maryland...............................Michigan____ _______ 2Montana........... ............ ........ 2 2Nevada........................ . 1New Jersey..................... 1North Carolina............ . 1North Dakota_____ ____ 1 1Oregon......... ..............South Carolina.........................South Dakota........................... 1 1Tennessee__________________ 1Utah........................ ............. 1Vermont....................... ........... 2 3Virginia...........................................Washington..................................Wyoming...................... ........ 1 1Alaska........ ...................... 39 39

Total........................................... 17 17 2 62 98

S E IS M O L O G Y
Seismology, or the science of earthquakes and attendant phenomena, is a comparatively new field of investigation for the Coast and Geodetic Survey. I t  was begun in 1925 and had for its main objective the mitigation of loss of life and property in the United States due to earthquakes. While earthquakes cannot be prevented, the practical purpose of the work is to discover ways and means to lessen their destructive effects. To this end the Bureau maps earthquake areas and evaluates earthquake risk through the operation of seismographs and the systematic collection of earthquake information; operates seismographs of a special type to furnish the structural engineer with accurate records of destructive earthquake motions; analyzes the records for practical application to engineering problems and for the improvement of building codes; and investigates the scientific aspects of earthquakes to obtain a better understanding of the principles underlying their cause, frequency, and distribution._ The earthquake program includes the collection of general information from a large corps of volunteer observers. This leads to epicenter locations where instrumental control is inadequate. These reports
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furnish data on intensity distribution and the influence of geology, as well as statistical data for insurance companies. About 40,000 representatives of interested business concerns, railroads, public utility companies, the Weather Bureau, and other organizations participate in this program. Collaborators associated with universities supervise this activity for the Bureau in nine western States.To improve earthquake locations and the usefulness of seismo- graphic data for basic research, the Bureau aided 10 universities by making vibration tests of proposed station sites, by installing equipment, and by aiding in maintenance and interpretation problems. This encourages the establishment of new stations and produces data otherwise unavailable.Normal teleseismic work during the year involved the maintenance of 22 seismological stations, processing of records for locating earthquake foci, and publishing results. Of these stations, 16 were maintained in collaboration with universities or scientific institutions. Station data and bulletins were exchanged with other stations in the United States and throughout the world. The popular service of announcing epicenters within a few days is being stepped up so that many more locations can be reported than heretofore and with greater accuracy. In this effort, Science Service and the Jesuit Seismological Association at St. Louis University cooperated actively. Approximately 2,400 earthquake messages were transmitted to Washington, and 124 earthquake locations were announced. In addition, about 400 scattered earthquakes were located in the United States with the aid of sensitive seismographic data from 60 Bureau and independent stations. About 3,200 descriptive reports were furnished by volunteer observers.An important part of the Bureau’s seismologic program is the maintenance of strong-motion seismographs, for recording the movements of local damaging earthquakes. This furnishes data of basic value in the development of structural design in earthquake areas. During the year 42 such instruments were in operation in the Pacific coast area, 4 in Montana, 4 in Nevada, 1 in Utah, and 7 in South and Central America. Eight earthquakes were recorded and 35 records obtained, but none of these were of major intensity.A chain of seismograph stations at various reservoir sites was maintained on a reimbursable basis for the Bureau of Reclamation. The records obtained are processed in the Bureau and furnish basic data on the effects of reservoir loading on the earth’s crust.For the investigation of microseismic-meteorological relations, a mass analysis was made of 30,000 seismograph and 2,000 barometric readings, covering North America and the North Atlantic and Pacific Oceans, and a 3-year program of compiling surf and meteorological data obtained at Coast Guard stations was completed. Reports were obtained from 75 key stations in all parts of the world on 6-hour microseismic readings for the year 1947.As part of the seismic sea wave warning system for the Hawaiian Islands, new visible-recording seismographs were installed in three Pacific stations. This is a joint undertaking of the Bureau with the Army, the Navy, and the Coast Guard.
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The Bureau extended aid and technical advice to various scientific and engineering operations. Among these were: Aid to the Finne Bonne Antarctic Expedition, which resulted in new infoi’mation on earthquakes in the Southern Hemisphere and new data on the relation between antarctic storms and microseisms; cooperation with the Montana School of Mines in investigating a major shock in southwestern Montana; cooperation with leading seismologists in the preparation of an earthquake probability map of the United States for use in a building code published by the Pacific Coast Building Officials Conference; close contact with the Advisory Committee on Engineering Seismology, a west-coast group engaged in the study of engineering design in earthquake areas. An Earthquake Engineering Research Institute is being formed under the committee’s guidance, and the Bureau will contribute materially to its studies. Conferences on a wide variety of seismological problems were held with emissaries from India, China, Iceland, Ecuador, Peru, and Venezuela.As a byproduct of the Bureau’s seismologic program, new scientific discoveries occasionally emerge from analyses of the large volume of seismographic records processed in the Washington office. A new seismograph designed in the Bureau and operated near Honolulu, T. H., recorded clearly, for the first time, a water-borne sound wave originating at a submarine earthquake in the Aleutian Islands 2,300 miles away. Records from similar equipment installed at two stations in Oahu, T. H., indicated that microseismic activity is less in the plateau area of the island than on the coast, an important factor in connection with the use of modern high-sensitivity instruments. Through study of seismograms from the Lake Mead area, evidence was found of the existence of a variation in earth structure at a depth of about 160 kilometers, where some authorities postulate a structural boundary between crystalline and vitreous strata.
IMPROVEMENTS IN INSTRUMENTS, EQUIPMENT, AND

T E C H N IQ U E S
The Bureau has from its inception recognized the need for developing new and improved instruments, equipment, and techniques in order that better results might be obtained at reduced costs. I t has kept abreast with the current findings of science and has adapted them to its own specialized needs. To this end, it has been found necessary to maintain a radiosonic laboratory for electronic development, and a photogrammetric laboratory for the development of aerial photographic mapping. The Bureau also maintains a modern repair shop for servicing all instruments and equipment used in its field and office work.During the year several important improvements were made that will result in higher accuracy and greater efficiency in our work.In the field of hydrographic surveying, additional refinements were made in the Shoran operating equipment. This method of fixing the position of survey ship has been adopted as the standard control system for surveys extending 50 to 100 miles from shore. The electronic position indicator, designed for use beyond the limits of Shoran, was given
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further field testing. A large area was surveyed, in which control was carried to distances of 225 statute miles from shore. Modifications and improvements were incorporated in a second model, which was nearly completed at the end of the year.Improvements were made in the Bureau’s nine-lens aerial camera and its associated stereoscopic plotting equipment to give greater accuracy to the compilation of topographic maps from aerial photographs. Standardized procedures were established in the photogrammetric field operations with a resultant increase in the over-all production.Further laboratory tests have been made of the seismic sea wave detector, and some mechanical improvements added. As now constructed, the detector should operate satisfactorily in a system for warning of an impending seismic sea wave in the Hawaiian Islands.Improvements in our seismologic instruments and techniques included the following: Satisfactory calibration of the Neumann- Labarre hi,gh-magnification vibration meter by using a device which measures movements of the base plate to an accuracy close to one-millionth of an inch; the development and construction of an electronically operated torsion pendulum analyzer to facilitate determination of dynamic forces in buildings due to destructive ground motions recorded on the Bureau’s earthquake accelerographs; the development of equipment for visible recording of seismograms; the construction of a heavy duty shaking table for making dynamic tests of seismometers and vibration instruments; and investigations with visible- recording shock recorders.In the field of geomagnetism, a visible recording variometer, using Helmholtz coils around a standard variometer, with photocells and amplifier, is being developed. Experimental work has also been started on an induction-type magnetometer, patterned after a Canadian development, which will give results comparable to those obtained with conventional instruments but which will reduce the time required for a set of observations to about one-tenth.Several improvements were made in our geodetic instruments, and others are under study. The tangent screw assembly in first- and second-order theodolites was redesigned for easy replacement and for an improved method of adjustment for wear. Proper functioning of the tangent screw is important in the rapid pointing of the telescope.A photographic method of producing precise level rods has progressed to the point where a number of rods have been manufactured and are in use in the field. The method materially reduces the time required to graduate a rod without in any way impairing its quality. A cloth made of glass fibers, recently developed in the motion-picture industry, will now permit photographing the entire 10-foot rod at one time instead of in three stages, as formerly. The same photographic method will also produce the graduations on the wooden section of the rod, which was formerly done by decalcomania transfers.Considerable testing of instruments for use in Arctic regions was made at temperatures of —30° F. Tests so far indicate that invar will be required for a number of parts heretofore made of brass.A new level testing instrument was designed to insure a more accurate check of new level vials. All elements of this device have been
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carefully manufactured and the micrometer screw has been checked for accuracy by the National Bureau of Standards.Several innovations were made in chart reproduction methods. In the intricate Boston Harbor chart, the conventional symbolized dotted line depth curves have been replaced by fine continuous lines. This not only reduces the engraving time but makes the underwater features and dangers stand out more clearly. Many favorable comments have been received regarding this new practice.There has been an increasing use of vinylite plastic sheets in our lithographic and cartographic work, with a correspondent elimination of certain reproduction steps. In the preparation of color printing plates, the use of vinylite eliminates negative making; in making duplicate positives or negatives, intermediate prints are eliminated. Success has also been achieved in making a plastic negative from a transparent original and from the negative a standard albumen printing plate. _ Vinylite has also been coated with an engraving ground so that the_ grid system could be engraved on it in the Bureau’s projection ruling machine, and used as a negative for making black-line prints.Detailed studies were made of methods of computing with highspeed calculating machines and their adaptability to the office processing of field data. Punched-card methods were found applicable to our specialized activities and, as a result, special equipment is being installed in the Bureau to take advantage of these methods. This will be used in the adjustment of extensive triangulation networks, in the harmonic analysis of tidal records, and in the computation of hourly values of magnetic components. The innovation will not only save many man-hours, but will also relieve personnel of much of the nervetaxing computing that is characteristic of a good deal of our work.

COOPERATION WITH AMERICAN REPUBLICS
The Bureau participated for the eighth consecutive year in the Cooperation with the American Republics program which is sponsored and financed by the Department of State. Our participation embraces two major activities—a Scientific and Technical program, under which the Bureau acts in a consultative and advisory capacity to Latin-American countries, and an Exchange of Persons program, which is an in-service training activity for representatives from these countries.The results obtained from this program have been beneficial not only in establishing good will and friendly relations with the various military^ naval, and civil departments or agencies of the American Republics. but also in the valuable scientific data that have been exchanged. Interest in developing and executing surveying and mapping programs in the various countries has been stimulated through the in-service training program, and has resulted in increased purchases of material and equipment through special missions and the individual trainees. The adoption of Coast Survey methods has contributed materially to the establishment of standards of accuracy and procedure on a hemispheric basis which is being sponsored by the Commission on Cartography of the Pan American Institute of Geography and History.
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Under the Scientific and Technical program, Bureau experts have visited the various countries now engaged in carrying on or planning to undertake programs of work in the fields of tides and currents, geomagnetism and seismology, geodetic surveying, hydrographic surveying, and map and chart production.During the year tide stations were operated on a cooperative basis at the following 11 ports in Central and South America: Habana, ■ Cuba; Tampico, Puerto Mexico, and Progreso, Mexico; Puntarenas, Costa Eica; Talara, Callao, and Matarini, Peru; and Valparaiso, Puerto Montt, and Punta Arenas, Chile. The Coast and Geodetic Survey furnishes the instrumental equipment and installs the stations, and the cooperating countries furnish the sites, the housing for the instruments, and the observers. The tide-gage records are forwarded to the Bureau for analysis and processing, and the results are forwarded to the respective cooperating agency. The observations are supplying valuable data for use in tide tables, for the construction of nautical charts, for engineering construction along the coasts, and for studies of changes in the relation of land to sea.The results of the magnetic observations made last year in Argentina, Bolivia, Brazil, Chile, Ecuador, Peru, and Uruguay are being compiled and analyzed for inclusion in reports of these areas. These data will be used in the various studies and practices now being undertaken to determine magnetic variations which affect navigation, radio communication, and related scientific activities. A former member of the group from Uruguay has translated into Spanish a manual on magnetic observations. This Spanish edition of the Bureau’s Direction for Magnetic Measurements, will be published under this program.The Bureau assisted in the maintenance of strong-motion seismographs installed at Chile, Colombia, Costa Kica, Ecuador, Guatemala, and Peru, and the results obtained are being used in the development of earthquake studies and further research. The Seismological Institute of the University of Chile constructed a number of seismographs from specifications furnished by the Coast and Geodetic Survey, and made installations at Copiapo, Santa Lucia, Panimavida, and Punta Arenas. Periodic seismological bulletins have been sent to the United States and other countries. In Venezuela, plans were well advanced toward establishing a first-class station at Chinchina, using equipment manufactured in the United States.Two officers were assigned to liaison duty with the Caribbean Command of the Department of the Army to advance geodetic surveys in the Central and South American countries. Another officer was assigned as tidal consultant. Eeports indicate that the advice of these officers is bringing about a unified program among the American Kepublics.The Bureau took part in the special mission of the Department for the inspection of CAA aviation facilities in South America by the assignment of a cartographer to lend assistance and advice regarding aeronautical chart facilities. The following countries were visited: Argentina, Bolivia, Brazil, Chile, Colombia, Ecuador, Guatemala, Mexico, Peru and Uruguay. Occasion was taken to confer with offi
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cials in each country regarding the training program and the results obtained therefrom.The survey of existing aids to navigation, made at the request of the Dominican Republic, was completed during the first part of the fiscal year. A comprehensive report embracing a 5- to 10-year plan of operation and construction of navigational aids was submitted by the lighthouse engineer specially engaged for this project. According to official information, the plan was adopted and operations were to oe initiated shortly after January 1,1948.Under the Exchange of Persons program, qualified technicians and engineers from the American Republics are awarded training- grants in the fields in which they are interested, and are brought to the United States for specialized studies and practical training in the methods and procedures adopted by the Coast and Geodetic Survey.This in-service training program includes awards in three categories, namely: Type A, financed entirely by the United States; type B, financed by the foreign government; and type C, financed jointly. During the year 28 grants were awarded as follows: In map and chart production—Cuba (3). Ecuador (3), Guatemala (4), Mexico (3), and Peru (3); in geodetic surveying—Argentina (1), Brazil (1), Ecuador (1), Mexico (2), and Venezuela (2); in tides and currents—Argentina (1), Colombia (1), and Peru (2); in geomagnetism and seismology—Argentina (1). Of these, 12 grants were of type A, 14_of type B, and 2 of the type C.' In addition, 5 trainees (from Bolivia, Cuba (2), Ecuador, and Paraguay) under the 1947 program continued their training in 1948.The in-service training period varies from 6 to 8 months, depending on the activity followed. The emphasis is on practical application of methods and procedures. Trainees in geodetic and hydrographic surveying spend most pf their time in the field, studying the techniques involved, operating the instruments, and learning the methods of party operation, after which they return to the Washington office to study_ office procedures involved in the processing of field data. Under tides and currents, and geomagnetism and seismology, the trainees are given an opportunity to operate the instruments and to become familiar with the various procedures. The trainees in map and chart production receive specialized instruction to meet their particular needs and interests with a general review of the entire field. They work on charts of their own countries, employing all the modern techniques of chart construction and reproduction. Special training in photogrammetric methods is given to those interested in this branch of map production and they are offered an opportunity of becoming familiar with the latest equipment and techniques.One of the means used by the trainees to keep abreast of the latest developments and techniques in the surveying and mapping field, particularly of the Federal mapping agencies, is the Journal of the American Congress on Surveying and Mapping, to which the Bureau has lent its support. Through the Journal, and by attendance at the annual meetings of the congress, held in Washington, D. C., trainees have an opportunity to become familiar with the latest instrumental equipment and practices. Sixteen countries now have representation in the congress, with over 135 members.
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REPRESENTATION ON COMMISSIONS, BOARDS, AND

PANELS
To keep abreast of scientific and technical developments, both national and international, in the fields of activity in which it is interested, and to contribute its specialized knowledge to the study of future national needs, the Bureau has maintained representation and membership on a number of commissions, boards, panels, and committees. In some of these, membership is defined by law or by Executive order, while in others the cooperation of the Bureau is voluntarily sought. Some of the more important and active of these groups are the following:Mississippi River Commission.—The Director of the Bureau continues to serve as the Coast and Geodetic Survey member of the Mississippi River Commission. The commission is responsible for the improvement and maintenance of the Mississippi River, from Cairo, 111., to the Gulf of Mexico, for flood control, for promoting navigation, and for facilitating commerce on the river.Research, and Development Board.—The Chiefs of the Divisions of Photogrammetry, Coastal Surveys, Geodesy, Geomagnetism and Seismology, and Tides and Currents; and the Chief of the Section of Seismology are members or deputy members on various panels of the Committee on Geophysical Sciences of the Research and Development Board of the National Military Establishment.A ir Coordinating Committee.—The Chief of the Aeronautical Chart Branch represents the Department of Commerce and is chairman of the Subcommittee on Aeronautical Charts, Technical Division, Air Coordinating Committee. This commitee was established by Executive order to coordinate the aviation activities of the Federal Government and deals with such matters as standardization of symbols and specifications for aeronautical charts.International Civil Aviation Organization.—An officer of the Bureau, on detached service, is the United States representative on the Council of the International Civil Aviation Organization (ICAO). This organization deals with all phases of civil aviation on an international level, particularly with regard to promoting safety, developing standards, and encouraging uniform procedures. The Bureau is also represented on the committee making recommendations to the ICAO Council on Dimensional Standardization.Pan American Institute of Geography and History.—The Dii’ector of the Bureau is a member of the United States Advisory Committee on American Cartography for the Commission on Cartography of the Pan American Institute of Geography and History. The Bureau is represented on several of the technical committees of the Commission on Cartography. The Commission was set up in 1941 for the purpose of facilitating and expediting progress in map making in the nations of the Western Hemisphere, through the interchange of ideas, the exchange of information, and the promulgation of standards for the various classes of maps and surveys.
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Miscellaneous representation on boards, etc.—The Bureau  has official 

representation on a num ber o f scientific and technical associations 
and committees, among w hich are the Governm ental A d v iso ry  Com 
m ittee on O ceanography; A d viso ry  Com m ittee fo r Research on L ith o 
g raph ic Papers o f the L ith o g rap h ic  Techn ical Foun dation ; U n ited  
btates B o a rd  on G eographic Nam es; Fed era l Specifications B o a rd ; 
A m erican  Standards A ssociation ; C a lifo rn ia  A d v iso ry  Com m ittee on 
Eng ineerin g  Seism ology; Fed era l In ter-A gency R iv e r B as in  Com m it
tee; Fed era l In ter-A gency Com m ittee on Developm ent of A la sk a ; 
In ter-A gency S a fe ty  C o u n c il; M issouri B a s in  In ter-A gency Com m it
tee; N a tion a l Research Council Com m ittee on P a ricu tin  V o lcan o ; 
R ad io  Techn ical Comm ission fo r M arin e  Serv ices; and Jo in t  M ap  
and Photo  Com m ittee o f the Jo in t  C hiefs o f Staff.

In  add ition , there are other scientific and engineering groups in  
w h ich  m em bership is vo lun tary, but w h ich the Bu reau  encourages be
cause they p rovide a forum  fo r the m utual interchange o f ideas and 
fo r b ring ing  the Bu reau ’s activ ities  and progress to the attention of 
scientists, engineers, and others. M an y o f our personnel hold execu
tive  positions or head techn ical com mittees in  these organizations, 
am ong w hich are the A m erican  G eophysical U n ion , A m erican  Con
gress on Su rvey in g  and M app ing , A m erican  Society of Photogram - 
m etry, In s titu te  o f N avigation , In te rn a tio n a l U n io n  o f Geodesy and 
Geophysics, C en tra l Bu reau  o f the In te rn a tio n a l Association o f T e r
re stria l M agnetism  and E le c tr ic ity , In te rn a tio n a l Society o f Photo- 
gram m etry, and In te rn a tio n a l Seism ological Association.

P E R S O N N E L  A N D  F IN A N C E S

„ The num ber o f persons in  the service o f the Coast and Geodetic 
Su rvey  at the close o f the fiscal year was 2,529.

C iv ilia n  personnel actions during  the year included 1,765 appoint
ments, 1,516 separations, 14 retirem ents, 380 line  prom otions, and 966 
w ith in-grade prom otions. O f the 1,765 appointm ents effected, 29 
were employees who returned to duty from  m ilita ry  furlough and 
629 were veterans, m aking a to ta l o f 658 veterans placed in  the Bu reau  
d uring  the year.
. Comm issioned personnel changes included 9 retirem ents, 4 resigna

tions, and prom otions as fo llo w s : 7 deck officers to ensigns, 1 ensign to 
lieutenant ( j g ) , 51 lieutenants to lieutenant commanders, 34 lieutenant 
com manders to commanders, and 10 commanders to captains.

A t  the end o f the fiscal year one officer was serving  as instructor in  
surveying  at the F ie ld  A r t ille ry  School, F o r t S ill,  O kla. A n o ther 
officer was assigned as survey expert w ith  the F ie ld  A r t ille ry  Test 
Section o f A rm y  G round Forces B o a rd  No. 1 at F o rt B rag g , N . C. 
One officer com pleted the 5-months’ course at the A rm ed  Forces S ta ff 
College at N orfo lk , V a ., the th ird  officer to com plete such course. 
Three officers were attached to the Caribbean Defense Comm and of 
the A rm y  fo r lia ison  duties in  surveying  and m apping in  South  and 
C en tra l A m erican countries. One officer, based at H ono lu lu , was 
assigned to a pro ject fo r obtain ing  system atic tide observations in  the 
western P a c ific  in  cooperation w ith  the Corps o f Eng ineers.
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One officer was serving as representative of the United States on the Council of the International Civil Aviation Organization, and also .as the United States representative on the Air Navigation Committee.One cartographic engineer continued as liaison officer between the Bureau and the Civil Aeronautics Administration.Four officers, two mathematicians, and one cartographic engineer continued on duty in the Republic of the Philippines under the 1 hilip-

pine R eh ab ilita tio n  Program . _ . , „Personnel work was noticeably increased by (1) the passage of the Laimer-Chavez-Stevenson Retirement Act, (2) the Loyalty Program as required by Executive Order 9835, (3) the Displacement Program as required by the Civil Service Commission in connection with replacing war-service employees with displaced career employees, and (4) the Employe Suggestion Program. Under (4) 35 awards have been made totaling $1,110 with an estimated savings of $23,875 during the first
year after adoption. , , •The following table is a break-down of the number of people m the Bureau by regular appropriations and other funds as of June 30, 1948. Part-time fixed-fee employees and dollar-a-year men have 
heen omitted from this table.

D i s t r i b u t i o n  o f  p e r s o n n e l  b y  a p p r o p r i a t i o n s , J u n e  SO, 1948

Appropriation Commissioned Civilian Total

Washington office: 24 742 766210 2105 5
Total, Washington office.......................................... .................. 24 957 981

Field service: 133 1,291 1,42424 249898
133 1,413 1,546

2 = 2
159 2,370 2, 529

Collections covering miscellaneous receipts, including nautical and aeronautical charts and related publications, totaled $422,677 as compared with $441,927 during the preceding year.The following funds, from the sources indicated, were made available to the Bureau during the fiscal year 1948:
Available funds

Regular appropriation:Salaries and expenses, departmental----------Salaries and expenses, field------------------------Supplemental, salaries and expenses, field—  Pay and allowances, commissioned ofiicers-.

$3, 300,000 5,000, 000 152,000 1, 250, 000
Total appropriations. 9, 702,000

812151—48------ 13
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Available funds—Continued

Reimbursements from other departments to credit of appropriation fo r :Salaries and expenses, departmental_________________________  $186,450Salaries and expenses, field_________________________________  83, 308
Total reimbursements_____________________________________  219, 758

Working funds received from :Department of the Army :Triangulation net of Western Europe____________________  $37, 500Surveys at Proving Ground, Utah________________________  16, 000Bamberg astronomic transits____________________________  5, 000Processing tidal records------------------------------------------------  25, 000Meteorology equipment for aircraft production___________  64, 516Department of the Navy :Hydrographic Office (magnetic data and charts)__________  7,800Hydrographic Office (combat and approach charts)_______  15,000Bureau of Supplies and Accounts (hydrographic survey ofPend Oreille Lake, Idaho)_____________________________  21,000Naval ordnance test station (base measurements and triangulation to locate ballistic ground ranges, Inyokern, Calif.)_ 20,000Department of the Air Force :Classified project----------------------------------------------------------  13, 750Surveys in vicinity of Albuquerque, N. Mex_______________  6, 000Aeronautical charts_____________________________________  200, 000Department of the Interior:Survey of Franklin D. Roosevelt Lake___________________  15, 000Leveling for Santa Barbara conduit______________________  2, 500Seismological stations at Hoover, Grand Coulee, Shasta, andHungry Horse Dams__________________________________  17, 200Atomic Energy Commission (special maps and charts)________  20,000
Total working funds---------------------------------------------------------  486, 266

Transfer from: Department of State (Philippine rehabilitation)___  236,555
Allotments from :Department of State (Cooperation with American Republics)__  75,277Department of Commerce (printing and binding)______________  117, 645

Total funds received---------------------------------------------------------  10, 837,501
PUBLICATIONS

The results of the Bureau’s work are disseminated to the public in the form of charts, special publications, and processed material. Marine and air charts are the principal publications of the Bureau and are printed at the Washington office. Other publications are generally printed at the Government Printing Office.Charts and related publications are sold to the public at the various field stations of the Bureau, at the Washington office, and at authorized agencies located at strategic places throughout the country. Other publications of the Bureau are sold by the Government Printing: Office.In the field of related nautical chart publications, a new edition of the Atlantic Coast Pilot, Section C, was released for issue. Editions of the Alaska Coast Pilot, Part II, and the Atlantic Coast Pilot, Section D, were in press. Supplements for seven other coast pilot volumes
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were published and issued. These volumes supplement the nautical chart and contain a wide variety of information for the benefit of the marine navigator.A new Nautical Chart Manual has been prepared for the use of the cartographers and negative engravers. This manual embodies instructions designed to secure uniformity, completeness, and simplicity in the nautical charts.Tide and current tables, giving information on the rise and fall of the tide and the ebb and flow of the current for numerous ports and waterways throughout the world, are published annually in advance.. In addition to the regular tables, two new tide tables, one for the east coast of North and South America and the other for the west coast of North and South America, were prepared for the year 1949 to give more efficient service to users on our Atlantic and Pacific coasts. New tidal current charts for the northern and southern parts of Puget Sound, and a revised edition of Tidal Current Charts, San Francisco Bay were issued. At the end of the year a new publication, Tidal Current Charts, Delaware Bay and Biver, was in process of reproduction. These charts consist of a series of 12 and depict the direction and velocity of the tidal current for each hour of the tidal cycle.Also completed during the year were index maps of tidal bench marks and loose-leaf compilations of descriptions and elevations of tidal bench marks for tide stations in Maryland, Virginia, Pennsylvania, Delaware, and Florida. This information is required by surveyors and engineers in coastal construction and other engineering projects.In the field of geomagnetism, Serial 664, Magnetic Declination in the United States, 1945, was issued, and Serial 667, U. S. Magnetic Tables and Magnetic Charts for 1945, is in press. Processed report MO-25, Magnetic Observatory Results at Honolulu, T. H., for 1937-38, was also issued, as were six of the new MG reports for the various observatories. Each of these reports contains quarter-size reproductions of the magnetograms obtained at one observatory over a 6-month period.Seismological publications issued during the past year included United States Earthquakes, 1946, the monthly Seismological Bulletins for 1945, and the quarterly Abstracts of Earthquake Reports for 1947. Epicenter notes on all important current shocks were also issued to the various collaborators and institutions cooperating with the Bureau in this phase of its program.In the field of geodesy, Special Publication No. 237, Manual of Geodetic Astronomy, and Special Publication No. 239, Manual of Geodetic Leveling, were published during the year. These publications, which give standard specifications and detailed instructions, will make for uniformity in results of our field observations and maintenance of high standards. Special Publication No. 238, Air- Line Distances Between Cities in the United States, was also published. Nearly 125,000 distances were involved covering 492 cities. Computations were made on high-speed calculating machines.A Handbook of Technical Services for the State of New Jersey, including New York and vicinity, was processed and issued during the
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year. This publication describes and illustrates the kind of data and services which are available in the Bureau to engineers, surveyors, and the chart- and map-using public.The first number of The Journal of the Coast and Geodetic Survey was issued during the year for distribution to the Bureau personnel. The Journal contains technical articles and serves as a medium for the presentation of new methods and new developments in both field and office.A number of leaflets, pamphlets, articles, lectures, and miscellaneous items were prepared for the purpose of describing and interpreting the methods and activities of the Bureau to scientific and engineering societies and to the general public.



B ureau of Foreign and Dom estic Commerce
OFFICE OF BUSINESS ECONOMICS

With the completion of the reconversion process and emergence of the economy into the evolving postwar period, the Office of Business Economics met a steady demand from business for basic economic data and analyses. Increasing concern over the direction of developing economic tendencies, and the necessity for determining quantitatively the effect of international relief and other Government expenditures, were reflected in an unusually large number of requests for special advisory services from OBE, as well as in the expansion and acceleration of its regular flow of material on economic trends, the gross national product, national income, and balance of international payments.These demands in many cases required careful use of data which during the war years had not been maintained—for reasons of security or because of wartime priority projects—in a manner as to be most useful in immediate application, or had not been adjusted for changes instituted in the emergency and reconversion periods. Thus, the Office devoted part of its resources to bringing up to date the work interrupted early in the war emergency period.The first major accomplishment in this work took place in the early part of the year when the extremely important data on the national income and gross national product were published in completely revised form as a National Income Supplement to the Survey of Current Business. That volume revised the series as previously presented in the period 1929-46, and provided a new base from which all subsequent statistics will be carried forward. The revisions embodied alterations in underlying concepts as well as in statistical procedures. The changes had "the effect of improving the accuracy and usefulness of these data, which are now standard guides for business operations. Despite a large initial printing, the demand for copies of the National Income Supplement has necessitated three later reprintings by the Superintendent of Documents.Next, resuming the detailed record of the United States balance of international payments which had been published since 1922, the Office of Business Economics completed International Transactions of the United States During the War, 1940-45. Therein is presented a comprehensive record of what the United States contributed to and received from other countries during 6 years of global war. I t  covers current account transactions—merchandise trade, transportation, travel, income on investments, private and governmental services, unilateral transfers such as lend-lease—as well as capital movements
157



and the exchange of gold, and furnishes an appraisal and analysis of international operations in those years.Such source material was of obvious value in the considerations incident to the passage of the Economic Cooperation Act of 1948 during the Eightieth Congress. This instance, and many others, further substantiates the statement made by the Secretary of Commerce 3 years after the end of World War I, when he stated that “no sound conclusion can be made concerning the effect of foreign-trade movements upon our credit structure or upon the ability of foreign countries to purchase our commodities or to pay their debts, or upon exchange rates, or upon the movement of gold, or the ultimate trend of price levels compared with those of other nations, without some comprehen- sive balance sheet including the invisible items.”More recently the Office of Business Economics has completed the first and major stage of making current the data underlying and explaining the 2,500 statistical series published each month in the Survey of Current Business. This makes available to business the first basic volume tabulating the monthly statistics since the last prewar Statistical Supplement to the Survey of Current Business was issued in 1942. The new volume, of almost 300 pages, is dated 1947 and covers the period, bv months, from January 1941 through December 1946.
The 1947 Statistical Supplement is intended to serve three important purposes. _ First, it presents the historical record of all statistical series carried in the regular monthly issues of the Survey of Current Business in â  convenient form, so as to obviate endless thumbing through back issues or the alternative of extensive record-keeping by those who use the current business statistics. Second, it carries ail revisions of the data, many of which for lack of space could not be shown in the monthly issues of the Survey. Third, it provides complete descriptive notes for all of the statistical series published in the monthly issues of the Survey, indicating where earlier revised data may be obtained and providing the precise detail of coverage and meaning for each series that is necessary for the intelligent, use of such statistical material.With the backlog of wartime changes now largely disposed of as a result of completion of the series contained in this present Statistical Supplement, work is currently in process on the extension of these data through 1947 and 1948. The next Supplement, containing more recent material, is scheduled to appear, on the prewar biennial basis, in 1949. I t is the aim of this series of publications to be current as well as complete and authoritative.During the period covered bv this report the circulation of the monthly magazine Survey of Current Business reached its highest level of the past decade. Many of the statistical series shown in earlier years only on an annual basis are now firmly established on a quarterly schedule, and are accompanied by analytical comment. This practice reflects a successful effort to meet the needs of business concerns and trade journals, their economists and advisers, for timely and meaningful presentation of the economic indicators developed in the Office of Business Economics. Included in this category are the national income and gross national product figures; the balance of interna-
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tional payments; surveys of business intentions to spend for new plant and equipment ; and data on the size of the business population—with the rate of establishment and discontinuance. On a more frequent basis of reporting are such other vital statistical series as retail sales, personal income, manufacturers’ and trade inventories, dividend payments, and new orders. _ .In this respect business—especially export trade—will also benefit from the declassification of the quarterly reports of OBE's Clearing Office for Foreign Transactions. As the central collecting and compiling unit for reports on all operations of the United States Government abroad, the Clearing Office maintains _ invaluable records containing data, which it consolidates and publishes, on cash transactions, procurement activities, relief and rehabilitation commitments, economic aspects of occupied areas administration, our foreign installations, and surplus property disposal.Until recently such bench-mark data for the evaluation of the United States participation in international programs have been generally unavailable for security reasons, and have been restricted to use by members of Congress and heads of F ederal Government agencies. However, while creation of the Economic Cooperation Administration increased the volume of detailed accounting records necessary for this function, it also increased the need for the more general availability of the background data covering similar activity in the war and postwar periods. Although security regulations have not been relaxed sufficiently to release all of the material previously compiled, the current reports, beginning this year, are now available.The Office of Business Economics has continued to serve the Council of Economic Advisers through provision of special economic materials and analyses for use in the Midyear and Annual Economic Report to the Congress. As has been previously indicated, the Office of Business Economics further provided a large volume of data, and staff services, to the President’s Committee on F oreign Aid, and to the Krug and Nourse Committees which also helped in the evaluation which preceded the establishment of the European Recovery Program. Similarly, its advice, economic materials, and analytical services were widely utilized by congressional and governmental agencies in the course of many approaches to the analysis of economic tendencies. New agencies like the National Security Resources Board and the Economic Cooperation Administration have drawn upon OBE for guidance in their initial stages, and have effected arrangements for the utilization of OBE materials necessary to their work.

OFFICE OF DOMESTIC COMMERCE
The gradual returning of competitive marketing conditions induced the Office of Domestic Commerce to step up its function of fostering and promoting commerce and industry by realigning its services to business.Special studies, reports, surveys, articles, periodical releases and the answering of thousands of inquiries from individuals and organizations were the principal media by which the Office stepped up its assistance to industry and trade.
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I t  continued its activities on numerous interdepartmental and interagency committees as well as its work with business groups. In this way the ODC was able to interpret the acts of Government to business and keep Government abreast of the needs and desires of businessmen. In this liaison capacity it participated in the formulation of policies and programs that would be of maximum service and value to the business community.Continuing its service to the Congress of the United States, the office- prepared a number of studies and reports for use by congressional committees or for testimony before them. Among the subjects covered were the St. Lawrence Seaway, data on the merchant marine, material to formulate aviation policies, sources of supply of strategic materials, and housing.In order to be of assistance to businessmen throughout the country, field officers of the Department of Commerce were trained in the- programs and source materials developed by the ODC. This enabled businessmen to obtain assistance without undue delay.Activities of the several divisions of the Office of Domestic Commerce during the fiscal year are given here in more detail.

A rea D evelopment
The Area Development Division centered its work on making the- Department’s economic, technical, and statistical information of more effective use in the business and industrial development of local areas. States, and regions. Special emphasis was placed on the technical servicing of the requests and needs of State and local organizations interested in area development.A major undertaking was a technical, 4-day seminar for representatives of State resource and development agencies to encourage more effective use of the central technical services and information available in the Department and elsewhere in the Federal Government. Over 50 persons from 27 States profitably interchanged ideas and information with representatives of some 18 emergency and established agencies of the Federal Government whose programs have a relation to area development.The Division continued to service hundreds of inquiries from individuals and organizations concerning area development data, problems, and procedures. Operating with a small staff, the Division was nevertheless able to respond with special field service to a number of local requests. These included collaboration with the San Francisco Bay Area Council, the Missouri Division of Resources and Development, the Michigan Department of Economic Development, and the Alabama State Planning Board on programs covering analyses of industrial trends and potentialities, problems of industrial sites, and methods for organizing local programs to deal with various economic problems.The Division continued to represent the Department on the Federal Inter-Agency River Basin Committee, the Missouri Basin Inter- Agency Committee, and the Alaska Inter-Agency Committee.A number of publications conforming to the technical needs of State and local groups in the area development field were issued.



These included Economic Trend Data by States, Some Recent Economic Changes in New Hampshire (a demonstration analysis), and Procedure for Area Development. In addition, area development organizations throughout the country were advised by means of a monthly bulletin of current data and publications of governmental agencies useful to their work.
Construction

During the fiscal year, the Construction Division continued to provide comprehensive and detailed information concerning the construction industry. The national estimates of the value of construction put in place were revised back to 1915, largely through inclusion of types of construction not previously covered. For the first time. State estimates were made available quarterly, beginning with _1947. An analytical study of the changes in the geographic distribution of construction from 1939 through 1947 was prepared. The index of production of construction materials was revised and extended back to 1915. To meet the continuing need for better understanding of the construction-materials situation, statistics on construction-materials output and use in building were brought together and issued in the form of semiannual estimates of the demand-supply situation for major materials. Special assistance in estimating the use of construction materials was given to the Office of Industry Cooperation in connection with the voluntary agreements program. In addition, regular monthly summaries were issued of the production, shipments and inventories of construction materials.A number of feature articles were published during the year on individual materials—their history, production methods, characteristics and uses. These articles were supplemented by a new series of statistical reports which provide a convenient summary of available long-term information on production, shipments, stocks, prices, exports, and imports. In addition, a series of articles was published on new construction materials.Periodic reviews of the construction situation and the changing outlook for construction were the subject of important articles released for the information of the industry. The monthly Industry Report on Construction and Construction Materials is the Division’s chief outlet for its statistics, analytical studies, and other information.The Division assumed responsibility during the year for further development and expansion of the Uniform Plumbing Code for Housing initiated by the National Housing Agency (now the Housing and Home Finance Agency). This code, restricted in its application to housing, is being extended to cover all types of plumbing installation—commercial and industrial. Concurrently, efforts are being made through the formation of a coordinating committee to bring all segments of the industry into substantial agreement on the engineering" principles involved. In the broader field of building codes, work is under way on a comparison of the various provisions in the so-called model codes for the purpose of narrowing the areas of disagreement between them. General analytical work and consultation continues on the whole subject of building laws.
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I ndustry

The Industry Division continued the collection and dissemination of trade information, economic data, production and sales statistics, and other salient information. Individual inquiries (by letter, telephone, and personal visit) averaged over 3,000 per month. In addition, replies, tabulations, and analyses were prepared in response to numerous inquiries from Members of Congress and congressional committees.Special studies and tabulations requested and financed by industry included the twentieth annual analysis of the production and distribution of salad dressings and mayonnaise; the twenty-first annual survey of the confectionery industry; sales and distribution of lubricating oils, by States; and the tabulation of business establishments, employment, and taxable pay rolls, by States and counties. The last-mentioned business establishments survey was a joint undertaking involving the participation of industry, the Federal Security Agency (represented by the Bureau of Old-Age and Survivors Insurance) and the Office of Domestic Commerce (represented by the Industry Division and the Marketing Division).Among the special studies prepared for other agencies of the Federal Government were the availability of the various materials used as rocket propellant fuels, prepared for the United States Air Force; and the machine-tool survey, made for the National Security Resources Board.“Availability statements” for many of the items appearing on the Strategic and Critical Materials List were also prepared. These statements gave summaries showing domestic supply, imports, programmed requirements, net supply available for export and nonpro- grammed uses. Also included were major sources of supply, i. e., domestic or, in the case of imports, principal countries of origin, and end-use patterns. These reports were prepared primarily for use of the National Security Resources Board, but were also used by other agencies of the Federal Government as well as other offices of the Department of Commerce.Periodic publication of nine industry reports was continued. These reports, available on a subscription basis, analyzed current trends for the following industries: Chemicals and drugs; fats and oils; sugar, molasses, and confectionery; coffee, tea, and spices; canned fruits and vegetables; leather; lumber; pulp and paper; and rubber. At the close of the year consideration was being given to the addition of several other reports to this series.In general, the Industry Division served as the source of basic and current business information for thousands of individual businessmen and other Government departments. Its various sections prepared 18 statements which were required in Department of Commerce testimony before congressional committees, and 2 statements for the courts specifying in detail the impact of specific strikes on the domestic economy.The Department of Commerce fulfills the major part of its responsibilities under Public Law 520 (Strategic and Critical Material Stock Piling Act of 1946) through the activities of the Industry Division.
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Supply requirements and other data on many strategic raw materials are prepared and revised periodically to permit proper decisions on stock-pile objectives and programs. Representatives of the Industry Division serve on the various Munitions Board committees concerned with this act as well as on the Munitions Board Requirements Committee.While primary responsibility for the voluntary agreements program under Public Law 395 rests with the Office of Industry Cooperation, the Industry Division has served the program extensively. I t made the initial statistical and economic studies which constituted the bases for most of the presently approved voluntary agreements. Its various sections collaborated in the creation of industry advisory committees, the preparation of agendas for industry advisory committee meetings, and in other matters arising in connection with the voluntary agreements program.The staff of the Industry Division continued to participate actively in the work of numerous standing and special interdepartmental committees, including committees established by Presidential direction. Standing committees on w'hich staff members served and contributed needed commodity and industry information included the following: Standard Commodity Classification Committee, Bureau of the Budget ; Strategic Materials Committee and various industry committees, Munitions Board; and Federal Specifications Board Subcommittees, Treasury Department.On May 7, 1948, the Office of Materials Distribution was liquidated with the transfer of its functions and personnel to the Industry Division. These functions included four major areas: Tin and antimony, rubber, nitrogenous fertilizer priorities program, and the export priorities assistance program. As the transfer of OMD to the Industry Division did not involve any break in the continuity of operations, OMD activities are described here.Domestic distribution controls still in effect for tin and antimony are administered by the Nonferrous Metals and Minerals Division (formerly Tin and Antimony Branch, OMD). Applications from domestic consumers for authorization to purchase or consume more than minimum quantities of tin averaged about 550 per month. In the case of antimony, applications for authorization to purchase or consume averaged about 500 monthly. In addition to requesting authorization, the applicants furnished statistical information relating to inventories and consumption which was tabulated and served to summarize the current tin and antimony situations.In order to provide for the maintenance of an adequate synthetic rubber-producing industry and at the same time make available natural rubber for strategic stock piling, the Rubber Division (formerly Rubber Branch, OMD) scheduled both the production and consumption of synthetic rubbers. In addition, the Rubber Division vras responsible for the execution of other provisions of the Rubber Act of 1948 delegated to the Secretary of Commerce.Under the nitrogenous fertilizer priorities program, administered by the Chemicals Division, assistance was given to stimulate the production of nitrogenous fertilizer to help meet both domestic and foreign needs. Through this program and the export priorities assist
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ance program, the Industry Division assisted in the allocation of nitrogenous fertilizer by the International Emergency Food Committee of the United Nations Food and Agriculture Organization.The export priorities assistance program was used chiefly to aid in the procurement of minimum quantities of nitrogen fertilizer and tin plate for purposes of agricultural production and food preservation abroad. In rare instances, export priorities were used to speed the delivery of equipment needed to expand foreign production of critical materials required in the United States.

M arketing
The gradual resumption of competitive market conditions added to the importance of the work of the Marketing Division in promoting a more efficient and effective distribution of goods and services. Accordingly, a major portion of the Division’s program was devoted to the preparation of analytical studies and the compilation of marketing data to aid businessmen in setting up market potentials, developing sales quotas, and establishing trading areas. The Division continued its basic program of research in the field of distribution cost- analysis methods and techniques. I t  also continued special wholesale and retail studies dealing with efficient methods of operation, lay-out, goods handling, warehousing, and similar activities.The Marketing Division served as a center of information and advice for the wholesale, retail, and service trades; and for manufacturers in connection with their distribution activities and marketing problems. The Division assisted in meeting increasing needs of individual businessmen, trade organizations, legislative committees, other governmental bureaus and agencies, educational institutions, and private research organizations concerned with general problems relating to the distributive system or with particular marketing problems. Assistance to business and governmental agencies was provided through correspondence ; personal interviews and consultations ; membership on interdepartmental committees; participation in national trade association programs; and preparation of technical articles for business and professional journals. Cooperation with retailers was continued through the activities of the Retail Trade Advisory Committee. Plans were made for the establishment of a Wholesale Trade Advisory Committee to provide a closer liaison with the wholesale trades. The functions of the National Distribution Council were strengthened and extended.A new series of bulletins based upon material fi’om the Bureau of Old Age and Survivors Insurance were planned and published in cooperation with the Industry Division. These reports provided data on number of establishments, employment and pay rolls on a county basis for the entire United States—information of value in market analysis and measurement which is not otherwise available in noncensus years. Two other reports of major importance were issued: State and Regional Market Indicators, 1939-45, and State, Regional, and Local Market Indicators, 1939-46. A major distribution cost survey, completed during the year, contained a number of case studies of a selected group of manufacturing firms which achieved striking
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reductions in their marketing costs through improvements in efficiency. Other publications relating to marketing practices and operations included: Effective Use of Wholesale Drug Warehouses, and Simplified Accounting for Wholesale Grocers. Summaries of current operating ratios for various retail trades and service establishments were issued, and a series of work sheets for estimating initial capital requirements in retail trades was inaugurated.

T ransportation
The Transportation Division continued its appraisal and evaluation of the several forms of transportation and public utilities in order to measure and promote their ability to meet the national and regional requirements of commerce. Numerous recommendations were made for improvements and changes in transportation facilities, practices, rates, services, and policies.The Division furnished a wide variety of information on transportation problems to shippers, carriers, trade groups, regional and State development and research organizations, and other interested parties. Types of information included data on the effects of various rate increases; material showing the flow of traffic; and analyses indicating the potential effects on industrial location of recent court decisions on basing-point pricing systems.The Division performed an unusual number of staff assignments for the Department and engaged in a series of studies at the request of other Government agencies. Included were the preparation of testimony given by Department officials before congressional committees, the development of material used in jiroceedings before regulatory agencies, and the drafting of material for affidavits which were utilized in several court proceedings. The Division assisted in formulating the Department’s position with respect to recent developments in the aviation field, notably the reports of the President’s Air Policy Commission and the Congressional Aviation Policy Board. Similar assistance was furnished in connection with testimony before the President’s Advisory Committee on the Merchant Marine and in connection with a variety of legislative proposals affecting the inland waterways, ocean shipping, and aviation as well as the proposal to establish a Department of Transportation. The Division’s analyses of the adequacy of various types of domestic transport facilities also were utilized in connection with the voluntary agreements program for the allocation of steel.During the year the Division supplied many members of Congress with information on a variety of transportation questions. Of particular significance were the data furnished in connection with the proposal to construct the St. Lawrence Seaway. A publication of the Division entitled “An Economic Appraisal of the St. Lawrence Seaway Project” was extensively used during the debate on the seaway project in the Senate. This publication, together with a supplementary one entitled “Some Pertinent Questions and Answers on the St. Lawrence Seaway and Power Project,” prepared at the request of a subcommittee of the Senate Committee on Foreign Relations, supplied a large amount of new factual data.
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The Division performed a variety of assignments for or in cooperation with other Government agencies. Several problems were investigated for the Air Coordinating Committee, including an evaluation of the equipment trust device as a means of facilitating the sale of commercial aircraft. A special study of the operations of the Federal Barge Lines was prepared at the request of the Bureau of the Budget. Members of the Division served on a number of interagency committees representing the position of the Department. Special note might be made of the work of the Division in the Interdepartmental Shipping Coordinating Committee, in the Subcommittee on Transportation of the Federal Interagency Committee on the Development of Alaska, in the Panel on Motor Transport Statistics of the Federal Committee on Economic Statistics, and in the Advisory Committee on Aviation Statistics. ̂The Division issued a bimonthly Industry Keport on Domestic Transportation; each issue analyzed significant current developments in some area of transport. Topics covered included ocean shipping, an air cargo survey, the St. Lawrence Seaway, and air freight forwarding. The reports dealing with aviation were particularly significant in collecting and presenting for the first time available information on a new and growing business. In addition to the Industry Beport series, the Division issued during the year a special study entitled “Transportation Factors in the Location of the Cast-Iron Pipe Industry” and also prepared in cooperation with Washington State College a traffic flow study entitled “Interregional and Intrarégional Traffic of the Mountain-Pacific Area in 1939.” During the year a member of the Division served as official representative of the United States Government at an International Congress on Inland Water Transportation at Paris, France, and presented a paper describing the American waterways system. Several members of the Division prepared articles covering various phases of transportation which were published in both Government and trade publications.

T rade A ssociation D ivision
The Trade Association Division serves as the Federal Government’s center of information on the approximately 12,000 trade and industry associations, the 4,000 chambers of commerce and other community progress bodies, and the 10,000 luncheon clubs. Services of such organizations are constantly in demand for all types of business- Government cooperation programs and much of the Division’s work was establishing contacts for this purpose. Many Government conferences with associations were arranged as a result of the Division’s program of promoting coordinated efforts by business and Government.During the year, the Division prepared for field office use a directory of 1,400 national trade associations. I t  started a survey of all local organizations, which will extend into the next fiscal year and include more than 4,000 cities and towns.The first edition of a 130-page booklet, United States Associations in World Trade and Affairs, was quickly sold out. This study provided basic foreign trade promotion information and included a directory of approximately 1,000 organizations.
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The results of other surveys in trade association postwar problems were reported in two publications: Trade Association Opportunities in Marketing Research and Trade Association Industrial Research.Quarterly directories of coming business conventions and trade shows throughout the United States were issued for use of the Department and its field offices.

OFFICE OF INTERNATIONAL TRADE
During the fiscal year 1948 nearly all the activities of the Office of International Trade were profoundly affected by two developments of major importance in the international relations of the United States. First, the European Recovery Program grew from a suggestion by the Secretary of State in June 1947 into the greatest peacetime program of aid and international cooperation in the history of the world. Second, political and economic relations between the countries of eastern Europe on the one hand and the countries of western Europe and the United States on the other became severely strained.The impact of these two developments was felt in every division and section of OIT. From the time the first interagency committees were formed to study the recover}7 requirements of the western European countries until the Economic Cooperation Administration became a full-fledged agency, the OIT staff was called on constantly to furnish technical assistance. And when American exporters began to explore the market opportunities in Europe created as a result of the recovery program, the service offices of OIT handled a steady flow of requests for information on procedures and on ways of developing business with the ERP countries.The two developments also resulted in a new emphasis on the role of export controls. At the start of the fiscal year, the export licensing operations of OIT were virtually in suspension, pending authorizing legislation and appropriations by the Congress. At one time, the export control staff numbered only 125. By the end of the year the Congress had enabled OIT to increase the export control staff to approximately 500, to permit effective administration of expanded controls and to make possible tighter enforcement of the licensing regulations. The increased importance of export controls as an implement of foreign policy resulted also in a reorganization of OIT. Under the new organization, export control policy and procedure is formed and carried out cooperatively by all divisions of the Office instead of being assigned to a separate export control division.OIT is now composed of four operating divisions: Areas, Commodities, Intelligence and Services, and Export Operations; and six staff units—Foreign Service Operations, Export Program, Administrative Management, Foreign Trade Zones, Publications, and General Counsel.Although the emphasis during the fiscal year 1948 was necessarily placed on the exploratory work—in cooperation with other agencies of the Government—preliminary to the inauguration of the European Recovery Program and on the adjustment of export control policies to meet the conditions of a critical period in United States foreign relations, the long-established service functions of OIT continued to be performed. These service functions included (1) informational and
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advisory services rendered to business, the general public, and Government, regarding economic and trade conditions in all parts of the world; (2) consultation with business and representation of business in the councils of Government with regard to international trade policy; and (3) promotion through all means possible of a balanced, multilateral world trade as a contribution to higher standards of living throughout the world and as a foundation for peace.OIT kept in close touch with the points of view of the international trading community by means of regular meetings with the long-established advisory committees. These committees are: The Export Advisory Committee, the Import Advisory Committee, and the Advisory Committee on the Commercial Activities of the Foreign Service. _ In addition, OIT participated in the work of the Export Subcommittee of the Departments Small Business Advisory Committee.Information on trade conditions was distributed by means of Foreign Commerce Weekly, the International Reference Service, World Trade in Commodities, Trade Lists, World Trade Directory Reports, and individual books on specialized trade subjects. Because of the continued surplus of United States merchandise exports over imports, heavy emphasis was placed on the promotion of imports as a means of placing dollars in the hands of other countries. In addition, OIT continued to administer certain operating trade programs such as a British Token Import Plan, the China Trade Act, and the Foreign- Trade Zones Act.OIT continued to spend much of its effort in interdepartmental councils and international negotiations toward the end of establishing an International Trade Organization, and in the preparatory work for and the negotiating of trade agreements under the Reciprocal Trade- Agreements Act. The guiding aim of all OIT activities is the ultimate establishment of a world trade that will be relatively free of the restrictions, instabilities, discrimination, and bilateral limitations that have characterized international commercial relations in recent years. In the meantime, OIT attempts to help foreign traders in every way possible carry on their business effectively despite their many handicaps.

F oreign T rade T rends
During the past fiscal year ending June 1948, the value of United States merchandise exports, amounting to 13.9 billion dollars, was about 7 percent below the rate reached in the previous fiscal year. Exports had risen rapidly in fiscal 1947; in the months March-June 1947, shipments abroad reached an all-time quarterly high of 4.2 billion dollars, or 16.7 billion at an annual rate. Since that peak period, exports have shown declines in each subsequent quarter. In January— March 1948 they were 22 percent below the peak quarter and in April- June, 24 percent lower. Since prices rose steadily during the year, the decline in the physical volume of exports was even sharper than the dollar figures indicate. With adjustment made for price inflation, exports in the last quarter of fiscal 1948 were 28 percent below the comparable quarter of the previous fiscal year.Recent export declines reflect the growing dollar shortage in virtually every country of the world. Loans made after the cessation of
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hostilities and before the enactment of the European Cooperation Act had rapidly been drawn down and were virtually exhausted by the end of 1947; UNRRA shipments had terminated; gold and dollar assets held abroad were being depleted. Although the need of other countries for American products remained urgent, the trade trends of fiscal 1948 furnished a basis for estimating that if further financial assistance to importing nations had not been authorized, United States exports during fiscal 1949 might be expected to fall as low as 8 or 9 billion dollars. The enactment of the European Cooperation Act, however, will make possible the continued delivery of goods essential to the reconstruction of the economies of the participating countries and will help in sustaining trade with countries in other hemispheres as well. As the program makes further headway, it is expected that exports may show a rising trend during the fii’st half of fiscal 1949 as contrasted with the last half of fiscal 1948. Despite this financial aid, it is anticipated that the value of exports in fiscal 1949 as a whole will be below fiscal 1948 levels.United States imports in fiscal 1948 were far below the level that might logically have been expected. With domestic production and consumer spending greatly expanded, the theoretical demand for imports was estimated to be close to 10 billion dollars for the year. Actual imports were far short of this figure. The value of imports in fiscal 1948 totaled 6.4 billion, as compared with the annual average of 2.5 billion in 1936-38; but with adjustment for price rises, the fiscal 1948 import volume was only 16 percent above the prewar figure. To a considerable degree, this low level of imports was due to the unavailability of exportable goods in the former theaters of war. Imports in fiscal 1948 showed an increase of 0.9 billion dollars over 
fiscal 1947.Although the gains during the last fiscal year were only moderate, the current import trend is definitely upward. Imports in terms of physical volume for the months January-June 1948 were 21 percent above prewar. The marked improvement abroad in production in recent months, especially in the countries participating in the European Recovery Program, suggests that recent import gains will be sustained if not augmented in the months ahead.Rising imports and declining exports have resulted in recent months in a marked reduction of the United States surplus of exports over imports. During the second half of fiscal 1947, the export surplus was 10.2 billion dollars. In the second half of fiscal 1948 the export surplus was 6.2 billion dollars. For the entire fiscal year 1948, however, the surplus, totaling 7.6 billion, was approximately the same as for ¿seal 1947.The deficit of other countries with the United States is now being financed, in substantial measure, by advances under the Economic Cooperation Act and by other official and private aid. Despite this assistance, the countries of the world are continuing to draw heavily on their remaining gold and dollar assets and at a rate which cannot long continue. In the years ahead, as the United States aid program draws to a close, the capacity of the nations of the world to purchase American goods will rest primarily on the size of our import trade.
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A reas

Trade relations between the United States and Europe during fiscal 1948 were conditioned by two major factors: (1) The advent of the European Recovery Program, and (2) the development during the second half of the year of political tension between western Europe and the United States on the one hand and eastern Europe on the other. These two developments and the varied and complex underlying causes of each were controlling factors with respect to United States-European economic relations during fiscal 1948 and a great part of the activities of the Areas Division were devoted to solving the problems arising from these developments.During the winter of 1948, OIT anticipated the impact which the long-run recovery program would have upon United States export control programs and revamped the organizational structure for their administration. The previous centralized organization for handling export control activity had functioned largely independently of the Areas Division. This was the natural result of the emphasis previously placed upon the problem of availability of commodities for export. Destination control, based on relative urgency of the needs of various overseas areas had largely, although not completely, disappeared by the beginning of 1948, and the export control function was regarded as one which would shortly be discontinued. The prospect of a sustained United States aid 'program basically altered these premises and necessitated not only an indefinite extension of export control but a new emphasis upon the analysis of overseas needs and careful programming of the distribution of United States exports among other nations, both to ensure the commodity support essential to ERP and to protect non-ERP areas’ minimum requirements.. The emerging political problems in eastern Europe, referred to previously, were responsible also for the adoption, in the late winter of 1948, of special procedures to scrutinize American exports to eastern Europe in order to prevent their use in the increase of the military potential of that area. This entailed the application to Europe of a degree of individual license control far beyond that previously required by considerations of short supply. The imposition of the regulation requiring the licensing of every shipment to Europe raised policy problems of an extremely complex character, many of which remain to be fully solved. During the remainder of the year, much of the time of the European branch has been devoted to special studies of the eastern European economies.With the creation of the Economic Cooperation Administration, the procedures for the operation of the recovery program immediately became of vital concern to the American trader interested in Europe. A large part of OIT’s contacts with the business community during recent months have, therefore, arisen from the need for interpreting the ECA program. The simplest of these problems is that of furnishing information on procedures entailed in selling to participating countries using ECA funds. Before the Congress passed the Foreign Assistance Act of 1948, the OIT staff provided a great amount of technical assistance to the various congressional committees and the



President’s advisory committees that were exploring the recovery needs of western Europe. .Trading conditions with the British Commonwealth areas during the year were characterized by the continuance and extension of previous trade and exchange controls, the most serious development occurring in November 1947 when Canada imposed embargoes on many consumer goods and established import quotas on a long list of products. Owing to the great volume and variety of commodities shipped to Canada, a iarge number of United States firms were affected by the Canadian restrictions.With the exception of the Union of South Africa, with which current transactions could be concluded with little difficulty, the problems of trading with other areas of the British Commonwealth became even more difficult than in previous postwar years. Such areas as India, Australia, and the British Colonies applied a series of progressively tighter control orders involving in many instances a refusal to grant extensions of existing licenses covering delayed shipments or the cancellation of outstanding licenses. By representations through normal diplomatic channels the branch succeeded in having licenses representing a substantial volume of business revalidated when special hardship could be established, such as that the goods were made according to specifications of the foreign customer and were not readily salable in the domestic and other foreign markets.The establishment of the Dominions of India and Pakistan was accompanied by such major economic, commercial, and financial consequences that completely new surveys and analyses had to be prepared to develop information services on the natural resources, commercial policies and customs regimes, trade potentials, production, public finance, banking, commercial, and financial relationships with the British Commonwealth and sterling area, and, in general, the entire economic organization of these new countries. I he political disturbances in Palestine were also accompanied by disruptions in commercial relationships requiring special assistance to United States 
triidors.While the total value of United States exports to Latin America during fiscal 1948 exceeded the exceptionally high total recorded for the previous fiscal year, it became clear as the year progressed that the peak in Latin American postwar purchases from the United States had been passed.- The drain upon gold and dollar reseives accumulated by the other American Republics during the war had become pronounced during the second half of fiscal 1947 and the first half of fiscal 1948, and the result was the imposition of much tighter import and exchange controls throughout the Latin-American area.In terms of importance of the trade between the United States and Latin America to the participants there appears to have been little change in fiscal 1948 as compared with fiscal 1947. Latin America continued to rely upon the United States as a source of supply to a much greater extent than prior to World War II, and this reliance was reflected in the continued diversion to that area of a larger percentage of total United States exports than in the prewar period. As a market for Latin-American commodities the United States tended to diminish somewhat in importance in relation to other markets dur-
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ing fiscal 1948, although it continued to import a larger percentage of its total imports from the other American Republics than prior to the war.The Ninth International Conference of American States, held at Bogota, Colombia, beginning March 20, 1948, was of great interest to the American Republics Branch because of the promise which it gave of important achievements in the direction of more effective economic- cooperation among the American nations. During the months immediately preceding the conference members of the OIT staff worked with the Interdepartmental Subcommittee on Inter-American Economic Affairs of the Executive Committee of Economic Foreign Policy in discussing and preparing positions to be taken by the United’ States delegation.Civil strife throughout the Far East prevented significant progress in carrying out the rehabilitation program and the development off trade in various Far Eastern countries. In many areas of the Far East, the political situation not only arrested reconstruction but also- greatly contributed to retardation of economic recovery.In spite of the reopening of limited private trade with Japan in August 1947, and liberalization of the regulations governing business  ̂travel to Japan in February 1948, the volume of private trade was small compared with Japan’s trade in prewar years. Japanese imports of more than $500,000,000 and exports of less than $200,000,000 in calendar 1947 continued in the first part of calendar 1948, with substantial imports of food and other essential commodities continuing- to be purchased through use of funds appropriated by the United States Government.Civil war and inflation continued to dominate the domestic and foreign relations of China. The civil war, added to the general disruption and high cost of rail and water transport, severed the major coast and inland cities from their hinterlands and restricted movement (caused maldistribution) of food crops, cotton, tobacco, coal, and other industrial materials from indigenous areas to processing centers. I t  also played a large part in reducing exports vitally needed' as sources of foreign exchange and in causing the great deficit in China’s international balance of payments.The Philippine economy continued its slow but steady recovery from, devastation caused by the war. United States Government expendi- tui’es contributed heavily to the national income, wiping out unfavorable commodity trade balances. Currency circulation remained at levels from three to four times as great as before the war, and the- trend toward disbursement of excess dollar exchange for consumer imports continued. Much needed construction materials and industrial equipment, on the other hand, remained in scarce supply. Although inflationary tendencies persisted, more stringent controls over price and distribution were instituted, and living costs in general appeared to have stabilized at fi’om three to four times the prewar levels.Much time and effort were expended in the preparation of the schedules of concessions which the United States sought to obtain from other nations in negotiating reciprocal trade agreements. These schedules, which included extensive technical analyses covering ap



proximately 5,200 foreign tariff items and 22 countries, were made for use by United States representatives at the multilateral trade agree- ments conference at Geneva. The negotiations at Geneva resulted m reductions in foreign import duties on products accounting for approximately $500,000,000 of our exports to those countries in 1939. During several months of the year 13 analysts and 2 clerks of the Oil. were in Geneva participating in the negotiations.
Commodities

The reorganization of OIT which occurred in January 1948, resulted in the Commodities Division assuming the primary responsibility for technical analysis of foreign supply and foreign requirements of commodities in short supply and in deciding the action to be taken on applications from individual firms for licenses to export 
commodities.The need for the close consultation with exporters on licensing policies and procedures became apparent shortly after the announcement of new policies in January, and many commodity advisory committees were organized. These groups, which are composed of industry and business leaders representing cross sections of industries affected by export controls, were invited to discuss with appropriate officials of OIT the problems arising out of export controls. The commodity advisory committees have helped OIT solve some of its most stubborn export-licensing problems, and have given businessmen in turn a better understanding of the complexity of the problems.The serious impediment to the normal development of American foreign trade, arising primarily from the acute dollar shortage and trade restrictions which characterize the economies of most nations throughout the world, resulted in the intensification of efforts by the commodities staff to evaluate the impact of this unsettled world condition on the many phases of American business. Every possible attempt was made to assist American producers and distributors in finding outlets abroad for their products, and profitable opportunities to import goods from abroad. Particular emphasis was laid on obtaining and evaluating data regarding the current and potential world supply of raw materials.The continued trend toward nationalization of industry m many countries, combined with ever-increasing import and exchange restrictions, necessitated constant study by the commodities staff of international business operations in the various commodity fields. Summarized surveys of market conditions and of competition for markets or for supplies of the various commodities were made and were utilized extensively by American businessmen. These same facts and conclusions regarding foreign supplies and requirements of commodities also proved useful in the extensive deliberations during a large part of the fiscal year in determining the scope and make-up of the European Recovery Program. Later, in addition to supplying the Economic Cooperation Administration with commodity information for use in its evaluations of European requests, commodity specialists consulted frequently with officials of the ECA.
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Despite the pressure of export control activities, continued attention was given to obtaining from the Foreign Service and disseminating information concerning world markets and sources for American products of all kinds. In World Trade in Commodities hundreds of surveys were published on the world-wide market and supply conditions for chemicals and health products, foodstuffs, forest products, fuels, metals and minerals, machinery ancl motive equipment, textiles, leather, motion pictures, and many other products.In order to achieve economy and bring this service more directly to bear on the needs of specific industries, 24 parts of World Trade in Commodities (formerly Industrial Deference Service in 12 parts) were made available separately by annual subscriptions to each part.The periodic Foreign Service reporting schedules were readjusted to meet the needs of business and Government. This reporting program has undergone constant reappraisal in order to gear it effectively to the objective of maintaining a constant flow of timely data for the use of business, industry, and Government. Reports for all major commodities and groups of commodities from practically all countries were received.Toward the end of the fiscal year, two officers of the Foreign Service were assigned to the Commodities Division for 1 year of on-the-job training in connection with the Inter-Service Assignments Program. These two officers were assigned to the Director’s staff and will participate actively in administrative and trade-promotion problems and projects as part of their training program. The Division also participated in the training program for several classes of officers assigned to the Department for shorter periods.

I ntelligence and S ervices
Substantial progress was made during 1948 in restoring basic service materials to their peacetime status. At the end of fiscal 1948, approximately 5,500 current trade lists were available, compared with only 3,200 at the end of the previous fiscal year. Trade list sales exceeded 80,000. World Trade Directory reports furnished in response to inquiries from American businessmen totaled nearly 26,000. Over 2,150 separate opportunities for new business were published, and 5,452 trade complaints were handled. Business callers interviewed and given personal assistance numbered 5,131, a notable increase over the previous year._ With the establishment of the Economic Cooperation Administration there was a marked increase in the number of requests from businessmen for information regarding methods of promoting business and handling transactions with importers in western Europe. Inasmuch as most of the exports to the participating countries are being shipped through private trade channels, OIT’s trade lists and World Trade Directory reports are of particular importance to suppliers in the United States who desire to establish contacts with importers in the recovery area.OIT continued throughout the year to furnish industry with detailed and specific information on foreign transport and communications facilities and public utilities. In addition, in its capacity as tech



nical adviser to other branches of the Government on foreign transport and communications matters, OIT participated in the preparation of studies on the transport systems of western Europe for the consideration of the President’s Committee on Foreign Aid and the interdepartmental committees concerned with basic surveys of the problems connected with European recovery. The Office also examined in some detail the transport systems of a number of other foreign countries important as producers of certain strategic materials. OIT participated in interagency discussions on the transportation of coal in the Ruhr and the licensing for export of freight cars and parts. In addition, OIT represented trade and business interests on the United States delegations to various international conferences on transport matters, among them the International Maritime Conference at Geneva and the Sixth Pan American Railway Congress at Havana. Considerable energy was devoted to the problem of proper packing for export and steps were taken which, it was hoped, would result in the early establishment of an Advisory Committee on Export Packaging.OIT continued to observe closely developments in insurance abroad and, through close contact with American insurance companies, kept itself fully informed on the manner in which the interests and operations of these companies and the interests and operations of United States foreign traders are affected by these developments. In this connection, close attention was given during the past year to insurance legislation passed in Argentina and the Philippines. In addition, technical services of various sorts were rendered to numerous foreign governments, and assistance was given to numerous foreign nationals interested in American insurance methods or in representing American insurance companies abroad.OIT’s fairs and exhibitions activities, inaugurated in January of 1917, were substantially consolidated during the past year. A six- point program, designed to guide those businessmen who might wish to take advantage of the various kinds of opportunities provided by trade fairs or to hold such fairs in the United States, was devised by OIT and published by the Department. An OIT representative collaborated closely with the Canadian Government in stimulating American interest in the First Canadian International Trade Fail- held in Toronto in May-June and acted as observer at various fairs abroad. American interest in international trade fairs has grown considerably. The number of United States exhibitors at some of the more important European trade fairs was twice as great in 1948 as in 1947.Much progress has been made in the direction of stimulating American travel abroad. For obvious reasons, special emphasis has been placed upon stimulating travel to ERP countries, and toward this end OIT has worked in close cooperation with EGA. An agreement was reached with the latter agency on a program for the implementation of section 117 (a) of the Economic Cooperation Administration Act. This program, it was' agreed, would be carried out by OIT, and certain portions of it were put into effect—a 16-nation European Travel Commission was established, its principal officers were appointed, and a working arrangement with OEEC was established. Other activities for the purpose of stimulating and facilitating foreign travel included
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the creation of a travel advisory committee, the completion of the foreign entry requirements service for European countries, and consultation with other agencies of this Government and representatives of foreign governments for the purpose of simplifying baggage examination, passport issuance, and foreign-exchange control.A considerable amount of time and energy was devoted to increasing the interest of the Foreign Service in trade-promotion work and reporting for business. In this connection 2 OIT staff members spent several months abroad observing conditions at 11 Foreign Service posts and consulting at those posts with Foreign Service personnel. Special emphasis was placed on the promotion of imports into the United States market.

L iaison with the F oreign S ervice
In the fiscal year 1948 incoming communications from Foreign Service officers increased by 14.8 percent over fiscal 1947, and outgoing communications to the Foreign Service increased by 18.7 percent. Incoming communications totaled 158,882; outgoing communications totaled 20,285. Communications from the military establishments abroad, including the Civil Affairs Division and the Military Intelligence Division of the Department of the Army, Office of Naval Intelligence of the Navy Department, and the Central Intelligence Agency, increased by 13.2 percent. The total for this type of incoming communications was 12,933.The 1-week basic training course given to newly appointed Foreign Service officers to provide indoctrination in the functions, duties, and activities of the Department of Commerce in the economic and commercial field was taken by 251 of these officers. Forty-eight Foreign Service officers of 2 years’ or more experience took the 8 weeks’ reorientation course, which provides, through the Department and its field offices, intensive study of Commerce’s responsibilities and activities in the economic and commercial field and reorientation through examination of United States manufacturing techniques and processing problems. Twenty-eight experienced officers of the Foreign Service were given trade conference assignments to various regional and district offices of the Commerce Field Service. These assignments provided for consultations and conferences with United States businessmen and for visits to business organizations to study techniques, processes, and problems of United States industry. During the year, 16 officers of the Foreign Service were assigned to the operating divisions of the Office of International Trade and the Department’s field offices as a part of the In-Service Training Program, and during the same period 9 officers of the Office of International Trade were assigned to Foreign Service posts.Two meetings of the Advisory Committee on Commercial Activities of the Foreign Service were held December 17,1947, and April 30, 1948. Among the subjects discussed were : Budget and personnel problems of the Foreign Service ; the advisability of an enlarged public relations program: work-load factors; the training of Foreign Service personnel returning to this country ; the preparation of geographic-economic information charts as a guide to Foreign Service
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officers as to the type of information which should be available in Washington for business; the promotion of American travel abroad as a part of our import promotion program ; and other subjects having as their objective a better utilization of the Foreign Service in the interests of American business.

E xport Controls
For the past 8 years the techniques of export control have been applied to meet fluctuating conditions in the domestic economy and on the international scene. Before the war and during the war years, export c.ontrol served effectively to strengthen the national defense. _The optimistic belief was prevalent at the end of hostilities in mid- 1945 that domestic and international readjustment and recovery would be quickly achieved. This led to the immediate removal of most domestic and export controls. Export controls were gradually reduced further, until by mid-1947 only about 20 percent of the total dollar value of United’States exports was under control, and, except for food commodities, such control was designed to limit the total quantity of a commodity that could be exported, without regard for destination.However, world recovery from the damage of the war years was inadequate to reestablish among nations the volume of trade in agricultural and industrial materials that had characterized prewar years. The prevailing inability of other nations to supply each other’s needs increased the pressure on the United States to supply larger quantities of materials and equipment already in short supply domestically. This increasing pressure led to the extension of export control to many new commodities and to the institution of many new procedures. Growing scarcities, for example, led to the control, to all destinations, of a large group of additional steel mill products, important petroleum commodities, and certain major aluminum products. The heavy demand abroad for scarce commodities resulted in exceedingly high export prices with a consequent inflationary impact on the domestic economy. To reduce this inflationary pressure the Department of Commerce limited excessive exports of commodities in short supply. In order that scarce commodities, whose export is controlled to all destinations, might be directed to those foreign end uses and destinations which would contribute most to world recovery, close control of exports according to end use and destination was reinstituted.Before 1948, licenses for most commodities were distributed primarily on the basis of the exporter’s historical participation in the export trade in the specific commodity. In December 1947 the Congress enacted legislation authorizing the Department of Commerce to use price criteria as a supplementary basis for distributing licenses. Price criteria are employed to eliminate license applications bearing prices which are clearly excessive. Past participation in export is still used as the basis of distribution for some commodities where the export quotas remain oversubscribed after elimination of applications which are unsatisfactory on the basis of end use, destination, supply commitments, and export price.Even though a commodity is not in short supply, export control according to end use and destination remains an exceedingly effective
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method of implementing United States foreign policy. For this reason, the Department of Commerce instituted control over all important exports to European and certain neighboring destinations, beginning March 1, 1948. By this policy, the Department was able not only to limit but actually to channel exports to countries participating in the European Recovery Program according to their requirements. Thus, fulfilment of the recovery needs of Europe were, and will continue to be, assisted through the mechanism of export controls. Equally important was the control provided over shipments to eastern European nations so as to safeguard the national interest.On April 30 the Department of Commerce issued a list of goods that may be shipped to all destinations—including eastern Europe—without obtaining individual export licenses. This list consists of certain goods in plentiful supply, which have no relation to the building up of war potential or to the general strengthening of industry in eastern Europe.To assist in formulating procedures for the various items under control, the Department accelerated and extended its trade-consultation activities in 1948. During the year, officials of the Department consulted with scores of different groups of businessmen concerned with the export of various commodities ranging from flour to machine tools. The Commodity Advisory Panels have been and continue to be extremely helpful in determining the most equitable methods of distributing limited quotas among exporters. These trade advisory activities yielded immediate and substantial benefits to the export community and to the Department of Commerce in the administration of export controls.In order to provide individual exporters with greater opportunity to appeal decisions which appear to impose unreasonable hardships on them, an impartial three-man appeals board, whose chairman is appointed by the Assistant Secretary of Commerce, was established on June 15, 1948. This procedure permitted persons to appeal from any regulation or administrative action of the Department of Commerce concerning export control. Appeals may be taken upon the ground of exceptional and unreasonable hardship or an improper discrimination. Problems of an over-all nature, affecting exporters as a group, are outside the scope of the appeals procedure and are considered by Commodity Advisory Panels.With the granting of additional funds by the Congress, the Department of Commerce was able to extend its compliance staff. In addition to expanding the scope of its enforcement activities, OIT also took steps to broaden the legal basis for administrative and criminal action under the Export Control Act, developed more secure practices with respect to licensing procedures, and established a code of ethics for exporters and their representatives.Throughout the year every feasible seiwice to exporters was performed. The Exporters Service Section, an organization established to disseminate export control information, interviewed over 16,000 visitors, handled over 38,000 telephone inquiries, and answered approximately 3,100 letters and telegrams. In addition, replies were forwarded to about 9,000 inquiries from field offices.



Exporters were kept abreast of changes in regulations through the Comprehensive Export Schedule which is now to be published on a regular 4-month schedule, and by the issuance of Current Export Bulletins.
F oreign-T rade Zones

During the fiscal year the Committee of Alternates of the Foreign- Trade Zones Board held five meetings to review and prepare material for the Board in connection with the administration of the act. The Associate Director of the Office of International Trade serves as chairman of this committee. Other conferences between members of the legal staffs of the three Departments represented on the Board— Commerce, Treasury, and the Army—were arranged for the purpose of developing preliminary data and, where necessary, legal memoranda for the use of the Committee of Alternates and the Board.The grant for the establishment and operation of the San Francisco zone was issued on March 10, 1948. Actual operations began 90 days after that date. Surveys were completed and applications filed with the Board by two municipal corporations, the Los Angeles and the Seattle Boards of Harbor Commissioners, and one private corporation located at San Antonio, Tex.Duplicate bills (H. E. 6159 and H. E. 6160) were introduced inthe second session of the Eightieth Congress with provisions that would authorize manufacturing and exhibiting in foreign-trade zones. The only action taken on this proposed legislation was a hearing by the Committee on Ways and Means of the House of Eepresentatives on May 10,1948.Cases docketed under section 400.800 (e) of the Foreign-Trade Zone Eegulations included a proposed operation involving the dyeing of textiles imported in the gray, extracting oleo resin caosicum from imported African chili peppers, and the mixing of different rums and the coloring of the resultant product—all petitions to perform manipulations in foreign-trade zones were denied by the Commissioner of Customs on the grounds that they constituted manufacturing.By orders No. 15 amended, and No. 15 sub. 1, dated March 8, 1948, and June 17, 1948, respectively, the Foreign Trade Zones Board reversed the decisions of the Commissioner of Customs, and authorized the first two of the operations mentioned. Action on the remaining case has not as yet been taken.An OIT representative visited Monrovia, Liberia, and other ports on the West Coast of Africa for the Department of State as an expert on free ports, to assist in the development of a plan for the utilization of its harbor installations which had been erected by the United States Government during the war. As a result of his official negotiations with the Liberian Government, the first free port on this African coast was placed in operation on July 26,1948.
OFFICE OF SMALL BUSINESS

During the fiscal year the Office of Small Business continued its efforts to provide business information and assistance to the smaller

BUREAU OF FOREIGN AND DOMESTIC COMMERCE 179



180 REPORT OF THE SECRETARY OF COMMERCE
businessmen of the Nation. In order that the needs of small business- could be determined on a factual basis, a scientifically selected testing panel of small retailers, wholesalers, manufacturers, and operators of small service businesses was established to supplement the efforts of the field offices and the Secretary’s Small Business Advisory Committee in defining these needs.An active cooperative program was developed with trade and professional associations, bureaus of business research, veterans organizations, large manufacturers, wholesalers, and public interest groups to assure the widest possible dissemination of management information to the small-businessman. This program was developed because the lack of adequate management “know-how” has long been conceded to be the number one problem of small business.The series of concise, practical pamphlets providing answers to many important management problems of small business was continued with the issuance of 206 additional Small Business Aids during the fiscal year. The reproduction and distribution of these Aids, by the cooperating groups mentioned above, increased tremendously during the year. I t is estimated that the monthly reproduction and distribution by non-Government groups approximated 175,000 copies.Two new booklets in the Industrial (Small Business) Series, entitled “Opportunities in Selling” and “Establishing and Operating a Blower Shop,” were published and about 49,000 copies sold. The sales training film produced in fiscal year 1947 continued in such demand that arrangements were made to permit its purchase by private business organizations such as the Pennsylvania Rubber Co., which conducted a series of about 25 or more showings to small independent tire dealers throughout the country.The Extension Service Program was continued with good results on an experimental basis at the Universities of Texas, Indiana, and Michigan. A strong demand for continuation and expansion of the activity was contained in the report of the deans of the cooperating institutions submitted to the Secretary at the close of the experimental period. Many other institutions have indicated their desire to participate in the program. Twelve institutions, were assisted in organizing courses in small-business management. A topical outline, with a carefully arranged bibliography for a credit course on small business to be given at the collegiate level, was begun.The Office of Small Business continued its activity with respect to competitive trade practices as they affect the small-business man and maintained its close working relationship with the Federal Trade Commission and the Department of Justice, Anti-Trust Division. Typical of the informational material published in this field were: Small Business and Trade Marks pointing out the essential requirements for a valid trade-mark and the basic provisions of the new Federal trade-mark law (the Lanham Act) ; and Small Business and Government Licenses dealing with Government licenses which are an important factor in the establishment and operation of many small businesses, covering Federal, State, and local levels. Proposed legislation providing for the establishment of State Small Business Commissions was prepared and submitted to the Council of State Governments for consideration. The drafting committee of the Council of State Gov-



•ernments approved this proposed legislation and suggested its adoption by the various States.As an aid to small-business men in the field of finance and taxation, the Office of Small Business published such informational pamphlets as The Small Businessman and Sources of Loans, The Small Businessman and his Financial Statements, Small Business and the Declaration of Estimated Tax, Basic Tax Information for Small Business Enterprises, and How an Unincorporated Business May Convert a Net Operating Loss into a Befund on Previous Years’ Income Taxes. The titles of all of these are descriptive of the subject matter.The Office of Small Business also prepared recommendations for changes in the tax laws in the interest of small businesses. These have been included in proposed tax legislation.During the year the Office of Small Business developed and activated a contract assistance program designed to assist smaller manufacturers in obtaining subcontracting opportunities through the activities of their local chambers of commerce, State development commissions, and other public-interest groups.On the recommendation of the Small Business Advisory Committee to the Secretary, a comprehensive Plan For Participation By Small Business In Industrial Mobilization was developed and submitted for consideration and approval in whole or in part. Unfortunately, due to budget limitations, the programs carried on by the Office of Small Business had to be drastically curtailed and the “current make-ready activity” proposed in the plan was abandoned as a project of the Office of Small Business. Plans and detailed procedures and methods for small industry case studies to be prepared in collaboration with, and with contributions from, the trade associations of the industry involved, were completed but due to budget limitations could not be put into effect.The Procurement Assistance Program was continued and received •excellent cooperation from the various procurement agencies of the Government. A series of conferences were held in regional offices of the Department between Commerce Department officials and procurement representatives of the armed services and other procurement agencies. At these meetings the groundwork was laid for a cooperative program, in the interests of small business, between the field offices of the Department of Commerce and the decentralized procurement activities of the Federal Government. The inclusion in the Armed Services Procurement Act of 1947 of sections 2 (b) and 3 ( a) came about as a result of the work of the Office of Small Business with the armed services, and greatly strengthened the position of small- business concerns in the matter of Government procurement and our cooperative inter-agency procurement policy agreements. There are 65 Procurement Divisions of 20 Government agencies that cooperate with the Department’s Washington and field offices in the program. Through active working relationships with these activities, at top policy and planning level, this Office endeavored to secure for small business maximum bidding opportunities for those items on which they are competent to produce as prime contractors. In numerous cases a saving to the Government has been effected as well as increased participation of small concerns in awards for supplies and services.
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On those items which are suitable only to large business production, there has resulted considerable subcontracting to smaller firms through the efforts of this Office.When, before the end of the fiscal year, Congress did not appropriate funds for the continuation of the Office of Small Business in the status of an office, plans were made to continue its more vital functions as the Small Business Division in the Office of Domestic Commerce.

OFFICE OF FIELD SERVICE
In carrying out its trade promotion functions, the Department of Commerce relies heavily upon its field offices located in important industrial and trade centers throughout the United States. I t is the primary responsibility of these offices to make available locally the reports, publications, services, and facilities of the Department designed to promote high production and employment levels in our domestic economy and to increase the volume of our international trade. Following the expansion of the Field Service during the previous fiscal year, when 77 field offices were in operation with a staff of close to 800, a heavy cut in the appropriations for the Field Service made it necessary to reduce the number of field offices to 46 and to cut the staffs by ajiiproximately one-half. With 40 percent fewer offices in operation, the volume of activity continued at a very high level, with 1,297,000 services being rendered compared to 1,353,000 during the previous fiscal year.The field offices are the representatives throughout the United States of the constitutent units of the Bureau of Foreign and Domestic Commerce, including the Office of Domestic Commerce, the Office of Business Economics, the Office of Small Business, and the Office of International Trade. In addition to disseminating material developed by the above-named units, the field offices assist businessmen in making practical use of it. They also gather information for use by the primary units in carrying out their respective responsibilities. They act also as a medium through which the information gathered on a world-wide basis by the Foreign Service of the United States is made available locally to business, in the protection and development of our foreign trade.The unsettled conditions of trade throughout the world were largely responsible for an increase in the demands made on the offices in connection with their international trade activities. Among the more important factors which caused business to rely on the field offices to a greater extent than ever before were the problems created by dollar shortages in many of our important markets. Also of great interest was the reopening of trade channels in the occupied areas of the Far East and Europe. The General Agreements on Tariffs and Trade signed at Geneva on October 30,1947, brought many inquiries for current information on this important international development. With the extension of the export control powers under the Second Decontrol Act of 1947 and the new policies and procedures put into effect by the Office of International Trade to tighten up on the controls, field offices were called upon to carry a heavy burden in effective administration of the control powers.
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Considerable interest developed in the European Recovery Program, and the plans of the military establishments in connection with military procurement and industrial mobilization brought a sizable volume of inquiries into the field ofiices.To further assist business, greater utilization was made of the services of Foreign Service officers in the United States on leave in carrying out the Trade Conference Program which was reestablished at the close of the war. Under this program, American Foreign Service officers are sent to our field offices for a tour of duty from 1 to 6 weeks, during which they confer with individual businessmen and trade organizations on trade problems and prospects in the area to which the officer has been assigned. During the fiscal year we had 22 officers on assignment for a total of 376 days covering 115 cities.The reduction in the number of offices made it necessary and desirable to expand the Cooperative Office Program under which chambers of commerce and other similar trade organizations in cooperation with the Department of Commerce act as the representatives of the Department in assisting businessmen to make wider use of the Department’s services. The program was expanded during the year so that as the fiscal year came to a close we had 57 cooperative offices in operation, an increase of 50 percent over the previous year.In connection with the domestic aspects of the field work, greatly increased demands were observed for information on local and regional economic trends, for information on current developments in construction, and for the material supplied by the Department on national income and national product. Likewise, the offices provided greater aid to the business public in analyzing and interpreting basic benchmark statistical data compiled by the Bureau of the Census, and made wider use of the material provided by that Bureau under its current statistics program.





P aten t Office
PATENT EXAMINING OPERATION

General P rogress and Condition oe W ork
On September 10, 1947, Lawrence C. Kingsland assumed office as Commissioner of Patents to succeed Casper W. Ooms who resigned to resume private patent law practice. During the fiscal year, the Patent Office improvement program was actively carried forward with extensive effort devoted to developing means for substantially reducing the excessive backlog of patent applications. The patent examining operation was strengthened by the addition of nearly 100 examiners; means to facilitate the examining processes were put in operation; and certain procedural modifications were inaugurated to expedite actions and increase the productivity of the examining corps. With more comprehensive changes in view, a management consultant firm was engaged to survey the patent examining operations, including classification, for the purpose of recommending further improvements in organization, procedures, personnel and training and to develop a manual of office practice.In June 30, 1948, 244,365 patent applications were pending in the Office. Of these, 156,514, including 8,330 design patent applications, were awaiting action by the examiners, 3,356 were involved in appeals and interference proceedings and the remaining 84,495 were under rejection pending response by applicants. This inventory was 28,267 cases greater than last year, with the examiners’ backlog increased by 8,293 applications as compared with an increase of 32,353 the preceding year. During the year, 80,708 new applications and 145,470 amendments of applications were received.Application disposals resulting from examining operations during the year came 17 percent nearer to balancing receipts than in the preceding year with the annual disposals amounting to 62.2 percent of the number of applications received. Improvement was noted in each successive quarter, and although receipts in the last quarter exceeded the quarterly average for the year, disposals reached the peak of approximately 73 percent of receipts.

PATENT CLASSIFICATION
Revision of classes 171, Electricity, Generation, and 172, Electricity, Motive Power, which classes constitute the generic classification for electricity, and class 250, Radiant Energy, progressed continuously. As a result, two new classes (323, Electricity, Voltage Magnitude and Phase Control Systems comprising 129 subclasses and 343, Communi-
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cations, Radiant, Energy, comprising 40 subclasses) were established during the past year, involving in all 2,839 original and 7,224 cross- referenced patents.Class 234, Recordei’s, was also revised and the 3,443 original patents and 6,547 cross-references contained therein were used to establish new class 346, Recorders, comprising 147 subclasses. In addition, 203 subclasses containing 8,992 original patents and 10,606 cross-references were abolished and 467 new subclasses, comprising 15,623 original and 19,997 cross-referenced patents, were established in existing classes. Transferred between various existing classes were 3,778 miscellaneous original patents and 916 cross-references, and 4,371 new cross references were made and placed in various classes to facilitate searching.Written decisions, relative to requirement of division, were made in respect to 2,935 cases. Disposition was made of 1,613 cases without written decisions.Decisions relative to assignments of applications for examination, when the propriety of original assignment was contested by two or more primary examiners, were written in 1,083 cases, and 8,271 oral decisions, satisfactory to the examiners involved, were given. Examiners and attorneys were accorded 3,177 interviews, in addition to the 9,884 oral decisions mentioned above, regarding matters of classification and fields of search; 3,096 letters of inquiry relative to proper fields of search and other matters of classification were answered; and 1,093 orders from outside industry for patent lists, involving 24,108 sheets, were filled.The classification of the 21,509 patents issued during the fiscal year was checked, and 39,414 cross-references of such patents were made.Twenty-four classification orders, authorizing changes in classification and transfers of patent classes among examining divisions, and two Classification Bulletins, Nos. 100 and 101, were prepared and published.The Classification Group, reorganized in the past year, now comprises five examining divisions and a Service Branch and is headed by a Supervisory Classification Examiner.

TRADE-MARK OPERATION
The Trade Mark Act of 1946, which superseded the basic Trade Mark Acts of 1905 and 1920, became effective July 5, 1947, and the trade-mark organization of the Patent Office entered a phase of operation concerned largely with formulating preliminary interpretations of the statute and developing a body of rules and practice in terms of which it could lay a sound course for the future. The lack of precedent and authoritative guides for the formulation of policy consistent with legislative intent of the act imposed a large discretionary burden on those immediately concerned with its administration and necessarily had an adverse affect with respect to time required in the examining operation. Other problems, of an administrative nature, resulted from receipt of the large volume of applications which were filed during the first months of operation under the 1946 act.
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The Trade-Mark Operation began the year with a backlog of 27,265 applications under the acts of 1905 and 1920. xVll of these cases were advanced in their prosecution wTith every effort made for early disposal in order to expedite conversion to full-time operation under the Trade Mark Act of 1946. By the end of the year, 10,415 such applications remained on hand, 6,874 of them as amended cases pending examination and the balance under rejection; 4,450 had been converted for registration on the appropriate register established by the new law; and 8,619 had matured to registration. New business for the year comprised three main categories: new applications filed under the Trade Mark Act of 1946; applications filed under the provisions of section 12 (c) of that act for the republication of registered marks; and applications for the renewal of registrations. Renewal applications on hand during the year numbered 7,425, of which 4,082 were received for processing under the 1946 act. An examining division which was established within the Trade-Mark Operation to handle these cases, as well as republication applications, renewed 6,704 of them. In addition 8,298 marks were republished, the first group of which appeared in the Official Gazette of December 9, 1947. In succeeding weeks this activity gained considerable impetus with republications reaching a high of over 700 for several weeks in the last quarter. Receipts in this category for the year, however, in spite of their large number, lagged considerably behind the estimates made at the beginning of the year. Whereas it was expected that about 100,000 applications would be filed, based on the assumption that owners of approximately one-fourth of all marks registered under the act of 1905 would claim benefits under section 12 (c) of the new law, the anticipated applications for republication did not materialize. On June 30, 1948, the total number of applications received in the Patent Office was 29,212, most of which were filed within the first quarter’.The reverse was true of new applications filed under the Trade Mark Act of 1946. Applications for registration on the principal and supplemental registers under this act reached a record volume of 34,116. Although the attention of the examining corps was concentrated largely upon disposal of applications pending under older statutes, 2,847 of the applications filed under the 1946 act were processed to publication and 792 marks were registered. The first trade-mark registration under the new law was issued on December 30,1947, while the first service mark appeared on the principal register June 15,1948. In addition, 45 new certificates of registration, 27 certificates of amendment and 80 certificates of correction were issued.On June 30,1948,40,111 applications for registration, including 143 for renewal of registrations, and 17,262 for republication of registrations, were pending, while 20,125 cases awaited response by applicants.By the end of the year relatively few of the problems presented in the examination of applications involving interpretation and construction of the various sections of the 1946 act had been formally considered by the Commissioner on appeal or by petition, or by the courts. The Patent Office in general pursued a liberal policy in an effort to afford to owners of marks the increased benefits available under the new Trade Mark Act.
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PATENT OFFICE ADVISORY COMMITTEE

The Patent Office Advisory Committee was reactivated by the Secretary of Commerce in the fall of 1947, resuming an operation suspended during the war. An informal organizational meeting was held in November 1947, and regular business meetings on 2 days in January and 3 days in March 1948, during which consideration was given to the proposed revision of the Patent Rules of Practice.The members of the committee are:
Mr. John Dashiell Myers, Chairman, Mr. Leonard S. Lyon, Los Angeles, Calif.Philadelphia, Pa. Mr. Herman H. Lind, Cleveland, Ohio.Mr. John A. Dienner, Chicago, 111. Dr. Gustav Egloff, Chicago, 111.Mr. John J. Darby, Washington, D. C. Mr. Charles H. Walker, New York, N. Y. Mr. Dean S. Edmonds, New York, N. Y. Mr. G. W right Arnold, Seattle, Wash. Mr. Franklin E. Hardy, East P itts- Mr. J. Vincent Martin, Houston, Tex.burgh, Pa. Mr. Merwin F. Ashley, Boston, Mass.Mr. Delos G. Haynes, St. Louis, Mo. Mr. J. N. Adams, San Francisco, Calif. Mr. Robert L. Lund, St. Louis, Mo.

AUXILIARY PATENT SERVICES
The following measures were taken to improve further the auxiliary patent services and administrative operations of the Patent Office: A machine tabulating operation was installed and placed in operation to modernize methods of preparing class lists of patents for sale, of producing copy for purposes of photolithography in publishing the Manual of Classification, and of preparing and maintaining accounts and reports on personnel, property, budget, finance, and work load and production; the modernization of the photostatic operation through installation of automatic type machines was completed with improvement in service and quality of prints at reduced production costs; facilities were developed in the Patent Copy Sales Branch to reduce the time of executing orders from businesses and individuals who regularly purchase quantities of patent copies; the docket functions for the Commissioner’s Office, the Board of Interference Examiners, and the Examiner of Trade-Mark Interferences, respectively, were consolidated and integrated in the Docket Branch of the Patent Services Division; procedural changes were instituted in the Issue and Gazette Branch to enable it to handle a considerably expanded volume of work without commensurate increase in personnel; the Trade- Mark Digest was modernized and rearranged to facilitate search and enhance its utility and value both to the Patent Office and the public; revision of the Roster of Patent Attorneys and Agents was completed, making available an up-to-date directory of attorneys, agents, and firms registered to conduct business with “the Patent Office; a project was initiated to perfect the patent copy reference collection maintained for public use in the search room; a comprehensive list of patents owned by the United States Government was compiled and made available for public use; a proposed revision of the Patent Rules of Practice was published and wide distribution made to solicit written data, views, arguments or suggestions regarding them; a prewar practice of holding semiannual examinations for the registration of attorneys and agents to practice before the Patent Office was resumed.
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The volume of auxiliary patent services rendered during the year, with the exception of the number of instruments recorded and title abstracts prepared, exceeded that of the preceding year. These gains ranged from an approximately 1 percent increase in the number of manuscript words provided to a 20 percent increase in the number of drawings prepared and corrections made. Revenue from the sale of printed copies of patents was increased approximately $115,000 while the volume supplied, including sales, distribution to governmental agencies, and foreign exchange, increased over 15 percent. Production of photostatic copies of office records was 11 percent greater than last year. Despite the increased level of activity, these operations were accomplished with less manpower than in the preceding year.

PATENT REGISTER
The Register of Patents Available for License or Sale was augmented with the net addition of about 2,000 patents during the year and now comprises approximately 20,000 patents covering a large variety of subjects. One recent considerably significant accession to the Register included 3,500 patents in chemical, photographic, and textile treating arts many of which relate to important items in everyday use. Patents dedicated to the public, patents made available for licensing as the result of antitrust suits, and patents resulting from research and development projects in Government agencies are also carried in the Register.Since the Register’s inception in June 1945, more than 150 corporations and hundreds of individuals have utilized it as a means of bring- ing patents owned by them to the attention of manufacturing and other business enterprises interested in obtaining the use of materials and processes in the development of new and improved products and services. The Patent Office provides information regarding these patents through the publication of abstracts in the weekly issues of the Official Gazette. In response to requests from trade associations and other organizations, the Office has furnished special lists of patents relating to specific subject matter, and other data have been distributed in response to inquiries from the public.

PERSONNEL
The plan for staffing the examining and clerical operations of the Patent Office, afforded by the Appropriation Act of 1948, anticipated attaining an employment level of 2,200 persons by June 30, 1948. It provided for a net employment gain of 374 for the year. This expansion was curtailed by about 50 percent when it became apparent before the end of the year that funds in the next fiscal year would not sustain this employment level.The staff of the Patent Office was increased during the year from 1,826 to 2,005 employees. This growth was accomplished through the recruitment of 604 new employees offset by the loss of 425. This entire personnel gain went to the examining operations which, in addition, were provided an additional 27 employees made available through changes in personnel in the administrative activities and auxiliary patent service functions in the executive office. The gain
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was distributed among the examining operations as follows: Patent examining, 161 employees of which 93 were in the professional service; trade-mark examining, 43 employees of which 3 were in the professional service.The training of professional employees developed during the prior year was continued for new personnel and was augmented with advanced training courses to meet the training requirements of examiners who had completed 1 or 2 years service in the Patent Office. This advanced training program consisted of lectures and instructions covering patent and trade-mark statutes, rules of practice, office procedure, decisions of the courts, the Commissioner, and the Board of Appeals in applying and interpreting statutes. Special emphasis was also given to unusual cases in an effort to develop greater accuracy and uniformity of practice among the examining divisions and to minimize the time spent in supervisory review.

FINANCIAL CONDITION
Net receipts for fiscal year 1948 were $5,651,585.68, equivalent to approximately 66 percent of total operating expenses and an increase of $836,325.21 over the preceding year. This resulted primarily from the record volume of trade-mark applications filed, the fees for which considerably more than offset a decline in revenue from patent filing fees. An additional $100,000 more than the prior fiscal year was realized from the sale of printed copies of patents and manuscript and photographic records. Obligations incurred under Patent Office appropriations amounted to $8,603,032.22 as compared with $7,262,472.27 for the preceding year and exceeded net receipts by $2,951,446.54. Although cost of operation was $1,304,559.95 greater than for 1947, the excess of operating expenses over income increased only $504,234.74 over the prior year. Fees remained virtually unchanged, there being no increases apart from the few provided in the Trade Mark Act of 1946 which became operative on July 5,1947. Further detail respecting the financial condition is set forth in the financial statement of the statistical section of this report.

LEGISLATION, EIGHTIETH CONGRESS. SECOND
SESSION

No new laws directly affecting the Patent Office or the administration of the patent and trade-mark laws by the Patent Office were enacted in the second session of the Eightieth Congress. However, patent provisions were contained in such enactments as the Rubber Act of 1948, Public Law 469, and in Public Law 773, codifying title 28 of the United States Code entitled “Judicial Code and Judiciary.” Public Law 785 contained authority for the Patent Office to engage the services of consultants to make management and operational studies. STATISTICS
The following statistics present information on the business activities of the Patent Office for the fiscal year 1948 and their condition as of June 30, 1948.
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P a t e n t  a p p l i c a t i o n s  r e c e i v e d ,  a l lo iv e d ,  a n d  p a t e n t e d  d u r i n g  f i s c a l  y e a r  19Jf8

,
Received

■
Allowed Patentsgranted

Application for— 72. 490 698 7,323 68 * 129

23, 628 600 3,182 46 121

20,718 618 3,102 59 120
80,708 27, 577 24, 617

1 Applications filed under the act of Mar. 3, 1883, 22 Stat. 625, as amended by the act of Apr. 30,1928,45 Stat. 467 (U. S. C., title 35, sec. 45).
2 Includes 1 reissue of design patent.

S t a t u s  o f  a l l o w e d  a p p l i c a t i o n s ,  J u n e  3 0 , 19J/8
Applications allowed awaiting payment of final fees----------------------------- 9,990Applications in which issue of patent has been deferred1-----------------------  547Applications in process of issue---------------------------------------------------------  679

Total allowed applications awaiting issue-----------------------------------12,216
1 Deferred under the provisions o f see. 4885 E. S.
Note..—During the fiscal year letters patent were withheld from issuance in the case 1,179 allowed applications owing to the nonpayment of final fees.

S t a t u s  o f  p a t e n t  a p p l i c a t i o n s  p e n d i n g  J u n e  3 0 ,1 9 ^ 8
Awaiting action by the examiners1------------------------------------------------- 156,514Awaiting response by applicants2----------------------------------------------------  84, 495Before the Board of Appeals---------------------------------------------------------  2,185Before the Board of Interference Examiners-------------------------------------  1,171

Total pending------------------------------------------------------------------------ 244,365
1 Includes 8.330 design p aten t applications.2 Includes 4 ,557 design p aten t applications.

T r a d e - m a r lc  a p p l i c a t i o n s  r e c e i v e d ,  p u b l i s h e d ,  a n d  r e g i s t e r e d  d u r i n g  
f i s c a l  y e a r  19Jf8

Received Published Registered

Application for— 35,157 4,251 10,855 1 9 , 4 1 1
6 , 7 0 4

39,408 10,855 16,115

1 Includes 8,619 applications registered under the acts of 1905 and 1920.
S t a t u s  o f  t r a d e - m a r k  a p p l i c a t i o n s  p e n d i n g  J u n e  3 0 , 19Jt 8

Awaiting action by examiners------------------------------------------------------- 1 40, 111Awaiting response by applicants----------------------------------------------------  20,125Before the Office of the Examiner of Trade-Mark Interferences-------------- 309Before the Commissioner on appeal-------------------------------------------------  71
Total pending-------------------------------------------------------------------------  60, 616

2 Includes 17,262 app lication s for republication o f reg istration s under th e Trade Mark 
A ct of 1946 (60 S ta t. 4 2 7 ).
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A p p l i c a t i o n s  f o r  p a t e n t  f i l e d , f i s c a l  y e a r s

Year

1929.1930.1931.1932.1933.1934.1935.1936.1937.1938.

Inventions Designs Reissue Total Year Inventions Designs Reissue Total

87, 231 4. 548 442 92. 221 1939................... 66, 561 7.603 i 387 74.55191,651 4.363 434 96.448 1940........... ........ 61. 809 7. 579 385 69. 773-84. 273 4.147 463 88.883 1941__________ 57,121 8, 462 318 65, 90173. 801 3. 854 474 78.129 1942............... . 48,469 5.568 278 54.31559, 761 4.395 441 64, 597 1943.................... 43,655 3, 202 215 47, 07256. 413 3,811 462 60. 686 1944__________ 50, 073 3,711 i 181 53,96557.078 5,069 515 62. 662 1945.................. 59.661 6, 203 2 173 66,037“60.140 6,127 404 66.671 1946____ _____ 77. 940 10. 800 i 165 88,90564.161 6.617 444 71, 222 1947.................... 77, 779 8, 856 114 86, 74966,536 8, 014 423 74,973 1948............ ........ 73, 256 7,323 i 129 80, 708
1 Includes 1 reissue of design patent.8 Includes 2 reissues of design patent.

A p p l i c a t i o n s  f o r  t r a d e - m a r k  r e g i s t r a t i o n s ,  f i s c a l  y e a r s

Year

1929.1930.1931.1932.1933.1934.1935.1936.1937.1938.

For registration For renewal Total Year For registration For renewal
17,559 1,953 19, 512 1939........ ......... 13,170 1,15116,865 1,752 18, 617 1940............. 12,435 2,40813, 636 1,508 15,144 1941_________ 11.465 2,83711, 965 1,650 13,615 1942................. 8, 997 3,10611,038 1.663 12, 701 1943_________ 7, 846 3,93814,106 2,211 16,317 1944........... . 10,102 4,30113, 516 2,101 15,617 1945.................. 13, 569 5,05413, 958 1,882 15,840 1946.................. 19, 780 6,43614,484 1,548 16, 032 1947_________ 20, 403 6,57813,372 1, 229 14, 601 1948.................. 35,157 4,251

Total

14,321 14,843 14,302 12,103 11,784 14,403 18, 623 26, 216 26,981 168,620'
1 Includes 29,212 for republication.

P a t e n t s  g r a n t e d ,  f i s c a l  y e a r s

Year Inventions Plant Design Reissue Totalpatents
1929............................. ................... 43,6171930....................................................... 49. 5991931....................................................... 44,3171932............................. ................... 52, 572 17 2, 728 392 55,709‘1933.................................... 50, 766 52 2,934 375 54,127"1934.............. ............................ 48, 523 30 2,419 343 51,3151935............................ 41,621 28 3,437 400 45,4861936..................... ........ ................ . 39, 978 61 4,174 400 44, 6131937........... .............. ............... . 39,412 65 4,939 405 44,8211938......... .............................................. . 36,672 28 5,142 343 42,1851939.............................. ................... . 41,908 52 5,154 359 47,473-1940............... ........................ 41, 708 73 5, 779 364 47,9241941............................... ......... 41.335 71 6. 695 348 48,449'1942......... .............. ..................... 40, 613 52 4.980 281 45,9261943......... ......... ........... .......... 35,068 63 2,966 212 38,309-1944_____________ 29, 714 39 2,270 169 32,1921945_____________ 27,310 26 3,552 145 31,0331946............ ...... .................... ........ 23, 535 43 3,384 115 27,0771947............................................................... 20,137 38 1,889 125 22,1891948.............................................. 21,336 59 3,102 120 24,617
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T r a d e - m a r k s  r e g i s t e r e d , -fiscal y e a r s

Year Marks registered Year Marks registered

14.391 1939_________________________ 10.591
13.897 1940...-......................... ..................- 10. 25412. 437 1941__________________________ 9,439
10, 901 1942________ _______ __________ 7,763
8. 909 1943..-....... -.......................-........... 5.883

10.139 1944________________________ 5,719
11,109 1945____________ _______ _____ 6, 987
10, 777 1946.................... ............ - ................ 7,18511,329 1947.......... .......................................- 8,883
10, 529 1948.............................. ..................... 9, 411

P a t e n t  a p p l i c a t i o n s  p e n d i n g  o n  J u n e  SO o f  y e a r  i n d i c a t e d 1
Year Totalpending

Awaiting action by examiner Year Totalpending
Awaiting action by examiner

103,236 1939................... ............... 113,277 42,215
119,597 92,203 76,723 49,050 39, 226 31,920

1940.............. .................... 110,743 44,9021941.................................... 104,957 42,1121942____ _____________ 95, 265 46, 2391943_______ __________ 91,429 39.052
112,576 106,335 104,095 109,735 116,041

1944................................... 99,157 46, 2081945__________________ 116,981 61,87533, 540 1946..............................— 157,861 110,38638,121 1947__________________ 202,923 139,11645,723 1948.............................. — 231,375 148,184
i Does not include allowed applications and design applications.
S u m m a r y  o f  P a t e n t  O ffice  s e r v i c e s  f u r n i s h e d  f o r  f e e s  o r  w i t h o u t  c h a r g e  to  t h e  ______ p u b l i c  o r  o t h e r  G o v e r n m e n t  a g e n c ie s _________________
Publications or item or service provided Total prepared or supplied

Furnished to other Government departments
For use in Patent Office

Number for which a charge was made

43,946 16,292 27,654
Photostatic copies of: 66,980 66,980210 210813,427 24,076 789,351

Patents, etc.................... -------- -------------- 289, 706 29,180 34,529 225,997
Total......... .................................-.............. 1,214,269 53,256 118, Oil 1,043,002

Certificates: 34,368 337 34,0311,547 84 1,4638,457 36 8, 4216,529 411 6, 529H 400
Total........... ........ ....................................... 51,312 468 50,844

Manuscript words: 809,200 30,400 778,80088,500 124,700 220,000
7,100 81,400124, 700

Corrected at $1.50 per hour............-............. 220,000
Total........... .......................-................... 1, 242,400 37,5C0 1, 204,900

3, 249 24, 263 15 ' 3, 2346,751 17, 512
Instruments recorded................. . ....................... 39,998 794 39,204
Printed copies of: 3,989, 878 94,563 450,203 3,445,1121, 887, 489 472,995 1,887, 489 472,995

Total...........................- .............. - ....... — 6,350,362 1,982,052 450, 203 3,918,107
13, C63 4,102 8, 961
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Patent cases before the Board of Interference Examiners

Interferences pending July 1, 1947:In interlocutory stage____________________________________  594Finally heard, awaiting decision___________________________ 50
---------  644Interferences declared, July 1, 1947-June 30, 1948____________________  484

Total interferences pending, fiscal year 1948_____________________  1, 128Interferences disposed of, July 1, 1947-June 30, 1948:Before final hearing______________________________________  346After final hearing_______________________________________  1X1
---------  457

Interferences pending June 30, 194S:In interlocutory stage, ________________________________  641Finally heard, awaiting decision__________________________  30
Total, pending_______________________________________________ 671

Trade-mark cases before the Office of the Examiner of Trade-Mark Interferences
Interferences, oppositions, and cancellations pending July 1, 1947:In interlocutory stage____________________________________  915Finally heard, awaiting decision___________________________ 233

---------  T 148New cases received, July 1, 1947-June 30, 1948:Interferences declared____________________________________  141Oppositions instituted____________________________________ 1, 212Cancellations instituted___________________________ __ 184
---------  1, 537

Total interferences pending, fiscal year 1948_____________________ 2, 685Interferences, oppositions, and cancellations disposed of, July 1,1947-June 30, 1948:Before final hearing_________________________________________  1; 054After final hearing_______________________________________  ’ 409
---------  1,463

Interferences, oppositions, and cancellations pending June 30, 1948:In interlocutory stage____________________________________  1, 073Finally heard, awaiting decision___________________________ ’ 149
Total, pending_______________________________________________ l, 222

Appeals to the Commissioner of Patents
Appeals pending July 1, 1947_______________________________________  72Appeals received, July 1, 1947-June 30, 1948:Trade-mark interferences_________________________________  7Trade-mark oppositions__________________________________  97Trade-mark cancellations_________________________________  24In ex parte trade-mark cases______________________________ 58Interlocutory appeals____________________________________  1Petitions for rehearing________________________________  9

"---------  196
Total appeals pending during fiscal year 1948__________________  268Appeals disposed of July 1, 1947-June 30, 1948:Trade-mark interferences_________________________________  7Trade-mark oppositions__________________________________  84Trade-mark cancellations_________________________________  17In ex parte trade-mark cases________________________________  51Interlocutory appeals____________________________________  1Petitions for rehearing___________________________________  9

---------  169
Appeals pending before the Commissioner, June 30, 1948 99
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Petitions to the Commissioner of Patents

Petitions pending July 1, 1947---------------------Petitions received, July 1, 1947-June 30, 1948:Ex parte______________________________Inter partes-----------------------------------------To make special-----------------------------------To revive--------------------------------------------Renewed petitions to revive-------------------Delayed payment of final fees----------------Renewed petitions for delayed fees---------Informal petitions to revive-------------------Under rule 78--------------------------------------

90764444484
1101602992, 341

189

4, 548
Total petitions pending during fiscal year 1948 Petitions disposed of July 1, 1947-June 30, 1948:Ex parte____________________________________Inter partes--------------------------------------------------To make special--------------------------------------------To revive____________________________________Renewed petitions to revive----------------------------Delayed payment of final fees-------------------------Renewed petitions for delayed fees-------------------Under rule 78________________________________

907 64 444 452 106 124 11 2, 307

4, 737

4,415
Petitions pending before the Commissioner, June 30, 1948---------
Appeals and petitions pending before the Commissioner June 30, 

1948____________________________________________ _____—
Cases before the Board of Appeals

Appeals pending July 1, 1947-------------------------------------Appeals received, July 1, 1947-June 30, 1948:Ex parte cases------------ - -------------------------------------Interference cases, priority-----------------------------------

4,517 

3, 246
Total appeals pending during fiscal year 1948 Cases decided, July 1, 1947-June 30, 1948:Ex parte appeals------------------------------------------Interference eases, priorities---------------------------

7, 763 

4, 233
Appeals awaiting action June 30, 1948:Ex parte cases---------- - - - -------------------------------------------Interference cases, priorities-----------------------------------------

Total appeals pending----------------------------------------------
Cases in the Supreme Court of the United States

Petitions for writ of certiorari:Pending July 1, 1947-------------------------------------------------Filed during fiscal year 1948--------------------------------------
Total pending during fiscal year 1948--------------------------Denied during fiscal year 1948-------------------------------------

3, 528 
2

3, 530

0
2

21
Pending June 30, 1948 1
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Cases in the United States Court of Appeals for the District of Columbia

Cases pending July 1, 1947___________________________________  15Appeals taken from July 1, 1947-June 30, 1948_____________ H I 9
Total pending fiscal year 1948_________________________________ 24Cases disposed of:Patent Office affirmed____________________________________  6Referred back to District Court for further action__________  7Heard, but not decided______________________________  _ 5

---------  18
Cases pending June 30, 1948__________________________________  6

Cases in the United States Court of Customs and Patent Appeals 
Notices of appeal filed in Patent Office, July 1 ,1947-June 30, 1948_______ 185
Cases pending July 1, 1947___________________________________  175Cases docketed July 1, 1947-June 30, 1948~__________________ I . 168

Total pending, fiscal year 1948____________________________ 343Cases disposed of July 1, 1947-June 30, 1948:Ex parte cases:Patent Office affirmed________________________________ 52Patent Office affirmed in part_________________________ 7Patent Office reversed______________________________~~ 11Appeal dismissed____________________________________  15Inter partes cases:Patent Office affirmed________________________________  3gPatent Office reversed________________________________ 4Appeal dismissed__________________________________ I 17Reargument ordered_________________________________  3Remanded for further consideration___________________  1
Total disposals, fiscal year 1948___________________________  148

Cases pending June 30, 1948________________________________________  195
Cases in the District Court of the United States for the District of Columbia

Cases pending July 1, 1947___________________________________  74Cases filed July 1, 1947-June 30, 1948_____________________IIII 65Cases remanded by Court of Appeals to the District Court and still pending_______________________________________________ 7
Total pending, fiscal year 1948________________________________ 146Cases disposed of:Patent Office affirmed____________________________________  22Patent Office reversed____________________________________  6Dismissed by stipulation________________________________ I 28Dismissed on motion of Commissioner_____________________  4Heard but not decided___________________________________  1
Total_______________________________________________________  61

Cases pending June 30, 1948________________________________________  85
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Statement of receipts and earnings for the fiscal year 1948

Unearned receipts as of July 1, 1947__________________________ $550, 910. 41Receipts July 1, 1947-June 30, 1948___________ $5, 694, 557. 53Less: Refundments______________________  42, 971. 85
Net receipts_____________________________________  5, 651, 585. 68

Total receipts__________________________Earnings:Application filing fees:Inventions, first fee___ $2, 171, 070. 00Extra claims____________  32, 504. 00Reissues_______ ______  3,780.00Designs_________________  78, 890. 00Design extensions_____  30, 345. 00Trade-marks__________ 1, 212, 295. 00
Issuance fees:Final fees— ....................  619, 440. 00Extra claims__________ 4, 390. 00Disclaimers___________ 1, 270. 00
Publication and copy sales:Printed copies_______Photoprints_________Photostats__________Manuscripts_________Certified printed copies Classification lists____
Recording fees:Abstracts and assignments______________ 166, 927. 30Articles of Incorporation________________ 1, 039. 00

844, 810. 85 8, 504. 50 42, 143. 85 174, 254. 30 25, 238. 70 3, 367. 30

Other:Drawings and correc-tions_______________  29, 230. 23Appeals______________  54, 260. 00Revivals_____________  4, 670. 00Oppositions___________ 15, 705. 00Court-costs refundment- 796. 83Registration of attorneys_______________  910. 00

$3, 528, 884. 00

625, 100. 00

1, 098, 319. 50

167, 966. 30

105, 572. 06

6, 202, 496. 09

Total earnings_________________________________  5, 525, 841. 86
Unearned receipts as of June 30, 1948________________________  676, 654. 23

Comparison of income and cost of operation for the fiscal year 1948
Gross receipts July 1, 1947-June 30, 1948______ $5, 694, 557. 53Less: Refundments______________________  42, 971. 85

Net receipts_____________________________ ____________ $5, 651, 585. 86Cost of operation:Salaries_________________________________ $7, 095, 956. 62Printing and binding:Specifications_________  $632, 467. 91Official Gazette and Ind ex .____ __________  140,847.00Miscellaneous_________ 146, 512. 18 919, 827. 09
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C o m p a r i s o n  o f  i n c o m e  a n d  c o s t  o f  o p e r a t i o n  f o r  t h e  f i s c a l  y e a r  19Jf8—Continued
Cost of operation—Continued Photolithography:Current issue_________  S 60, 520. 31Reproduction_________ 142, 784. 58---------------------  S203, 304. 89Supplies:Photo________________  72, 421. 92Other________________  38, 604. 96

Equipment______________________________  76, 926. 37I. B. M. classification project services_____  48, 465. 00Management consultant services__________  48, 450. 00Photoprinting___________________________  32, 339. 48Communications and travel_______________ 21, 367. 50Technical books, periodicals, etc___________ 19, 734. 73Other miscellaneous expenses_____________  25, 633. 66
Total cost of operation________________________________ $8, 603, 032. 22

Excess of operating cost over net receipts_____________________  2, 951, 446. 54
C o m p a r i s o n  o f  o b l i g a t i o n s  u n d e r  s e p a r a t e  a p p r o p r i a t i o n s

Appropriation 1947 1948
$6,045,626.08 402. 599. 68 127,783. 48 $7,683,205.13 919,827.09686,463.03
7,262,472. 27 8,603,032.22



N ational B ureau of Standards
The National Bureau of Standards, established in 1901, is the principal agency of the Federal Government for fundamental research in physics, mathematics, chemistry, and engineering. I t  has custody of the national standards of physical measurement in terms of which all working standards in research laboratories and industry are calibrated, and carries on necessary research leading to improvement in such standards and measurement methods. In addition to its general responsibility for basic research, the Bureau undertakes major applied research and development programs, develops improved methods for testing materials and equipment, determines physical constants and properties of materials, tests and calibrates standard measuring apparatus and reference standards, develops specifications for Federal purchasing, and serves the Government and the Nation in an advisory capacity on matters relating to the physical sciences.The Bureau’s direct appropriation for the fiscal year 1948 was approximately $7,900,000. This amount was supplemented by approximately $8,900,000 in funds transferred by the Army, Navy, Atomic Energy Commission, Office of Rubber Reserve, and other Government agencies to support special research projects undertaken for them._Most of the Bureau’s work was conducted at its laboratories in Washington. Six materials testing stations, chiefly concerned with cement analysis, were maintained in Allentown, Pa., San Jose, Calif., Seattle, Wash., Riverside, Calif., Denver, Colo., and San Francisco, Calif. Two proving grounds were in use during the year—one in Maryland, the other in New Jersey. A railway test weight car station is maintained in Clearing, 111. Radio propagation activities involved the maintenance of field stations at Sterling, Va., Puunene, Maui, T. H., Palmyra Island, Guam Island, Trinidad, British West Indies, and Las Cruces, White Sands Proving Ground, N. Mex. Eleven other radio propagation field stations were under contract to the Bureau. In addition, a transmitting station (WWV) was operated at Beltsville, Md.The activities of the Bureau during the last year fall conveniently under five very broad and general headings: (1) Research and development; (2) testing, calibration, and standard samples; (3) technical and consulting services; (4) national cooperation; and (5) international cooperation.The research and development work of the Bureau may be divided into two types. First, the investigations that stem from the Bureau’s responsibility for fundamental measurements in the physical sciences, the development and maintenance of primary standards in science and engineering, the testing and calibration of standard measuring appara
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200 REPORT OF THE SECRETARY OF COMMERCE
tus and reference standards. In these fields research and development are associated with the pursuit of greater precision in measurements concerned with the Nation’s fundamental scientific standards, physical constants, and properties of substances and materials. At the same time, new standards and measurements of this general type must be investigated and developed as new fields of science open up such as atomic and nuclear physics, radio propagation, and high polymers. Second, major specific projects are undertaken, either under direct congressional authorization or for other Government agencies. Examples of the former include the work in X-rays, artificial radioactivity, building technology, and high polymers; examples of the latter include the Bureau’s work in guided missiles, ordnance electronics, electronic computing machines, numerical analysis, and some of the projects in atomic energy.The following three activities of the Bureau—technical and consulting services, national cooperation, and international cooperation— stem directly or indirectly from the preceding functions and responsibilities of the Bureau. The results of the Bureau’s investigations, combined with the knowledge of its specialists in some 100 disciplines within the physical sciences and mathematics, are at the disposal of the Government: Thus, extensive technical and consulting services are provided to other Government agencies. During the course of the year, every major agency of the Federal Government, hundreds of bureaus and offices, a large number of States, and many county and municipal governments called on the Bureau for technical aid.Cooperation of a national nature is extended to scientific and technical societies, groups, and organizations, to industries, private laboratories, and universities. An important aspect of this cooperation has to do with scientific and technical standards, many of them related to products and equipment, safety problems, and codes. The Bureau cooperates with such groups not only because the Government as the largest single purchaser in the world has a direct interest in this work, but because it can contribute information not available elsewhere and because the Bureau itself profits from the knowledge it gains of developments outside its own laboratories.International cooperation is based largely on the role of the Bureau as the technical spokesman for the United States on international agreements relating to the development and establishment of international scientific standards.The scientific activities of the Bureau during the fiscal year 1948 were carried out through 13 scientific divisions concerned with electronics, applied mathematics, atomic and molecular physics, radio propagation, electricity and optics, metrology, heat and power, chemistry, mechanics, organic and fibrous materials, metallurgy, mineral products, and building technology. A fourteenth division was concerned with commodity standards and with the coordination of the Bureau’s work for the Federal Specifications Board. The rest of this report is devoted to a presentation of some of the work of the Bureau. Only a small part of it is reported here, and these examples have been chosen largely at random, as typical of the nature of the over-all program.
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RESEARCH AND DEVELOPMENT 

E lectricity and Optics
Research and development activities in electricity and optics are for the most part concerned with measurement problems, establishment of units of measurement, development of new and improvement of old methods of measurement, design of new or improved standard apparatus, and studies of the properties of materials used in such apparatus.The electrical work includes the establishment and maintenance of the units of resistance and voltage and their application in the construction of standard apparatus not only for measuring induction, capacitance, electric current, power, energy, magnetizing force, and magnetic induction but also for extending the range of accurate measurements of these quantities. The work in optics includes standards and measurements of luminous intensity and flux, color, transmittance, reflectance and gloss, refractive index, focal length and resolution of lenses, cameras and other optical systems, and sensitivity and contrast of photographic emulsions.Typical projects in progress include resistance measurements of very high precision ; comparisons of the Japanese with the American units of resistance, voltage, and luminous intensity by tests on standard resistors, cells, and incandescent lamps shipped from Tokyo via Washington to the International Bureau of Weights and Measures at Paris ; development of methods for measuring very small electric current; study of performance and methods for testing tapes and wires for magnetic recording ; measurement of insulating properties of plastics ; development of special resists for the photo-etching of very fine lines; study of the relation between the various kinds of gloss and the angular distribution of reflected light.

ELECTRICAL UNITS
On January 1, 1948, in accordance with international agreement, the sizes of the units used in electrical measurements (ampere, volt, ohm, etc.) were changed. The magnitudes of the changes involved were very small (in every case less than y^o 1 percent), but the principle involved is of fundamental importance and is one for which the Bureau, as spokesman for the electrical industry in the United States, has been working since 1927. The new “absolute” units are by definition related directly and simply, and with the highest possible accuracy, to the basic mechanical units of length, mass, and time. The older “international” units, which had been fixed in 1893 and were in use until this year, were derived by conventionally assigning numerical values to the electrical properties of certain substances. The values assigned to these properties (the resistivity of mercury and the electro-chemical equivalent of silver) were intended to be such as to give the desired simple relations between electrical and mechanical units. Unfortunately, however, the measurements of these properties made in the nineteenth century contained certain experimental errors which were perpetuated by the choice of the numerical values used to define the “international” units. These

812151—48------16
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errors have now been eliminated. Authority for the use of the new units is derived from a formal decision of the International Com- mitttee on Weights and Measures at its meeting in October 1946.The international system of units was established in 1893, when only moderate accuracy was needed, and when each laboratory and each power plant had to be able to reproduce independently its own electrical units and calibrate its own standards. However, the testing and calibrating services now provided by the national standardizing laboratories, such as the National Physical Laboratory in England and the National Bureau of Standards, have eliminated the need for easily reproducible standards. With the increase of accuracy in industrial and scientific measurements, the small but not negligible difference between the international and the absolute units became a source of constantly increasing inconvenience and confusion. Recognizing the imperfections of the older system, the Bureau has for many years been engaged in the difficult and time-consuming measurements needed to construct and calibrate standards that accurately embody the absolute units. The final decision of the International Committee on the values to be chosen as representing the differences between the old and the new units was based largely on work done at the National Bureau of Standards and at the British National Physical Laboratory.To minimize the difficulties incident to the transition from the old to the new units, the Bureau issued, in May 1947, Circular 459 announcing the change and giving a brief historical summary of the situation. During the calendar year 1947, test values were certified in the old units with a supplementary statement of what the value in the new unit would be where the accuracy was high enough to make the changes significant. During 1948, values are certified in the new units, with a supplementary statement of what the value would have been in terms of the older unit. I t is expected that after January 1, 1949, only values in the new unit will be used.

DETERMINATION" OF T H E  FARADAY
The possibilities of a new process for the more precise determination of the faraday were under investigation. Previous determinations based on the electrode position of silver from solutions of silver nitrate have been questioned because of the possibilities of inclusions in the deposit, formation of complex ions, and selective action of the silver isotopes. A radically different method for determining this constant was suggested by work done during the war on the development of a primary battery using perchloric acid as the electrolyte. The new process involves the solution rather than the deposition of silver; current investigations indicate that it should be much less subject to error than the older methods.

STORAGE BATTERIES AND DRY CELLS
Research and development work on storage batteries and dry cells, undertaken at the request of the Navy Department, has been actively pursued. Research using the electron microscope and X-ray spectro
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graph has cleared up some important problems regarding the crystal structure of manganese dioxide, one of the important materials used in dry cells. Valuable information has been obtained on the relative merits of various substances used as inhibitors to minimize the local actions which would otherwise shorten the shelf-life of the cell. Still another project—on the properties of the paste wall in dry cells— has led to the development of a method for measuring the mechanical strength of gels. This method is applicable to a wide variety of other substances and has attracted attention from such diverse industries as those concerned with ice cream and dairy products, candies, gelatine, rubber, floor finishes, photographic emulsions, wall papers, adhesives, and water softeners. PHOTOMETRIC UNITS

New photometric units, introduced January 1, 1948, in accordance with decisions of the International Committee on Weights and Measures, were announced. The new candle is defined in terms of the brightness of a “black body” immersed in freezing platinum, as originally suggested by the Bureau. In 1936 the Bureau proposed (1) that the new value of 60 candles per square centimeter for such a source be adopted as defining a new basic unit of brightness and (2) that this basic unit be extended to lights of other colors by means of the standard luminosity factors. This proposal was adopted by the International Committee on Weights and Measures in 1937 and approved by the International Commission on Illumination in 1939. Originally intended to be effective in 1940, the plan was delayed until 1948, when it was put into effect at the same time as the new electrical units.
RANGE FINDERS

Research in the specially constructed range-finder laboratory, sponsored by the Ordnance Office, United States Army, was continued. Standard range finders, experimental range finders, and components of range finders were investigated at different equilibrium temperatures, and when subjected to directed radiation comparable to that of the tropical sun. This laboratory, the only one of its kind in the United States, is equipped with a precision collimating system which optically simulates a target under controlled conditions corresponding to a wide range of climate. I t  thus permits performance characteristics to be evaluated with a thoroughness and facility impossible with outdoor 
targets. 8ENSITOMETRY OF PHOTOGRAPHIC MATERIALS

In marking contrast grades of photographic papers, each manufacturer uses a different system. Thus the grade marked on the package by one manufacturer does not correspond to the same grade number supplied by other manufacturers. In addition, the spacing of the grades by different manufacturers in terms of contrast is not uniform. This situation has resulted primarily from lack of a suitable method for quantitatively evaluating the grade of a photographic paper. From the user’s standpoint the situation is very unsatisfactory. A new method, the Bar-Gamma System, for évalua-
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ting sensitometric characteristics of these materials in terms of speed, contrast, scale and maximum density, and shape of their H and D curves has therefore been developed. This includes a uniform grade spacing. The method is being incorporated in a Federal specification for photographic papers, and is under consideration by an ASA committee for general use throughout the industry.

NATURE AND DETECTION OE COLOR-BLINDNESS
About 8 percent of otherwise normal males inherit defective ability to distinguish between red and green. Those affected by this type of color-blindness may fail to see a red signal, may fail to notice the difference between a green and a gray wire, or may not be able at a distance to distinguish forest land from a plowed field. They are therefore of secondary usefulness both to the armed services and to many branches of industry, and it becomes important to understand the nature of color-blindness and to detect it. In cooperation with the Army-Navy-NRC Vision Committee and the Inter-Society Color Council, a 5-year study was completed on the nature of defective red- green vision and of the tests designed to detect it. As a result of the cooperative study, the armed services have adopted a revised set of charts for testing color perception, together with revised instructions. A similar selection of charts and approved instructions has been made available for industrial use through the American Optical Co.

ILLUMINATION OF AIRCRAFT INSTRUMENT PANELS
At the request of the Bureau of Aeronautics, Navy Department, an improved and simplified method of indirectly illuminating the dials of aircraft instruments was devised. The new lighting system provides for greater uniformity of illumination on the dial faces than has heretofore been possible with present indirect lighting systems. Glare from instrument cover glasses, long a serious problem, has also been materially reduced. The new lighting panel is simple to construct, requiring no expensive and complicated machined dies for its fabrication.

M etrology
Measurement, instrumentation, and standards problems involving basic length, mass, time, capacity, and density constituted the greater part of the work of this Division. Other activities included viscosity and flow measurements in gases ; research on the thermal expansivity of structural materials ; work on master and limit gages, gage blocks,, gaging  ̂methods, and screw-threads ; standardization of microbalances and microweights; performance specifications for watches; and research on dental materials.

‘ STANDARDS FOR SCREW THREADS
Since 1918, the Bureau has taken the lead in the development of test methods and standardization in this field. Attempts to achieve world-wide uniformity in the calibration and approval of master
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screw-thread gages for the petroleum interests have made definite progress. In addition to the British National Physical Laboratory and this Bureau, the Australian National Standards Laboratory now has qualified personnel and satisfactory equipment for such work, making the third laboratory authorized to calibrate standards for the industry.Interchanges of data and surveys of testing instruments are in progress looking toward the accrediting of laboratories in France and in Germany. The significance of this standardizing service is apparent in the fact that no major drilling or pumping operations for the American Petroleum Institute or its agencies are approved unless all threaded unions are made with materials which conform to API standards for threaded tubes, pump connections, and related equipment.

microbalances and microweights
Research in this new field of standardization has thus far been confined to studies of the types of microbalances and the technique of their use. The substitution of fibers for knife-edges and flats is not new to the Bureau, as it is essentially an extension of the use of flexure plates which have been satisfactorily applied in large commercial and precision scales. Although no fiber suspension type of balance has je t  been calibrated, microweights were calibrated to 0.0005 milligram on the smaller of the available balances. While this accuracy is not equal to the relative precision achieved on the prototype kilogram, it is quite sufficient for the needs of the laboratory which submitted the weights.Extensive tests are necessary in setting up methods for calibrating these weights as the ratio of surface to mass is very high. A calibration of the prototype kilogram, completed during the year, indicates that some of the weighings made with it are accurate to the surprising precision of one part in a billion when the surface is properly cleaned. This platinum-iridium standard has a small surface in relation to its mass and is regarded as very inert and nonresponsive to changes in atmospheric conditions. Similar precautions in design and composition may be necessary for the best results with microweights.

DENTAL MATERIALS
The American Dental Association has five research associates stationed at the Bureau to assist in a program of dental research directed toward improvements in materials and techniques. In addition to basic research of this nature, a technical sound and color film on dental amalgam was prepared for the dental profession in cooperation with the American Dental Association. This is the second of a series that will stress the clinical significance of the physical and chemical properties of dental materials and the importance of correct techniques. Occasionally attention is given to pressure campaigns directed toward dentists regarding equipment purported to save time, to give better results with less effort, or to have some exclusive feature not found in any other product. Among those exposed during the
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year were an injection molding device to shape and cure denture resins and a technique in which a soldering iron was used to heat and cure denture resins.Army and Navy dentists have found dental cements very unsatisfactory for use in tropical climates. They do not set properly and cannot be finished with a satisfactory surface to match the teeth. Generally, they stain and distintegrate in a few weeks or months. These failures in the tropics were found to result from (1) the breaking of seals of bottles and consequent leakage of liquids during shipment when exposed to very high temperatures, and (2) attempts to mix these cements at tropical temperatures. I t  is anticipated that the first defect will be corrected by manufacturers and that techniques to make mixes at lower temperatures will be developed soon at the Bureau. This should result in a substantial saving because satisfactory cements will no longer need to be condemned and destroyed as a result of defective techniques. Moreover, satisfactory restorations of much longer service may be expected.

THERMAL EXPANSIVITY OF MATERIALS
Data on the thermal expansivity of new materials, alloys, and elements are essential in the design of precision equipment which must function at varying temperatures. Such information shows the expected changes in dimensions and transition points and is being used in studies of the thermal and metallurgical behavior of these materials. During the year data were secured on several copper-nickel and copper- zinc alloys and on other items.

H eat and P ower
A basic responsibility of this Division consists in setting up and maintaining a scale of temperature from the lowest obtainable temperature to the highest temperature of incandescent bodies. Instruments are certified for the measurement of temperatures in this range on the International and Kelvin temperature scales. From the measurement of temperature, the work broadens to include calorimetric measurements in regions extending over a large part of the temperature scale and a study of the thermodynamic properties of solids, liquids, and gases. From this fundamental scientific research, the work extends into the engineering applications of heat and power measurements to automotive and aircraft engines. Studies are made of the performance of the component parts of engines and of the fuels that are used in them. One phase of this work involves the fundamentals of combustion and their application to jet engines and jet propulsion. Another deals with lubrication problems which arise not only in automotive engines but in all mechanical devices.

THERMODYNAMIC PROPERTIES OF GASES
The measurement, calculation, and compilation of thermal data on gases constituted an important phase of the Bureau’s work in thermodynamics. Investigations of this type during the year included the
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following gases: Hydrogen, oxygen, nitrogen, carbon dioxide, and water vapor.A recalculation of tlie thermodynamic properties of oxygen based on the latest spectroscopic data, was made between 0° and 5,000° K. New features of the calculation included an improved method of handling the contributions arising from the triplet splitting of the ground state; inclusion of new data on upper electronic states; and explicit recognition of the effects of rotational dissociation on the state sum at high temperatures. In addition, measurements of the vapor pressure of oxygen to the critical temperatures are in progress.Thermodynamic and transport properties of hydrogen were correlated. The study included a theoretical recalculation, based on band spectroscopic data, of the ideal-gas properties of hydrogen in three isotopic modifications (H2, HD, and D2) from 0°-5,000° K; derivation of empirical equations of state to represent the P-V-T data on ID and D2 from 20°-700° K and a wide range of pressures; vapor-pressure equations for the several isotopic molecules in their ortho, para, and equilibrium forms; combination of the above data to obtain the entropy, enthalpy, and free-energy of the real gases; and a correlation of the existing data on viscosity and thermal conductivity with the other properties.In order to obtain better tables of thermodynamic properties of water vapor for such new developments as gas turbines and jet engines, an analysis has been made of the recently obtained spectra of water vapor. In the photographic region, 12 new vibrational levels have been discovered, and in the infrared, from data obtained from the University of Michigan, three new levels have been found. The rotational structure of all the bands has been further clarified with the recognition of perturbations. Improved values of the vibrational and rotational contents have been obtained from the data. Over 2,500 lines have now been identified.Charts given PV/RT as a function of P for H2, N2, and_ 0 2 were supplemented by direct-reading charts for the same gases giving the quantity of gas which a standard-size gas cylinder will deliver when the temperature and pressure of the gas are known. With the cooperation of the Compressed Gas Manufacturers Association a table was prepared giving the sizes of the commoner commercial cylinders.

SUPERCONDUCTIVITY
A program of basic research in superconductivity was started, following the completion of a new helium liquefier for the production of the required low temperatures. The first problem undertaken was a study of the restoration of resistance when a large current flows in a superconductor. This phenomenon was reported by Onnes in 1911 soon after the discovery of superconductivity, and Silsbee in 1917 showed that the restoration of the resistance was the result of the magnetic field associated with the current.The present measurements constituted a critical investigation of the transition from the superconducting state to the normal state of straight cylindrical wires as the current through the wires is increased. Wires of pure indium of three different sizes were used. I t  was
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found that the shape of the transition curve depended upon the diameter of the wire. The classical theoretical treatment predicted a behavior independent of wire diameter. The results indicated that the classical values may be approached for very thick wires. I t is hoped that the data will be of value in extending the new theory of the intermediate state.

GAS TURBINES AND JE T  ENGINES
Extensive investigations were conducted of combustion problems of internal combustion engines, in particular newer engines of the .gas turbine and jet motor types. Studies included the stability and smooth burning of flames in the combustion chambers of these engines, temperature control equipment for the flow of fuel, the development of pyrometers and similar instruments, problems of carburetor test fluids, temperature of turbine blades, and the performance of but- welded thermocouples in high-velocity air jets.Using a set of 180 spray nozzles supplied by the Westinghouse Electric Corp., considerable progress was made in the development •of a method using air to determine the flow capacity of such devices. Difficulties encountered initially were traced to burrs in the nozzles as received, and since these have been removed the performance on both gasoline and air is reproducible. Using data obtained with gasoline on 30 representative nozzles for calibration purposes, the flows of the remaining 150 as determined with air and with gasoline were in excellent agreement. Thus, the calibration may be used to test any nozzles flowing within this range with air with an accuracy which is at least as high as can be attained with gasoline as the test fluid. Tests with air require a small fraction of the time and involve no fire hazard.Approximately 75 thermocouple pyrometers, having pressed shields of silver or platinum and made in accordance with designs previously developed at this Bureau, were constructed and distributed for service tests. With one exception, mechanical stability has been found adequate, and in all cases the reduction of loss by radiation to a small but known amount insures improved accuracy in the measurement of gas temperatures.The effects of wire diameter and of velocity on the recovery factors of butt-welded thermocouples in air at essentially atmospheric conditions were measured. At velocities over 700 feet per second irregularities believed due to shock waves formed by the condensation of moisture were observed. In order to extend these measurements beyond the velocity of sound, apparatus is being assembled in which preheated air can be passed through nozzles of lavite, under conditions such that the dew point is never reached in the nozzles. Work of this nature is a necessary preliminary to the establishment of a service for the ■ calibration of thermocouples for use at supersonic velocities.

LUBRICANTS AND LUBRICATION
Considerable attention was given to the mechanics and thermodynamics of lubrication. The problems investigated were related especially to recent developments in lubricants and types of lubrica
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tion. The Bureau’s investigations included such practical problems as additive-treated motor oils, hypoid gear lubricants, lubrication of journal and ball bearings, and lubricating grease research.At the present time the effectiveness of additive-treated motor oils is determined primarily from results of tests with full-scale automotive- engines. As this involves considerable time and expense, there has been a need both in Government and in industry for a simple laboratory method that would provide results applicable to service performance. An apparatus which simulates characteristic engine deposits was therefore developed.In this apparatus oil is made to flow for a definite period of time over a steel strip which is maintained at an elevated temperature. The strip is weighed before and after the determination to obtain a numerical as well as a visual indication of the amount of deposit formed. Tests have been run on a series of straight mineral motor oils and additive motor oils containing oxidation inhibitors, detergents, and combinations of both. The data obtained in this work provide a reasonably sensitive measure of the effectiveness of inhibitors and detergents and their combinations. The correlation with engine performance is of sufficient promise to justify further work with the method.Data obtained in studies with a four-bearing friction machine show that an increase in the load on a journal bearing produces a proportional increase in frictional torque and in the fluidity of the oil in the bearing when other conditions are held constant. The increase in torque is influenced by the viscosity of the oil, the oil-inlet temperature, the oil-feed pressure, the shaft diameter, the clearance-diameter ratio, and the length-diameter ratio. The increase in fluidity is influenced by the same factors and also by the speed of the journal. Empirical equations were derived for the fluidity-pressure relationship for certain conditions, and a graphical method was devised for the use of this relationship in estimating safe bearing loads.In studies of lubricating greases, special attention was given to the effect of mechanical working upon the flow characteristics of various greases, mostly of the lithium-base and sodium-base types. In the course of this investigation, a worker-consistometer was developed. In this apparatus, provision is made for working the grease and measuring its flow characteristics in the same series of operations. Results indicate that changes in the rate of working affect the flow characteristics of greases.An investigation of the lubrication of ball bearings by means of oil-soaked pads was made using the NBS ball friction machine. A number of endurance runs were made with various mineral lubricating oils operating at high speeds and temperatures. Results of these- tests, in comparison with previous data obtained with grease lubricated bearings, indicate that this method shows considerable promise for lubrication under conditions where grease-lubricated, prepacked bearings are normally used. Further study of this method of lubrication is planned, with particular attention to the use of those synthetic and additive oils which appear to have promising characteristics for high temperature operation.
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The work of the Bureau on the lubrication of gears has been directed toward the development of laboratori- test methods for predicting the service performance of hypoid gear lubricants under conditions characterized by low speed and high torque. In connection with this program an investigation of the effect of various hypoid gear lubricants upon wear was completed. Data obtained with straight mineral oil and 11 representative samples of commercial extreme-pressure hypoid gear lubricants show marked differences in the performance of the lubricants in the higher load range. These differences, however, are in reasonable agreement with the known service performance of these lubricants.

AVIATION GASOLINE HYDROCARBONS
A program of basic research on hydrocarbons of superior value as components of military aviation gasoline completed its eleventh year with several phases of the work being pursued to completion. One of the more fruitful of these was the extension of the Grignard reaction, involving the alkylation of a highly branched ketone or ester with alkyl halides in the presence of sodium. The modified reaction is particularly valuable in the synthesis of certain highly branched aliphatic compounds which cannot be made by the Grignard reaction. In many other cases it is equal or superior to the Grignard reaction in yield and efficiency. Particularly advantageous is the lower cost and less hazardous nature of the materials involved. Another line of investigation involving an analysis of the residues from commercial production of triptane has led to a better understanding of the reaction mechanism involved in producing this aviation fuel component.

A tomic and M olecular P hysics
All of the Bureau’s facilities and activities relating to atomic and molecular physics including certain phases of electronic physics, have been grouped together to provide a coordinated research facility. This division of atomic and molecular physics comprises most of the basic lines of activity which made it possible to carry on the atomic bomb project from its inception in the fall of 1939 until the spring of 1942 when large-scale industrial operations were necessary. A portion of the current work is supported by the Atomic Energy Commission; this is closely coordinated with the Bureau’s regular work to avoid duplication of effort._ Recent advances in atomic and molecular physics require the establishment of new techniques, instruments, standards of measurement; safety provisions for workers and consumers; standard samples for calibration purposes; and test and evaluation methods. Current activities include research and allied testing and standardization in the fields of atomic spectra, radiometry, interferometry, electronic physics, mass spectrometry, X-rays, radioactivity, and atomic constants.

ULTIMATE STANDARD OF LENGTH
Experiments at the Bureau have shown that the wave length of green radiation from the mercury isotope of mass 198 offers a new and
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in many ways better standard of length. In precision, reproducibility, and convenience, this spectral line is superior to both the standard meter and the red line of cadmium; it now stands alone as the most nearly ideal standard wave length that can be obtained from any atom, either natural or artificial. The Bureau will therefore propose it for consideration as the world’s primary standard of length at the 1948 meeting of the International Conference of Weights and Measures.Primarily because the standard meter does not afford sufficient precision in some fields, the wave length of the red line of cadmium has been universally used for many years for precise measurements. However, the cadmium standard also has serious disadvantages. First, there is a fine structure in the red radiation which prevents the line from being as sharp as desirable and thus limits the precision possible. Second, the cadmium standard requires excitation in a furnace, which entails unwanted broadening of the spectral line because of relatively high temperature. The green line of mercury 198, on the other hand, has none of the disadvantages of either the meter bar or the red line of cadmium.H g198, an artificial isotope transmuted from gold by neutron bombardment, can now be obtained from the Atomic Energy Commission in quantities sufficient for use in lamps. An electrodeless tube containing a few milligrams of HG 198 and excited by high-frequency radio waves has been designed, affording a highly satisfactory, convenient, and reproducible source of exceedingly sharp spectral lines. Using this lamp, preliminary values of the wave lengths of 33 spectral lines of H g 198 have been determined relative to the standard red radiation from cadmium. Many of these values appear to be correct to 1 part in 100,000,000. The development of a standard source and wave length superior to cadmium in sharpness, intensity, and convenience in use will be of inestimable value in the future refinement of physical optics, for example, in an accurate determination of the velocity of light, and in the measurement of dimensions, planeness, and expansion of mechanical and optical parts by interferometric methods.

RADIOACTIVE ISOTOPES
Accurate knowledge of the energies of the nuclear radiations emitted by radioactive isotopes and of the detailed sequence in which these radiations are emitted is necessary for their most efficient utilization, especially in medical applications. A comprehensive program is being carried out to determine nuclear energy levels and disintegration schemes, particularly for those radioisotopes now available from the Atomic Energy Commission but for which such data are lacking or uncertain. During the year accurate determinations were made of the energies of beta and gamma radiations from radioactive iodine 131, and data were accumulated on the energies of radiations from the gold 198. Progress was also made toward the assignment of disintegration schemes for these elements.With the increasing use of artificially produced radioactive materials in medical research and treatment and in industrial and Government laboratories, standards are necessary for accurate quantitative measurement of radioisotopes. The development of cobalt 60 gamma
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ray standards was successfully completed, and 150 calibrated standards were made available. Research was also in progress preparatory to the establishment of standards for sodium 22 and carbon 14.Some isotopes now in general use have half-periods of only a few days. These short-period isotopes cannot be used for the production of permanent standards. However, this problem is being solved by distribution of calibrated samples which permit the periodic calibration of equipment used for measuring these isotopes. Improvements in methods of preparation and standardization were developed to make the service reliable. Standards for iodine 131 and phosphorous 32 were established, and periodic distributions of calibrated samples were made to about 80 institutions. This service not only provides for uniform measurements in different laboratories but establishes such measurements on a much more accurate absolute basis than could be attained previously.

MEASUREMENT OF RADIOACTIVITY
Basic to the use of radioisotopes as tracers in medical, biological, and industrial research is the detection of the presence of such tracers by means of the radiation which they continually emit. Measurement; of alpha, beta, and gamma radiations is also important in experimental studies of nuclear forces, structure, energy levels, stabilities, and disintegration rates, as well as in protecting the safety and health of workers who may be exposed to such radiations. A continuing program has been under way to develop and calibrate new and improved instruments for detecting and measuring these radiations and to assist governmental agencies in the purchase specification and comparative- evaluation of such instruments.During the past year studies at the Bureau demonstrated that some industrial diamonds are highly sensitive detectors of gamma radiation,, and a gamma ray counter was constructed using a diamond as the sensitive element. This experimental model operating at room temperature proved to be a very “fast” counter capable of recording a much greater number of pulses per minute than is possible with the conventional Geiger-Müller counters. Apparently not all diamonds possess the necessary sensitivity, but preliminary investigations show that those diamonds which are sensitive increase in sensitivity with use and that their sensitivity per unit volume is equal to or greater than that of any counter yet devised. The useful life of conventional radiation counters is from 3 months to 2 years depending upon how often they are in operation. A diamond counter should be practically indestructible, although extremely long use might produce discoloration and flaws corresponding loss in sensitivity. There is no appreciable cost difference between diamond and ordinary counters. Further studies are necessary to establish definitely the properties of diamond counters, but in addition to the indicated high sensitivity and probable long life, an important advantage is the small size, permitting use inside thè human body or in small openings in industrial equipment.Another phase of this program was the development of the pulse- height selector. In the study of alpha particle spectra, it is important to have an electronic device which will count ion pulses produced as the alpha particles traverse the gas of an ionization chamber and record
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these pulses in terms of the number of ions produced. To accomplish this simultaneously for all sizes of pulses that may be produced by a complex group of alpha particles is particularly advantageous. Such a pulse-height analyzer was designed and constructed and is now being calibrated.

NEUTRON SOURCES AND STANDARDS
The quantitative measurement of the strength of neutron sources and fluxes has heretofore been possible with an accuracy of only about 20 percent. This unsatisfactory condition has been due in part to the lack of a primary neutron reference standard of constant value. Construction was completed of such a standard which will serve as a reference unit of neutron intensity for intercomparison of neutron measurements of all laboratories in this country. The standard consists of a beryllium sphere in the center of which is a capsule of compressed radium bromide. This is a photo-neutron standard which can change in intensity only with the very slow decay of the radium. Corrections for this change can be accurately computed. The next problem is to determine the rate of emission of neutrons from this primary standard.

PROTECTION AGAINST RADIATION
The increasing use of broad-beam and high-energy X-rays in medicine and industry, as well as the recent developments in atomic energy, have presented new problems in all phases of radiation protection and shielding. Exact wall-thickness requirements and optimum types of construction for protection from extremely high-energy radiations are not known. In the past protective barriers were constructed of much greater thickness than proved to be necessary, but this solution is no longer feasible.The Bureau is now engaged in a comprehensive study of the properties of protective materials in order to determine the most effective utilization of protective barriers. For example, during the past year experimental work with broad-beam X-rays has provided an exact determination of the amount of radiation on the emergent side of lead barriers up to 3 inches thick and of concrete barriers up to 4 feet thick. These studies, incorporated in a new X-ray protection handbook now in press, have provided much of the data for the safe design of barriers for broad-beam X-rays.Closely coordinated with this experimental investigation is a theoretical study (sponsored by the Office of Naval Research) of multiple scattering of radiation in large barriers. Plans are being made to extend this study in order to obtain a general understanding of the progressive transformation which radiation beams from various high- energy sources undergo while traversing protective barriers and other materials.The ultimate goal of the program as a whole is the accumulation of data from which the greatest degree of protection with the lowest possible cost of installation can be calculated. Since the cost of protection alone in a 50-million-volt installation may represent half to three- quarters of the total cost, the economic factor in shielding problems is becoming increasingly important.
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MEASUREMENTS OF X-RAY DOSAGE

The medical profession now employs X-rays over the range from 10,000 to 2,000,000 volts. To utilize these radiations safely and effectively in clinical practice, standards of dosage must be established and instruments for measuring dosage developed and improved. For the more common range of 90 to 200 kilovolts, the Bureau has established and maintains standards for calibrating dosage-measuring devices such as the thimble chamber commonly used in medical practice. However, large errors may be introduced when thimble chambers are used to measure the softer radiation or the high-intensity beams produced by the new beryllium-window tubes which are now being used. In addition, the adaptability of existing standards of radiation to the region below TO kilovolts has been open to question. Studies were made to evaluate these uncertainties, with the result that the Bureau is now able to calibrate clinical dosage meters for very soft radiations ranging from 5 to 90 kilovolts. Further work is being done to determine the fundamental requirements for the measurement of X-rays produced below about 20 kilovolts. The problems of dosage measurements with high-intensity X-rays, which at present cannot be measured by ordinary ionization means, is also under study, and preliminary results show some promise of success in this field.
MAGNETIC M OM ENT OF TH E PROTON

New techniques have been developed in the last few years which make it possible to measure the magnetic moments of various nuclei relative to one another with extremely high precision by means of relatively simple equipment. Absolute values, however, are known with comparatively low accuracy. In order to establish the absolute scale with improved accuracy, the necessary apparatus was designed and constructed; measurements are now being made of the frequency of precession of protons in a magnetic field while the magnitude of this field is simultaneously measured with a high-precision current balance. The results of this determination will not only contribute to knowledge of nuclear phenomena, but will also provide a simple and convenient- secondary standard for measuring the absolute value of magnetic fields.
FIELD MEASUREMENTS BY ELECTRON MICROSCOPY

By application of the electron optical analog of the Schlieren system used in light optics, the use of the electron microscope was extended to a new class of investigations—the study of electric or magnetic fields in space. Perhaps the greatest value of the method lies in its utility as a quantitative method for exploring complex fields of extremely small dimensions or systems in which a probe of size greater than the electron would disturb the field under study.In applying the new technique, a point source of electrons is brought to a focus by a magnetic lens some distance in front of a rectangular grid. In the absence of any disturbance, the point image of the point source illuminates the grid and casts a shadow of the grid on a fluorescent screen or photographic plate. If some disturbing field is placed between the point source and the lens, the point image is distorted, as
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is the shadow of the rectangular grid. By studying the deformation of the grid shadow it becomes possible to compute a two-dimensional field pattern of the disturbing field in the object space.The method has been applied successfully to a study of magnetic fields in the vicinity of a wire carrying magnetically recorded pulses and to a study of the fringing fields in the vicinity of magnetic domains in crystalline magnetic structures. Applications to other fields of research are extensive; several promising ones are currently under investigation.

I-IIGH VOLTAGE MICROSCOPE
Construction of an electron microscope using electrons of energies up to 1.4 million volts is essentially complete. This instrument is the first of its kind ever constructed and gives promise of important contributions to our knowledge of electron optics, biology, and metallurgy.The principal limitation of electron micrography at present is its low penetrating power, which prevents investigation of the most commonly used biological specimens prepared by means of a microtome. Use of higher energies may be expected to open up fields of study which are at present inaccessible. Another important consideration is the reduced energy loss per unit thickness in the specimen which accompanies the use of higher beam-energies. In view of the destructive action of low-energy electron beams on biological material, high-voltage electron microscopy should offer a distinct advantage in the investigation of living specimens.Since relativistic effects are important for electrons in the million volt range, it is to be expected that electron optical systems will behave differently in this energy region. Theoretical studies are already under way to investigate the advantages and disadvantages of relativistic electron lenses. One of the first applications of the new microscope will be to check the theory by actual experiment.

PRECISION MASS SPECTROGRAPH

With the support of the Office of Naval Research a cooperative program is under way, including the Westinghouse Research Laboratory, on the design and construction of a large mass spectrograph of sufficient resolution and stability for the precise measurement of nuclear masses. A knowledge of the precise value of nuclear masses is vital to many types of research in nuclear, atomic, and molecular structure. As our knowledge of these physical systems grows, increasing precision becomes more and more essential.A precise knowledge of atomic masses, for example, leads directly, through the mass energy equivalence, to a knowledge of the binding energy and stability of various nuclei and to the energy that will be released in nuclear reactions such as the fission of uranium. For the mass measurements to have significance, the precision must be extremely high.
ELECTRONIC SURFACE REACTIONS

Studies of the formation and dissociation of negative atomic ions at surfaces within a vacuum tube afford a powerful but heretofore
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little used tool for the investigation of electron emission and surface physics. Neglect of this method has been largely due to the complexity of investigations involving negative ions and the ambiguous or contradictory nature of the results of studies performed over the last 40 years. These difficulties have been partly overcome as a result of research completed during the past year. This work involved the development of a new and greatly simplified vacuum-tube technique for separating and identifying negative ions by chemical elements. In addition to its simplicity of structure and operation, the sensitivity has been greatly enhanced, thus making the studies more complete and accurate than previously possible. The new analyzer tube, which uses radio frequency fields between concentric or parallel-plane electrodes as a means for sorting the ions, has special characteristics which should make it applicable for other uses.Parallel theoretical studies were made on the rate of destruction of negative ions by the radiations from various warm or hot surfaces in electronic vacuum tubes. I t  was found that the ions of many of the elements are easily dissociated by such radiations. This indicates that negative ions could be formed in copious amounts near a hot cathode and greatly affect the electron emission, yet be destroyed before they could be detected. I t now appears that tube geometry is a critical factor in the operation of any system embodying hot surfaces when negative ions are to be studied.

ATOM IC ENERGY LEVEES
An extensive research program is under way having as its object an up-to-date compilation of the energy levels of the elements as derived from the analysis of atomic spectra. Information which is scattered in thousands of reports in the world’s scientific literature is being compiled and critically evaluated. Also, the complex spectra of those elements which have not been investigated by other workers are being measured and analysed. As each major portion of the work is completed, the data are being published as NBS Circular C467. Section 1 of volume I, which includes 45 spectra characteristic of hydrogen and deuterium through fluorine, was issued April 15,1948. Section 2, covering neon through chlorine, and section 3, describing argon through vanadium, have been completed and are being printed. A compendium of all known energy levels is needed by workers in many fields, such as atomic and nuclear physics, astro-physics, chemistry, and the metal industry. Besides serving theoretical and experimental scientists as a complete storehouse of identified atomic energy levels, these publications will also be a guide for future research in spectroscopy and atomic physics.

Chemistry
The Chemistry Division does a wide variety of work in physical, analytical, organic, and inorganic chemistry. Within the Division are special units devoted to organic protective coatings, detergents and adsorbents, carbohydrates, metals and alloys, pure substances, electro- deposited coatings, gases, acid-base indicators and pH standards, hydrocarbons, and uranium and related materials. Every kind of
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technique is used in the analytical work of the several groups and many kinds of physiochemical measurements are made. Most of the “standard samples” issued by the Bureau originate in this Division, which also is responsible for the custody and distribution of all of these materials. The following paragraphs illustrate the various types of work carried forward or completed during the past year.

HYDROCARBONS
Marked improvement was attained in the operation and efficiency of the fractionating process of adsorption as a tool for fractionating and analyzing hydrocarbons. The process was successfully utilized in separating hydrocarbon components in the gasoline, kerosene, gasoil, and wax fractions of petroleum. In this work, six columns 52 feet long and eight columns 26 feet long are used.The distillation laboratory performed 5,100 “still-days” of operation, involving work on the fractionation, analysis, and purification of hydrocarbons, with 15 high-efficiency distilling columns operating 24 hours per day, every day in the year. In this period 189 different charges of material were processed. The longest distillation ran continuously for 77 days.The rotary concentric-tube distilling column has been developed to a point where the experimental model shows, for operation at one atmosphere, an efficiency factor approximately ten-fold greater than the conventional high-efficiency distilling columns. This work is now proceeding along two lines: (a) The development of a suitable full- scale apparatus for continuous operation at atmospheric pressure, and (5) the testing of the experimental model at reduced pressures.Precision measurements of physical properties were completed on 62 different hydrocarbons of the highly purified API-NBS series. The measurements covered the density at several temperatures, the refractive index at 7 different wave lengths at several temperatures, and vapor pressures and boiling points at 20 pressures in the range from 50 to 800 millimeters of Hg. The compounds measured included 17 paraffins, 21 benzenes, 14 cyclopentanes, 8 cyclohexanes, and 2 cyclomonoolefins.The pressing need imposed by defense activities in 1941 for all .available data on hydrocabons led to the initiation, with the American Petroleum Institute, of a new cooperative project dealing with collection, compilation, and critical evaluation of all published data on the physical and thermodynamic properties of hydrocarbons. Up to June 1948 a total of 536 pages of material relating to properties had been issued, and during the year most of this was published in a bound volume. Selected Values of Properties of Hydrocarbons (NBS Circular C461). The uses to which the tables have been put include identification of hydrocarbons; evaluation of the data of analytical distillations ; setting up correlations of physical properties, or combinations of physical properties, for analyzing mixtures of hydrocarbons by type; evaluation of the purity of hydrocarbons from measurements of freezing points; evaluation of heats of combustion; calculation of heat balances for industrial processes; and evaluation of equilibrium ^constants for given reactions in industrial processes such as those of
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hydrogenation, dehydrogenation, dimerization, cyclization, isomerization, alkylation, and cracking.

CARBOHYDRATE C H EM ISTRY

Research on carbohydrates has contributed much to the advancement of organic chemistry. Several years ago, knowledge of the positions of atoms in space and the recognition that these positions are more ox- less fixed in derivatives of sugars by the presence of a ring structure, enabled the Bureau to advance the concept that many x-eactions of organic chemistry take place intramolecularly : atoms of neighboring groups approach atoms within the molecule and effect replacement by the so-called opposite-face mechanism. This concept satisfactorily accounted for formation of ortho-esters fi-om acetyl glycosyl halides, for production of anhydro compounds from tosyl derivatives, and for certain migrations of the oxide rings. Recent work has shown that the same principles account for the formation of acetamido derivatives by deacetylation of either acetyl sugars or acetylated nitriles of aldonic acids, reactions which have been considered anomalous for many years. A satisfactory interpretation has been devised for the l-eaction of tertiary amines with acetyl glycosyl halides whereby 1,6-anhydro sugars are formed. The preparation of a crystalline 2,3,4,6-tetra- acetylmannose exhibiting mutarotation and differing from the two previously known tetraacetylmannoses established that the accepted structure of one of the previously known tetraacetates must be in error. The Bureau’s work indicates that the acetate in question is formed by a reaction involving migration of an acetyl group by virtue of a neigh- boi'ing group attack. In the course of the work it was found that the products could be varied almost at will by alteration of the solvent, temperature, and manner of adding the reagents. The role of the solvent and the kinetics of the reaction are being studied further. Other subjects investigated were nitrogen tetroxide-oxidized starch; amino derivatives of mannuronic, galacturonic, and glucuronic acids ; the formation of glycosyl derivatives of ascorbic acid ; and 2-keto acids dei'ived from disaccharoses.
STANDA RDIZATIO N OF GAS A N A L Y S IS

The need for standardization of methods of gas analysis has been decisively demonstrated by a series of cooperative analyses of standard gas samples prepared by the Bureau. These samples were analyzed by 50 laboratories in this country in cooperation with the Bureau and Committee D-3 of the American Society for Testing Materials. Conventional volumetric chemical methods and the relatively new mass- spectrometric method were used. The results of all of these analyses to date have been presented in a series of frequency distribution plots which show at a glance the real state of gas analysis in this country. The divergence of results between laboratories and between methods was much greater than generally expected. Many sources of error were identified and the more accurate procedures were brought into focus. Thus the direction of standardization was indicated and tentative methods are in preparation. Where complete composition of complex
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mixtures, particularly those involving hydrocarbons, is required, the mass spectrometer has demonstrated a superiority over older methods.

PROCESSING OF Z IR C O N IU M  ORE

Zirconium is attracting attention as a strong, corrosion-resistant and relatively light metal. Its principal source is zircon, a refractory mineral which is difficult to process by conventional methods. _ Part of the equipment (the Herreshoff furnace) installed for the wartime work on the production of aluminum from clay has been used to determine the hearth temperatures and furnace-feeding rates under which zircon made into a paste with a solution of caustic soda can be converted to soluble compounds suitable for the subsequent stages of processing. The calcining is done in a continuous process. A temperature of 900° C. is sufficient.
BO N E -C H A R  IN V EST IG A TIO N S

Bone char is used in great quantities for the decolorizing and purification of raw sugar. As the fresh char costs more than $300 per ton, the used material must undergo repeated revivification by “burning.” Since the amount reburned annually in the United States is about 1,600,000 tons, a study of the conditions which result in the most effective recovery is of great economic significance. As part of a long-range program, in cooperation with bone-char producers and cane sugar refiners, the Bureau conducted several investigations on the revivification of char and on its characteristics. Those completed were concerned with the kinetics of oxidation of carbon in char during burning and an improved method for determining the small amounts of sulfur compounds present in the material. Work was_ begun on the relation of the form in which sulfur occurs to the objectionable characteristics it imparts, on a study of the mechanism of filtration through adsorbents such as bone char, and on the efficient transfer of heat to the char during revivification.
STANDA RDIZATIO N OF T H E  p H  SCALE

Careful control of acidity is essential in the manufacture of pharmaceutical products, medicines, paper, leather, and textiles as well as in processing foods, and in biological research involving the growth of organisms in solutions and body fluids. The several convenient pH meters now available commercially enable precise determinations of pH values in such varied media to be made with ease and rapidity, but these values are based upon a scale fixed by the pH assigned to the standards with which the instrument has been calibrated. Lack of a universally accepted definition of the pH scale has sometimes led to confusion and disagreement in pH values determined in different laboratories. To correct this situation, the Bureau has defined a pH scale as nearly as possible in terms of exact thermodynamic quantities. To establish this scale, it is necessary to have reliable standards of pH. The Bureau has therefore undertaken the development of convenient, accurate standards for the calibration of pH-measuring equipment. The wide range of acidity to be covered necessitates the development of
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several standards: four certified standard samples were issued and others of the required purity and stability are in preparation.

A N A L Y T IC A L  M ETHODS

A rapid, extremely sensitive method was developed for the determination of very small concentrations of water vapor in gases. The method requires only small samples, is simply applied, and can be used for many purposes for which no other known method is suitable.
Polarographic methods were devised for the determination of traces of tin and lead in hydrochloric acid and for cobalt in electrodeposited nickel. A device for the estimation of polarographic wave heights and a method for the automatic recording of titrations were developed. A study of the effect of gases on spectral excitation resulted in substantial simplification of the spectrochemical analysis of aluminum allovs.Methods were revised for determining phosphate as an impurity in chemical reagents and acidic or alkaline impurities in sodium oxalate (an important primary chemical standard). A number of improvements were made _ in the tests for various other impurities in chemical reagents in connection with the revision of specifications for these materials. Advances were made in methods for the determination of gold, platinum, and palladium as they occur together in the fire-assaying of ores and in dental gold alloys. The difficulties formerly encountered in the identification of tin by chemical-microscopical techniques were overcome. An experimental study of the Koppers-Hinckley method for the determination of butadiene— a major constituent of several of the synthetic rubbers—in mixtures of hydrocarbons was completed.

SPECIAL IN ST R U M E N T S
A constant-voltage power supply was designed and built, with the cooperation of the Electronics Division, to control cathode potentials during electrolysis as employed in polarographic and other analytical work. The high degree of control attainable with this device permits separation of elements whose electrode potentials differ by only a few tenths of a volt. A new direct-reading instrument, known as the spiral contractometer, was developed for measuring the stress in electrodeposited coatings. Stresses in such coatings vary with the conditions of plating and are related to the characteristics and usefulness of the coating. A novel type of differential manometer for comparison of vapor pressures was substantially completed. I t will detect a pressure difference as small as 0.001 millimeter of mercury.

M e c h a n i c s

More than 80 research projects in engineering mechanics, sound, mechanical and aeronautical instrumentation, aerodynamics, and hydraulics, were active during the year. In the field of sound, particular attention was given to the absorption of sound by acoustic materials, transmission of sound through walls, the piezoelectric properties
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of quartz for oscillators, methods for measuring the hearing loss of deafened people, and the establishment of an ultrasonic laboratory to study the properties of gases and liquids by means of sound of extremely high frequency. In aerodynamics, the emphasis has again been on basic studies on the nature of turbulence and on improvements in the technique of measuring turbulent flow, particularly at high speeds; in addition, model tests were made in the wind tunnel to determine air forces on projectiles for the military services. The first steps were taken in the establishment of a laboratory for calibrating working standards and pressure gages at pressures up to 100,000 pounds per square inch; apparatus was built for the accurate calibration at low temperatures of instruments to measure humidity; equipment for supplying oxygen to airplane pilots was developed and tested.Large structures of several types were tested to determine the effect of changes in design, temperature, and locked-up stresses on stress distribution and on strength; theoretical and experimental studies of stressed skin structures characteristic of modern aircraft have been made to improve the stress analysis of such structures under steady and under dynamic loads; the technique of mechanical testing was improved by research on wire strain gages, acceleration pick-ups, and displacement pick-ups, and by the construction of a dual-load fatigue machine for determining fatigue strength of structures under alternating loads of variable amplitude; the field of engineering mechanics was extended into biomechanics by measurements of strength of bones as a part of a study of the “strength” of the human body considered as a mechanical structure. In hydraulics, continued progress waŝ  made in the study of such basic problems as the flow of stratified liquids and the flow capacity of short pipes and intakes; other Government agencies were assisted by tests on models of hydraulic structures; a study of flow in transparent plumbing systems was completed. The following descriptions of a few of the projects that were completed suggest the nature and scope of the year’s work.

TURBULENCE A T SU PER SO NIC SPEEDS

While a great deal is known about air turbulence and its effects at speeds up to approximately half the speed of sound, little is known so far about higher speeds, particularly supersonic speeds. Many supersonic wind tunnels are now in operation in various countries, but practically nothing is known about the amount of turbulence in the air stream of such tunnels, and there is no reliable information on the effects possibly associated with this turbulence. One of the principal reasons for this dearth of information is the lack of suitable instruments for measuring turbulence at high speeds. The Bureau has demonstrated that properly designed hot-wire anemometers may be used for this purpose, and has made what are believed to be reasonably reliable measurements of turbulence in two supersonic tunnels at speeds of 1.72 and 1.9 times the speed of sound. This work was sufficient to show that hot-wire methods should be further developed for greater versatility and reliability at high speeds. A program of
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research and development is therefore under way, in which heat-loss characteristics of fine wires are being studied both theoretically and experimentally, new hot-wire probes are being developed, and new electronic equipment is being constructed to extend the frequency range and sensitivity of hot-wire measurements. This work is being conducted with the cooperation of the National Advisory Committee for Aeronautics.

SC REENS FOR D A M PIN G  W IN D -T U N N E L  TURBULENCE
In 1940 the Bureau in cooperation with the NACA demonstrated that the turbulence in a wind tunnel could be reduced to low levels hitherto unequaled by passing the air through a number of fine screens. Screens have since found wide use as dampers of turbulence in many modern wind tunnels. The damping characteristics of screens have thus assumed considerable importance; and, since these characteristics were not sufficiently well known, the Bureau carried on a second and more comprehensive investigation during the past year. The results confirmed the findings of 1940 and produced, in addition, more information needed by the designer to obtain best results from a given screen installation. It was shown, for example, that certain theories of damping were inaccurate and therefore were not to be relied upon. It was also found, as indicated by earlier results, that a simple expression based on an elementary theory represented the results as accurately as the damping could be measured.

STICK-FORCE INDICATOR
Stick-force indicators are used in the flight-testing of aircraft to 

detect abnormal forces required to operate aircraft controls in maneu
vers. A ll thus far devised are based on the deflection of a spring as 
the force is exerted, but differ in the means used to secure remote indi
cation. This year a model, using direct current systems for remote in
dication, was developed which is lighter in weight, smaller in bulk, 
easier to install, and has a more reliable performance than previous 
instruments of this type.

SHORT TU B E  M ETHO DS FOR ACOUSTIC M ATERIALS
The development of a simple, rapid method for control testing of small samples of acoustic materials is a recurrent problem confronting the building industry. In the past, measurements of absorption coefficients have been made on samples of material exposed to a random sound field in a reverberation chamber. However, this method is not suited to control testing; it is relatively slow and requires large samples of material and elaborate, expensive equipment.
A  device for measurement of acoustic impedance, from which it is 

possible to deduce the coefficients of sound absorption for normal inci
dence, was constructed. The unit consists of a tube in which the work
ing length between source and sample is about an inch instead of the 
several feet required by previous tube methods. Measurements with 
the short tube show excellent agreement with theory through frequen
cies of 2,000 cycles per second.
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M E A SU R E M E N T  OF BO NE IM PED A N C E

Knowledge of an individual’s threshold of hearing through bone conduction and its relation to his threshold of hearing through air conduction are important for the medical diagnosis of hearing loss. To determine the actual force a sound produces on the mastoid bone, the output of a bone-conduction receiver (hearing aid) as a function of the audio signal voltage applied directly to the receiver must be known. However, the output of the receiver will in general be strongly affected by the acoustic load against which it is working. In the absence of accurate determinations of bone impedance, the most reliable method for measuring the response of a bone conduction unit is to determine its output by subjective loudness-balancing against a calibrated air-conduction receiver. As with all subjective tests, the precision of this method is rather low.A project for measuring impedance of the mastoid and other bones of the head has been undertaken for three reasons: (1) To devise an objective method for determination of normal standard bone-conduction thresholds, to accompany the air-conduction threshold standards already maintained by the Bureau, (2) to obtain data for use in the construction of an artificial mastoid for making objective measurements of the response of bone conductor units used with audiometers and hearing aids, and (3) to improve the design of bone conduction receivers, for maximum efficiency results when the receiver is matched to the impedance of the mastoid.
As a first step, a meter was constructed which records directly the 

in-phase and quadrature components of an audio-frequency signal. 
W ork is in progress on adapting this meter to making rapid measure
ments at a sequence of frequencies, to facilitate the making of measure
ments on human subjects.

W ELDED STEEL BOX GIRDERS
The failure of several welded steel ships during the early part of 

W orld W ar I I  indicated that many problems relating to welded struc
tures remained to be solved. One of these was the effect on ductile 
behavior of constraint due to geometrical shape and to differences in 
temperature.The constraint is believed to result in “locked-up” stresses in welded structures which are not caused directly by applied loads. A series of tests designed to study this problem were completed at the Bureau.The box-girder type of specimen was chosen as it simulates to a large extent the geometry and shape which was believed to be causing trouble in ships and other welded structures. Four large box girders of identical design were tested as simply supported beams in the Bureau’s 10,000,000-pound capacity compression testing machine, one girder being tested at each of the following temperatures: —40°, 0°, 40°, and 80° F.The tests showed a transition from brittle fracture to ductile failure between 0° and 40° F. The transition was accompanied by an increase in the strength of the girder and in the energy  ̂required to fracture the girder. No such transition was found in tensile tests of coupons from
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the steel in the girder. It was concluded that large welded structures will break with a brittle fracture at low temperatures because of severe geometric constraint if the applied load is large enough. The tests also provided data on the effect of size of specimen on type of failure, as the girders were intermediate in size between a laboratory specimen and a full-size welded ship.

W IRE ST R A IN  GAGES

The wire strain gage has become an indispensable tool for static and dynamic measurement of such mechanical quantities as strain, stress, force, pressure, displacement, and acceleration. With the increased use of wire strain gages (by the aircraft industry, in particular), a demand arose for information on their accuracy under various conditions of use. A long-term program of performance tests of 15 different types of gages was therefore initiated in 1943 at the request of the National Advisory Committee for Aeronautics. The program was completed during the past year; however, a study of the stability of gages oyer long periods of time is still in progress. The results appeared in a series of National Advisory Committee for Aeronautics reports. They show the relative accuracy of several types of gage, and the errors caused by straining beyond the elastic range, by variations in temperature, and by the finite thickness of the gage.
P L U M B IN G  SYSTEM S

The merits of the various kinds of venting used in house plumbing drainage systems were studied extensively, using several drainage systems constructed of transparent plastic pipes and fittings in order that the flow phenomena taking place in different parts of the systems could be seen and photographed. This investigation, the major part of which was financed first by the National Housing Agency and later by the Housing and Home Finance Agency, was conducted in order to supply data to the Uniform Plumbing Code Committee for the preparation of a national plumbing code. A tentative draft of the Uniform Plumbing Code has been made public by the Housing and Home Finance Agency.
O r g a n i c  a n d  F i b r o u s  M a t e r i a l s

_ The organic materials investigated by the division—rubbers, plastics, textiles, leathers, and papers—owe their strength, elasticity, and plasticity to the long chain-like structure of their molecules. Such compounds are formed in nature by a process known as polymerization, in_ which as many as several million individual molecules may be joined by chemical reaction. The similarity in the architecture of all large molecules of organic materials not only provides a common basis for theoretical treatment but simplifies many practical problems as well. High-polymer research is thus coming to occupy an important place in the program of the division.A large part of the work on organic and fibrous materials is done in response to demands for accurate determination of the constants and properties of these materials. This program has grown to include electrical, optical, thermal, thermodynamic, chemical, mechanical, and
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electronic studies in collaboration with laboratories throughout the Bureau. The new work on high polymers will not displace the studies of constants and properties, but rather will make use of the datain determining the molecular structure and in interpreting the behavior of useful products.High-polymer research included molecular weight determinations; investigations of elasticity, creep, and flow; and studies of viscosities of dilute solutions of high polymers, of absorption of water vapor and other gases by high-molecular weight compounds such as textile fibers, of electrical and optical properties, of chemical reactions,_ and of the process of depolymerization. Some representative activities in the specific fields of natural and synthetic rubber, plastics, textiles, leathers, and paper are outlined below.

' R E S IN -B O N D IN G  OF PARER

Studies of resin-bonding were carried out in the Bureau s experimental paper mill. This work gives promise of making practicable the use of short-fibered wood pulps in paper making. Deciduous woods, such as the maple, beech, birch, or poplar, have until now been used only as “filler” in the manufacture of high-grade printing paper. In 1946, for example, wood of this type accounted for only 16 percent of the pulp consumed and in inventory. As usually processed, the deciduous woods do not produce the primary qualities of strength and resistance to surface pick. However, since the new technique depends on the resin to give satisfactory bond strength between the fibers, it overcomes the disadvantage of lack of hydration of deciduous fibers in the heating process. As a consequence, it appears likely that the Nation’s supply of wood suitable for paper making will be markedly 
increased.

IM PROVED DOPES FOR A IR PL A N E  FABRICS

As part of a program for the development of improved fire-retardant dopes for airplane fabrics, a series of outdoor weathering tests of experimental panels, covered with dopes made from cellulose acetate butyrate, was completed. The tautness of panels doped with cellulose acetate propionate was slightly inferior to that of panels doped with cellulose acetate butyrate, although there is some possibility of improving this property when other experimental work is completed. The flexibility of fabrics doped with cellulose acetate propionate, however, was superior to that of cellulose acetate butyrate doped fabrics. Aluminum powder was found to give pigmented films superior in ■ flexibility to those made with aluminum paste. A marked improvement in weathering resistance was obtained by adding certain compounds to the dopes to provide protection against the deteriorative action of ultraviolet light.
A N A L Y S IS  A N D  T ESTIN G  OF SY N T H E T IC  RUBBERS

A program for the standardization of Government synthetic rubbers, involving the development of methods for chemical analysis and physical testing, is being carried on at the request of the Office of
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Rubber Reserve. During the year an azeotropic distillation method using toluene was devised for the determination of water in GR-S and other synthetic rubbers. A new type of apparatus was developed for testing rubber by measuring strain, in contrast to the conventional testers that determine tensile stress. The results of tests with this instrument are more reproducible than those previously obtainable, and can be used to determine the three parameters of a curve representing the progress of vulcanization with time. One of these strain testers is being installed in each of the Government synthetic rubber plants.

ABRASION TEST FOR TEXTILES
A new instrument for the abrasion testing of textiles has been constructed and successfully used to measure the abrasion resistance of a wide variety of products including floor coverings and coated fabrics as well as all kinds of textile products. This machine is based on a theoretical solution of the problem of producing uniform abrasion of a surface in every azimuthal direction. As an adjunct to this apparatus a_ device has been designed to measure the amount of wear bv determining the change in capacitance. The combination of these two instruments permits a quick and reproducible evaluation of the abrasion characteristics of textiles and other materials.

PERFORM ANCE R EQ U IR EM EN TS FOR H A N D  LUGGAGE
In an effort to mitigate the serious loss and damage to hand luggage in the_ hands of common carriers, associations representing rail, bus. and air lines requested the Bureau to aid in setting up a commercial standard for hand luggage. Minimum performance requirements suitable for the purpose have been determined through laboratory performance tests in comparison with behavior of luggage in actual service. The laboratory tests measure the ability of luggage to withstand external loading, dropping onto a hard surface, and repeated lifting by the handle. The results correlate excellently with the behavior of the same luggage in actual service.

Metallurgy
The year’s work in the field of physical metallurgy involved such subjects as the melting of metals, preparation of alloys, shaping of metals by hot and cold working, and determinations of the structure, properties, and behavior of metals and alloys under normal and abnormal conditions of use. Research projects of a fundamental nature include the preparation of iron of the highest possible purity; investigations of the mechanism of fracture of metals; studies of the factors involved in corrosion; determination of the gaseous elements in metals; and determination of equilibrium diagrams of binary alloy systems. Among the projects in applied research were studies of the resistance of light metals (for aircraft use) to corrosion in marine and other atmospheres; corrosion underground and the means for its prevention; the resistance of ferrous pipes to coi*rosion by tap water;
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the effect of boron on the hardenability of steel and on the chilling properties of cast iron; the use of light metals in housing construction; the effect of chromium plating on the mechanical properties of steels used in aircraft; stabilization of austenitic stainless steels; effect of variables in the melting and casting of copper-silicon and some magnesium alloys; and improvement and standardization of test methods and procedure for specification of metal powders.

FRACTURE OF M ETALS

The manner in which failure or fracture develops in a metal depends upon a number of factors. Metals creep at high temperature, yielding in a plastic manner under relatively light loads; at room temperature metals vary greatly in ductility during fracture; at low temperatures (e. g., liquid air temperatures) some steels become noticeably embrittled, whereas other steels and certain nonferrous alloys may be not only stronger but tougher than at room temperature; repeated application of relatively light loads may cause “fatigue” fractures which have a characteristic appearance.An extended investigation of the flow, fracture, and ductility characteristics of metals and alloys has been in progress for several years, involving creep and stress-rupture tests at elevated temperatures and conventional tensile and impact tests at room and lower temperatures. Another phase of the study was the design of an instrument for direct measurement of indentation hardness of metal at high temperatures. If such determinations can be made, much time now spent on time- consuming tests may be saved.A study of fatigue failures such as occur in airplane propellers has encouraged attempts to detect and determine fatigue damage by X- ray diffraction determinations of surface stresses, before failure occurs. Another study of the mechanism of fracture involved examination of specimens of ship plate from all-welded ships which have failed m service. This work has been conducted in cooperation with the Navy Department and currently is partly supported by the Ships Structure Committee of the Navy, Coast Guard, and Maritime Commission. ¿V report on the examination of specimens from 60 ships was prepared for the sponsors. Failures in welded ships vary from short cracks to longer cracks which traverse one or more plates and in extreme cases travel completely around the ship. I t has been shown that the origin of the cracks usually can be ascribed to design, overstressing, and occasionally to improper welding; it has also been shown that plates in which the cracks propagate are notch-sensitive, whereas plates in which the cracks die out instead of traversing the plate are not notch-sensitive. Present activities are concerned with examination of specimens from 11 additional ships, received through the Ships Structure Committee, and with attempts to determine why the faulty plates are notch-sensitive as well as subject to crack propagation. _ The cost of this work is about $20,000 per year while the cost of repairing a single ship which broke in two was more than $400.000.
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CORROSION
W ork in this field includes studies of the fundamentals of corrosion 

as well as practical problems in the occurrence and prevention of cor
rosion. To identify some of the factors in the basic causes of cor
rosion, single-crystal specimens of aluminum alloys have been pre
pared and are being exposed to m ildly corrosive media to determine the 
effect of crystal orientation on the rate of corrosion. Another line of 
attack on the fundamentals of corrosion, which is in progress, is 
observation under the microscope of the behavior of etchants on the 
various phases, crystal faces, and grain boundaries of metal specimens.In the field of practical corrosion and methods for its prevention, attention has been concentrated on corrosion in two environments, in a marine atmosphere and underground. The study of corrosion in a marine atmosphere is concerned primarily with aluminum alloys used in aircraft, including a lesser number of magnesium alloys. Factors being studied for their effect on the rates of corrosion include composition and heat treatment of the alloys, protective coatings, methods of fabricating and joining specimens, and the effect of stress applied to the specimens'during exposure to the corroding medium. The project began in 1925 and has been instrumental in the development of modern high-strength, corrosion-resistant, light-weight alloys for air- craft use. The work is sponsored by the Bureau of Aeronautics (Navy), the National Advisory Committee for Aeronautics, and the Department of the Air Force.

The study of the corrosion of metals in service underground began in 1922 and has continued with active cooperation from producers and 
users of pipe materials and the operators of pipe lines for the trans
portation of gas and oil. The Cast Iron Pipe Research Association, 
representing the manufacturers of cast-iron pipe, supplies two research 
associates for this work. A t the present time, specimens of pipe ma
terials, w ith and without protective coatings, have been buried in 15 
test sites which represent various combinations of soil and climatic 
conditions encountered throughout the United States. Specimens are 
removed periodically, after exposures up to 14 years ; and the loss in 
weight and the number and depth of pits are determined. Attempts 
are being made to develop instruments to measure the electric cur
rents generated by the corrosive action, while the specimens are still 
underground. Cathodic protection of metals underground, by the 
application of current from power lines or by coupling the pipe line to 
slabs of zinc, aluminum, or magnesium which serve as sacrificial anodes, 
can be accomplished by rule of thumb procedure, but accurate control 
of cathodic protection requires better knowledge than is now avail
able of the amounts and distribution of these corrosion currents.

Information required on the use of light metals in housing con
struction is concerned chiefly with corrosion problems. The suitability 
of certain alloys for housing has been established, and precautions to 
be observed in installation have been determined.

M E L T IN G  A N D  CA STIN G  OF M ETALS A N D  ALLOYS

Porosity and other defects in metal castings and ingots melted in air 
result from reaction of the molten metal w ith oxygen, nitrogen, and
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hydrogen of the atmosphere. In normal practice, complicated deoxidation or degassing procedures are used near the completion of the melt to neutralize the effect of these adsorbed gases, but these procedures are not always completely successful. Melting in high vacuum or in controlled atmospheres, to avoid contamination by obnoxious gases, has previously been confined to small-scale, laboratory operations, but the Bureau now has a furnace which can be used for melting and casting up to 100 pounds of metal in a high vacuum—the pressure within the furnace never exceeds 300 microns. A study of the effect of vacuum melting on the properties of copper-tin alloys is nearing completion and will be followed by studies of other copper alloys.The use of silicon as a substitute for tin in copper-base alloys was proposed during the war period. An investigation of the effect of foundry practice on the properties of binary copper-silicon alloys, containing up to 5 percent silicon, was completed.Experiments have shown that additions of small amounts of boron, less than 0.5 percent, have a pronounced effect in increasing the depth of chill of cast iron. The results will be of interest to producers of chilled iron castings, such as are used for rolls for some types of rolling mills.The transformation of graphite flakes, which are characteristic of cast iron in general, into nodular particles of graphite with consequent improvement in properties for certain uses, is ordinarily accomplished by malleabilizing or other heat treatments. Some years ago the presence of nodular graphite was observed in castings of a nickel-chromium-molybdenum iron without any heat treatment being required. A study of the effect of composition and melting practice, including nucleation technique, on graphite formation in cast iron is now under 
way.

E Q U IL IB R IU M  DIAGRAM S
The bases of understanding of the properties and behavior of any alloy are the equilibrium diagrams of the binary alloy systems involved. Work in this fundamental field of metallurgy has been started for certain alloys of magnesium for which the available diagrams are incomplete, of uncertain value, and otherwise unsatisfactory. Materials are being assembled; a furnace for preparing alloys under carefully controlled conditions is under construction; and alloys will be prepared and studied by metallographic methods, physical and mechanical tests, observation of response to heat treatment, and other techniques.

P U R E  IR O N

The preparation of “pure iron,” for the direct determination of the properties of the elemental metal and of its alloys, has been attempted at one time or another by most of the prominent metallurgical laboratories. However, continued improvement in analytical methods for the determination of impurities and increased knowledge of the pronounced effects of minute amounts (perhaps 0.001 percent) of certain impurities have rendered inadequate the earlier determinations of the properties of “pure iron.” When complete information on iron of the required purity is available, it should be possible to specify the proper



2 3 0 REPORT OP THE SECRETARY OF COMMERCE
ties and behavior of a given type of steel more precisely than can now be done. I t may also be possible to compute the composition for a new steel with hitherto unattainable properties—for example, a gas turbine alloy with an unusual combination of strength and rigidity at high temperatures—instead of relying on the present empirical methods. A program is now under way directed toward the preparation of iron in greater quantity and of higher purity than the 1-pound ingots of 99.99-percent metal produced in 1937. Purified sponge iron has been prepared, and attempts are in progress to melt this purified metal without contamination.

POWDER M ETALLURGY

A study of sieve testing methods for the specification of metal powders was completed, and a review of the literature of powder metallurgy as revealed in United States patents -was published as National Bureau of Standards Miscellaneous Publication M184. Current activities include studies of methods for particle-size analysis of very fine (subsieve size), particles and the effects of compacting pressures, sintering temperatures, time, and other factors on the properties of powder metallurgy objects.
M i n e r a l  P r o d u c t s

. Research in the field of mineral products is concerned with materials closely related in composition and constitution, such as porcelain, glass, refractories, enameled metals, building stone, and concreting materials. The_ results of fundamental research in the general field of nonmetallic, inorganic mineral products can be effectively applied to many specific products. Thus, a significant part of the work is the elucidation of the structure, constitution, and properties of the silicates and related substances which make up these materials. For this purpose, research was carried on in the analysis of mineral products by X-ray and electron diffraction, electron and light microscopy, and phase equilibrium determinations at high temperatures. In addition, work was conducted in such fields as glass, refractories, enameled metals, concreting materials, lime and gypsum, building stone, and methods of crystal synthesis. The following projects are illustrative of the year’s investigations.
o p t i c a l  g l a s s

In developing optical glass for the armed forces, precise determinations of composition and of physical properties are required. Thus, programs in progress on the development of glasses for special types of lenses and for the transmission of particular wave lengths not only provided compositions peculiarly adapted to the requirements but also supplied data on the relationship of composition to optical properties. The determinations of viscosity, surface tension, and specific heat required for the improvement of optical glass are also furnishing material on the relationship of these physical properties to composition. Studies in progress on the relation of weathering durability of
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glass to electrical properties ancl composition are giving additional background material. The correlation of such apparently diverse material gives a sound framework for the work which is now under way on the construction of a comprehensive and adequate theory of the constitution of glass. Such a theory should enable the Bureau as well as private industry to furnish optical glasses with a minimum expenditure of time and effort in searching for the proper compositions and manufacturing processes.

P H Y SIC A L  STRUCTURE OF CONCRETE

Investigations under way to delineate the physical structure of concrete included two studies: (1) The accumulation of water on the surface of freshly mixed concrete and cement pastes known as “bleeding” and (2) the determination of the pore structure.Concrete technicians have long believed that bleeding affects the physical properties of hardened concrete both in desirable and undesirable ways, but lack of a satisfactory method of measurement has prevented the establishment of the exact role played by bleeding. By means of an apparatus developed at the Bureau, the bleeding water is continuously collected as it appears at the surface of a sample and is floated up through carbon tetrachloride into a burette. The initial phase of this work, including a statistical analysis of the results, indicates a high degree of reproducibility for the method.A determination of the size, distribution, and number of the pores in hardened cement pastes and concretes will give a better understanding of the mechanism responsible for the development of strength and other properties. In this study nitrogen gas is adsorbed at — 195° C. in order to determine the surface area of the hydration products after hydration and storage at various temperatures. The surface area available to nitrogen is dependent on the chemical composition of the cement, the proportions of cement to water, and the storage conditions.
SO U N D N E SS OF HYDR ATED L IM ES

The widespread occurrence of a type of plaster failure, caused by an increase in volume of the hardened plaster and characterized by the formation of large bulges or blisters in the finish coat, has become of great concern to the building industry. Laboratory studies at the Bureau have led to the conclusion that the expansion is caused by the slow hydration of unhydrated magnesium oxide present in the dolomitic hydrated limes used in preparing the white coat. Many manufacturers have now installed large autoclaves and other equipment to produce a more completely hydrated lime. Since the defect does not exhibit itself for several years, it is necessary to have an accelerated test. Consequently, an investigation was undertaken of 80 hydrated limes, representing a cross section of the limes being produced in the United States, to obtain their expansive characteristics, and an accelerated performance test acceptable for a specification for the soundness of lime was developed.
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W E A T H E R IN G  OF M ARBLE

Marble exposed in building or monumental structures to rapid and extreme changes in temperature sometimes disintegrates by apparent enlargement or volume increase. Studies in progress have shown that volume changes are due to the great difference in thermal expansivity in different crystallographic directions of the calcite crystals making up the marble. The work has led to a new durability test for marble, which shows a high degree of reliability. Experiments on the relation of volume change to grain size and other factors are under way.
CASTABLE REFRACTORIES

An investigation is in progress to obtain badly needed technical information on the recently developed castable refractories, which consist of a mixture of refractory inert material with a rapidly setting refractory cement. Diagrams have been completed showing the relation of bulk density of mixtures to the particle size and packing of the inert refractory material. Tests of the effect on strength of the amount of cementitious material present indicate that a much higher percentage of this high-cost ingredient is now used in the commercial product than is necessary. The results of the investigation will not only furnish essential information on the properties of this potentially valuable material, but will provide the basis for specifications for Government purchase.
EN A M E L E D  M ETALS

_ The increasing use of porcelain-enameled steel panels for roofs and side walls of homes and business structures gave rise to a study of the relative ability of different types of porcelain enamels to withstand weathering. Backs of specimens were exposed at four geographic locations selected to give a wide range of atmospheric conditions. Inspections were made during the year to determine the condition of the specimens after 7 years of exposure. The results indicate that good acid resistance and reasonably good gloss are desirable qualities for the best weather resistance of porcelain enameled steel architectural units. The influence of geographic location on the weathering effects was not large._ An electric scanning apparatus was developed to evaluate quantitatively the adherence of porcelain enamels to metal after a standardized deformation treatment. The scanner, which is the working head of the apparatus, has 169 small probes arranged in a hexagonal pattern over an area of approximately 1 square inch. These probes are lowered into the deformed area of the specimen until all probes are in contact with the deformed surface. A motor-driven selector switch is then set in operation, which separately tests electric circuits connected through the respective probes to the grounded base metal of the specimen. Each probe_ that touches bare metal completes a circuit which actuates a magnetic counter. Enamels of good adherence have considerable enamel still adhering to the metal after deformation—some of the circuits are thus interrupted—and a low count results. Enamels of poor adherence have many areas of exposed metal—few circuits are
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interrupted—and a high count results. The value of the instrument lies in its quantitative evaluation of a property of enamel which heretofore could only be estimated.

H IG H  TEM PERATURE CERAMICS

A series of investigations under the sponsorship of the NACA and the Navy Department dealt with the properties at high temperatures—phase equilibrium, melting points, mechanical strength, and resistance to heat shock—of mixtures of refractory oxides potentially suitable for such installations as turbine blades for jet airplane engines and liners for rocket motors. The direct result of these studies has been the fabrication of ceramic turbine blades from a ceramic developed at the Bureau and known as NBS 4811 C. A set of ceramic blades made from this material and installed in an experimental turbo-jet rotor gave very promising results, in comparison with the commonly used metal blades, with respect to resistance to chemical corrosion and fusion. Extensive studies of this ceramic have now been undertaken by several university and industrial research laboratories under Government contract.
QUARTZ FOR OSCILLATORS

The quality of piezoelectric quartz oscillators used for frequency control in radio, sonic signaling, and other devices depends on the physical properties of the quartz as well as the crystallographic orientation and dimensions of the oscillator plates. In connection with various studies on this subject, a new automatic lapping machine was developed having significant advantages over previous machines of this kind. With this equipment, quartz plates can be ground to a thickness of about 0.001 inch with a high degree of parallelism and flatness; plates of different thicknesses can be ground simultaneously; and any plate can be examined at any time and replaced in the holder. The machine has also been useful for preparing ceramic dielectric plates for miniature radio condensers.
M A N G A N E SE  DIOXIDE FOR DRY CELLS

A study was made to determine the relation of structure and composition of the various forms of manganese dioxides used in dry batteries to their activities. By the use of a combination of thermal analysis and high temperature X-ray diffraction, it was found that the most active form of the oxide—a synthetic material known as gamma—differed from the natural mineral pyrolusite only in degree of crystallinity. The study also revealed in what manner and at what temperatures the various forms of manganese dioxide were reduced to mangano-manganic oxide, information which is important in evaluating the relative usefulness of the different forms of manganese dioxide in dry batteries.
B uilding T echnology

The Building Technology Division serves as a coordinating agency for research and standardization activities relating to building con- 812151—48----- 18
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structions and equipment. Research and testing programs are conducted in these fields. In addition, projects relating to fire protection, safety codes, heating and air conditioning, thermal insulation, masonry, reinforced concrete, and bituminous materials are undertaken.Subjects of investigations completed during the year include properties of lightweight concretes with burned shale and expanded slag aggregates; factors affecting the strength and resistance to slip under load of bent-bar anchorages for reinforcing bars in concrete; fire resistance of treated and untreated wood walls and partitions and of structural clay tile partitions; ignition temperatures of plastics and of laminates of plastics used in jiarts of aircraft; efficiencies of coal- fired boilers converted to oil for house heating; and the temperature distribution in houses heated by radiant and jacketed space heaters.Among projects initiated or continued were the following: Development of improved methods for separating asphalts into their component parts; determination of the fundamental properties of concrete that control its behavior when subjected to impact or to loads applied suddenly; determination of the effect of composition and method of use on the value of flame retardent coatings for highly combustible fiber insulation boards; development of apparatus and techniques for measuring the thermal conductance of wall and floor constructions; development of methods and devices for measuring the performance characteristics of safety devices for elevators of buildings and determinations of the factors affecting uniformity of temperature in houses heated by different systems.
LIGHTW EIGHT-AGGREGATE CONCRETES

Lightweight-aggregates and concretes made from them are being used to an increasing extent in prefabricated building construction. An investigation to obtain reliable engineering data on these materials was continued under the sponsorship of the Housing and Home Finance Agency.After preliminary examinations and tests of a number of aggregates, 11 were selected for more extensive tests. These included aggregates of expanded clay, shale, slate or blast furnace slag; sintered fly ash; natural pumice; and processed diatomite, vermiculite, or perlite.When an adequate amount of air-entraining agent was used, the lean as well as the rich concretes were sufficiently workable for most uses. The specific weights of the lightweight-aggregate concretes ranged from 20 to 120 pounds per cubic foot, whereas ordinary concretes weigh about 145 pounds per cubic foot. The compressive and transverse strengths of two of the concretes were about the same as the strengths of concretes containing the ordinary heavy aggregates, but they weighed roughly a third less. Shrinkages during drying were greater and moduli of elasticity were less for all of the lightweight concretes than for ordinary concretes. Some of the lightest concretes were of insufficient strength for most structural applications and are useful chiefly as thermal insulation. Although none of the lightweight concretes had a thermal conductivity as low as that of



NATIONAL BUREAU OF STANDARDS 23 5
typical insulation materials, the conductivities were from one-tenth to one-half the values for ordinary concretes and are low enough to be considered in choosing materials for some applications.

FIRE TESTS OF CONSTRUCTIONS

Annual direct losses from fire in this country are estimated as 8,000 human lives and $700,000,000 of property. An important activity of the Bureau tending to minimize these losses is research on the tire-resistance properties of construction. During the year, 10 walls and partitions, representing 7 types of building .constructions, were tested with fire or a combination of fire and hose-stream tests. In addition, three new types of wood-joist floor and ceiling constructions and three types of steel-joisted roof constructions were tested. Large specimens of ship constructions, including six types of bulkhead constructions and two deck constructions, were also tested for fire resistance properties. The data thus obtained permit a widening of the choice of types of construction with suitable properties and provide data for use in developing principles of structural design having the desired degree of fire resistance.
DRAFT CHARACTERISTICS OF C H IM N E Y S

Research on the performance of chimneys for houses solved some of the long-standing questions concerning the draft-producing qualities of chimneys of various types. In cooperation with the Housing and Home Finance Agency, extensive studies were made of the performance of 16 kinds of chimneys under a variety of operating conditions simulating those for domestic chimneys. The results of this work will be useful as bases for simplified methods of selecting economical chimney constructions having predictable draft-performance characteristics.Under constant (steady state) conditions of temperature and of rate of flow of the gases, drafts were approximately the same in the lined chimneys built of hollow masonry units as in those of brick masonry and were not affected significantly by the presence of a filling of mortar between the lining and the structural masonry. The friction of the gases on the chimney linings was affected somewhat by the nature of the surface but the difference in the friction with the metal and the refractory linings was too small to be of practical importance. The area of the openings in chimneys had a greater effect than their shape upon the available draft for the range of shapes studied.
TH E R M A L  CO ND UCTIVITY OF IN S U L A T IO N  M ATERIALS

Evidence of significant differences in values for the thermal conductivities reported by different laboratories for like materials prompted the American Society of Heating and Ventilating Engineers to request the Bureau to undertake an investigation of methods and equipment for measuring the thermal conductivity of insulation ma
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terials and to assist in calibrating the equipment and standardizing procedures for other laboratories. Following extensive preliminary investigations to check the accuracy of measurements and to develop suitable procedures, calibration measurements at mean temperatures of 20°, 40°, 70°, 120°, and 130° F. were begun on 18 specimens submitted by laboratories through the country. Preliminary results indicate a satisfactory agreement with those obtained by about one-half of the laboratories. Causes of the discrepancies are being analyzed. I t  is expected that the program will result in improved accuracy of measurements and ultimately in the elimination of the widely discordant values for thermal conductivity given in the engineering handbooks and used in design.

A S P L U N D  FIBERS I K  FELTS FOR A SPH A L T  ROOFIKGS
As asphalt products constitute approximately 90 percent of the roofing used in this country, an adequate supply of materials of high quality is of considerable importance. Exposure tests of experimental and commercial roofing felts containing asplund fibers, begun in 1942 and 1944, were completed. These tests show no evidence that Asplund wood fibers, when properly waterproofed with asphalt saturant, differ in weatherability from other fibers, such as rags and ground or chemical wood, that have heretofore been considered acceptable for the manufacture of roofing felts. The tests indicate, however, that the use of Asplund fibers impairs the weathering quality of roofing felts and prepared roofings made from them by introducing pieces of unfibrated wood and that checking and scaling may result from the use of these fibers. This work clearly indicate the need of further research to develop methods of producing supplies of uniform fibers from coarse materials and of felts free from formation defects.

CODES A K D  SPEC IFIC A TIO N S
The results of a large part of the research and testing carried on in the Building Technology Division have a direct bearing on the development of technical requirements designed to assure safe working and living conditions. The Division’s Codes and Specifications Section provides a central source of information to which Federal, State, and municipal authorities, as well as industrial and trade groups, can turn when dealing with problems of safety or with building and plumbing codes. Through membership on numerous committees of national standardizing bodies, it has been able to put research results before qualified persons for interpretation and use._ In addition to direct assistance extended to States and municipalities on technical problems involved in the preparation and revision of local codes, cooperative work in the development of building code and plumbing code standards was continued through membership on committees of national standardizing bodies. Progress reported during the year includes approval of a standard on steel joist construction ; approval of a revised standard on reinforced concrete ; and completion of revised standards on administration, and on places of outdoor assembly*. Agreement was also reached on minor changes in methods of fire testing. Participation in work on coordination of sizes of building



NATIONAL BUREAU OF STANDARDS 2 3 7
materials and equipment was continued, with the object of simplifying design and reducing waste in construction.

The Bureau has continued to put its specialized knowledge of the 
characteristics of materials at the disposal of committees engaged in 
preparing other safety standards. A  number of new or improved 
safety code requirements were formulated in cooperation with com
mittees of national organizations, including those relating to elevators, 
bakery equipment, electrical wiring, ladders, forging and hot-metal 
stamping, and lightning protection.

A p p l i e d  M a t h e m a t i c s

The National Applied Mathematics Laboratories, division 11 of the Bureau, are concerned with research in various fields of mathematics important in the physical and engineering sciences, with special emphasis on research in numerical and statistical analysis as well as the development of automatic electronic computers. The Division was established as a central, coordinating laboratory within the Government, and its establishment was the result of cooperative action taken by the Bureau, the Office of Naval Research, the War Department, and other Federal agencies. The work of the Division is conducted by four sections: Institute for Numerical Analysis (at the University of California, Los Angeles), Computation Laboratory, Machine Development Laboratory, and Statistical Engineering Laboratory.
N U M E R IC A L  A N A L Y SIS

The bulk of the work in the theory of numerical analysis was aimed at two perennially recurring problems in the field of classical numerical analysis : (1) The solution of linear equations in many unknowns and (2) the representation of complicated functions in terms of simple, easily computable functions. Special determinants were studied ; new bounds for the characteristic roots of matrices were developed; the square-root method for solving simultaneous linear equations was studied and developed, and assistance was given in developing more efficient methods of handling matrices which arise in vibration problems encountered in aircraft design work. Various aspects of the study of the expansion problem included the development of asymptotic expansions and a Bessel function expansion of certain Coulomb wave functions, the expansion of the confluent hypergeometric functions in terms of Bessel functions of integral order, and the improvement of the speed of convergence of infinite series through the use of various transformations on the terms of the series. At a more utilitarian level, several short tables useful in the practical aspects of expansion theory were prepared, which enable the computer to set up expansions in terms of Legendre polynomials and Hermite polynomials for specifically given functions and which facilitate the use of Lagrange interpolation formulas in one or two variables.
M A TH EM A TIC A L TABLES

Much of the activity of the Division in the field of mathematical 
computation was devoted to the preparation of mathematical tables
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(reference works consisting of a tabulation of the values of fundamental mathematical functions which are encountered in a variety of physical and mathematical situations). Major tables completed and under way were concerned with functions which arise in the solutions of wave equations, for the increased numbers of practical application in physics and engineering have made the subject of wave motion very important. Of the 13 published tables, 3 major ones, which appeared in the Columbia University Press Series, were concerned with the Bessel function Y = J V (x ), which is a solution of a particular differential equation that is one form of the differential equation of wave motion. Among many table-making projects under way but not completed were three concerned with solutions to equations representing wave phenomena: (1) A major tabulation of the Mathieu functions which arise in the solution of the wave equation for elliptical domains, (_2) a major table of the spheroidal wave functions, which are solutions of the wave equation in prolate and oblate spheroidal coordinates, and (3) tables of Coulomb wave functions, which are needed in the quantum mechanical treatment of two particles moving in a Coulomb field of force. The publication of two medium-sized tables—one of the Bessel functions Y 0(x),  Y 1(x),  K 0(x),  and K x(x) and one of coefficients for obtaining the first derivative without differences— inaugurated the Applied Mathematics Series, which serves as a vehicle for the publication of medium-sized mathematical tables, manuals and studies by the mathematical laboratories of the Bureau.

STA TISTICA L E N G IN E E R IN G

The principal statistical research projects were concerned with the theory of small samples. That the statistical work should be concentrated in this field is to be expected, for very small sample sizes must often be used in experimentation in the physical sciences. The most active of these projects was concerned with comparison of the respective accuracies of the arithmetic mean and the median of a sample of data. The method of making the comparison was a rather novel one in the theory of statistics. The usual study of the moments of the sampling distributions of the mean and median was avoided; instead, these sampling distributions were analyzed by evaluating their percentiles. The results of this study include a table relating certain probability points of the distribution of the median in random samples of an odd number of observations from any continuous distribution to probability points of the parent distribution itself.Statistical advisory work was concerned mainly with the development of specifications and trade standards and with the inspection provisions of specifications. A typical project relating to the development of trade standards consisted of a statistical study of data on teenage girls’ body measurements with a view to establishing standard teen-age size designations for wearing apparel. Some years ago basic data consisting of body measurements on approximately 70,000 school girls between the ages of 4 and 17 years were taken for the Bureau of Human Nutrition and Home Economics of the United States Department of Agriculture. The cards on which these data were punched were loaned to the Bureau of Standards. The ensuing analysis was
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based on two bivariate frequency diagrams—bip girth versus stature, and hip girth versus maximum chest girth. A set of representative areas on these diagrams was then chosen, with attention to practicability in statistical efficiency regarding coverage from which garments, patterns, and forms could be sized to guarantee an accurate fit for a large proportion of the teen-age population. At the end of the year, four proposed sizing systems had been prepared for consideration by a subcommittee of the Mail Order Association of America, at whose request the work had originally been undertaken by the Bureau.Typical of the projects aimed at developing specifications was one concerned with rubber testing. Its objective was to prepare appropriate acceptance-sampling instructions for inclusion in a revision of the basic Federal specification on methods of physical tests and chemical analyses for rubber goods and to replace the old method for rejecting doubtful observations by a more rational procedure. Three different sets of acceptance sampling plans corresponding to different consumer requirements were prepared. In addition, a procedure was devised for reducing the effect of a doubtful observation on the reported average of several specimens, based on the use of the median instead of the arithmetic mean of the specimens.

A u t o m a t i c  C o m p u t i n g  M a c h i n e s

The development and construction of automatic digital electronic computers has been undertaken in cooperation with the Office of Naval Research, the Bureau of the Census, the Department of the Army, and the Department of the Air Force. A unified program was planned whereby several alternative design specifications for machines would be prepared, together with the construction of the key components needed to insure the validity of the specifications, and a machine based on an optimal design would be constructed. At the end of the year, the Bureau entered upon a construction period. A contract for a machine for the Bureau of Census was consummated. Plans were also under way for the construction of a small-scale electronic computer at the Bureau, to be known as the NBS Interim Computer. In addition, designs were under development by contract for a machine using a rotating magnetized drum as the internal memory organ in place of mercury delay lines, and a development-type contract was in final stages of negotiation for work on certain aspects of machines for the United States Air Force and the Army Map Service. The machine construction work is closely coordinated with component development.
E l e c t r o n i c s

Classified projects for the armed services constituted a large portion of the work of the electronics division. Two major projects were conducted in the field of electronic ordnance, including guided missiles, for the Office of Chief of Ordnance, Department of the Army, and the Bureau of Ordnance, Department of the Navy. The Bureau’s general and normal work in electronics included electron tube research, standardization, and development; electronic instrumentation; elec



tronic circuits and controls; and the design and construction of components for electronic computers. The following projects are representative of this type of work.
M A G N ETIC  FL U ID  C LU TCH

A new type of electromagnetic clutch, having extensive applications and many unique features, was developed in connection with a program for high-speed electronic computers. This clutch is based on the discovery that frictional forces between solid surfaces and certain types of fluid media can be controlled by means of a magnetic field. ¡Specifically, if the space between two parallel magnetic surfaces is filled with a liquid containing finely divided magnetic particles and a magnetic field is established between the two plates, the magnetic particles bind the plates together, preventing movement parallel to their surfaces. The magnetic particles may be finely divided iron which, for most applications, is mixed with a liquid, such as oil, to prevent packing and to afford smoother operation of the clutch. When a portion of this mixture is acted on by a magnetic field, the iron particles are mutually attracted and bind together in the field, and the mixture seemingly solidifies (an effect readily demonstrated by lowering a small permanent magnet into a beaker of the iron-oil mixture). As the magnetic field can be produced by an electric current, a very simple means is thus obtained for the control of the binding and shearing force over a very wide range of values.The magnetic fluid clutch consists essentially of a driving and a driven plate in fixed spatial relationship, the space between them Being filled with a magnetic fluid. A winding incorporated into the structure permits a strong magnetic field to be passed through the mixture. Variation in the strength of the current through the coil (and thereby the strength of the field) determines the degree of coupling between the plates of the clutch. Features of the new clutch include ease of control, high efficiency, smooth operation, rapid reversal, long life, and simplicity of construction. These render it advantageous for use in servo mechanisms, automatic machinery, automobile transmissions, and in many other fields where its special properties are desirable.Tests of the clutch show that slippage is readily controllable by means of a rheostat, from complete disengagement (limited only by the viscous drag of the iron-oil mixture) to the maximum coupling (limited by the surface area of the driving and driven plates and by the degree of magnetic flux obtainable with a given structure).
ELECTRONIC C O M PU TIN G  M A C H IN E S

Under a program sponsored by the Office of the Chief of Ordnance, the Bureau completed the design and construction of input and output equipment for use with high-speed electronic computers being •developed by the Institute for Advanced Study and the University of Pennsylvania. The input system transcribes coded mathematical data onto a reel of magnetic wire, which serves as the medium for entering this information into the electronic computing machine.
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The output equipment reverses the procedure; the reel of magnetic wire containing the results of the computation is used to prepare a printed record on an automatic typewriter. _The input equipment was derived by modifications of, and additions to, standard teletype equipment. An extensive check system prevents- operator errors in the perforated paper tape that contains the final draft of the coded information. This information is then automatically transferred to a reel of magnetic wire in the form of a onedimensional sequence of magnetic dots along this wire.The end result from each of these computers is to be recorded first on magnetic wire and these results are to be printed by a modified teletypewriter. To accomplish this, the information on the wire is transferred to a conventional perforated tape in groups of five pulses, which can then be utilized by regular teletype equipment to print the results.A fundamental organ of any computer is its internal high-speed memory, which serves somewhat as a scratch pad for cumbersome computational routines. Although there are several ways in which high-speed writing and reading of data in a storage tube can be done electronically, none has yet gotten beyond the laboratory stage. With the cooperation of the Naval Research Laboratory, work was begun to adapt for computer use the “holding-gun” technique for preserving a stored electric charge in a cathode-ray tube. Experimental tubes have been made that operate at high speeds, reading a yes-no signal in less than a microsecond and storing a signal in a few microseconds.

ELECTRONIC M IN IA T U R IZ A T IO N
The program on miniaturized electronic assemblies was extended to specific electronic circuits and devices, including design considerations,, standardization in quality and performance of components, and improvement in production practices.In the reduction of the physical size of electronic equipment, heat dissipation and shielding are serious problems. I t  has been determined that it will be necessary to develop electronic components which will be stable and reasonably long-lived at ambient temperatures up to 175° C. if appreciable further reductions are to be obtained. Investigation is under way to find materials adequate for such service including high-melting-point solders, high-temperature insulated wire_, resistors and capacitors of suitable temperature characteristics. Shielding difficulties have been met by providing tube shield cans with metal fingers which effectively short out the high-impedance points at one stage intervals. Additional shielding is provided by covering all longitudinal leads, bypassing power feeds, and shielding the input.Under the sponsorship of the Bureau of Aeronautics, Navy Department, several models were designed and constructed of a miniaturized eight-stage, stagger-tuned, wide-band intermediate-frequency amplifier with detector, video, and cathode-follower stages. In the development of the miniaturized version, it was necessary to redesign most of the component parts. The most satisfactory version occupies about one-quarter of the volume of the i-f strip which it replaces. Engineering specifications for the construction of a pilot lot of the miniaturized amplifier are under preparation. In addition, a development
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project has been undertaken to miniaturize the same amplifier using printed circuit techniques. After experiments with several preliminary models, a design was developed which is now in final stages of construction and alignment,

PR IN T E D  CIRCUITS

Development and application of printed circuit techniques constitute a special and separate phase of the general program of electronic miniaturization. Research and development have progressed in the application of these techniques to specific electronic equipment and to materials and means for printing components in such applications.An additional method for applying printed circuits, consisting of capacitors and wiring leads, to the cylindrical surfaces encountered in the current design of the i-f strip is being studied. The method, which is also suitable for irregular surfaces, consists of printing the desired circuit on a decalcomania with suitable firing-type silver formulations. Preliminary experimental decalcomanias, of the type used for firing decorative work on glass and ceramics, are now being prepared for this use by a commercial decalcomania firm, using silver formulations supplied by the Bureau.A program for the development of improved printed resistors has been undertaken. The resistors now being used have given unsatisfactory results because of lack of stability resulting from excessive heat, moisture, coating materials, and abrasion. The solution to this problem will allow the potentialities of the inherent high speeds of production of electronic equipment by' printed circuit techniques to be fully realized.Tape resistors are being developed which may be punched out in the desired resistor value from a tape of known characteristics, onto a suitable base plate, and caused to adhere by use of a solvent or heat. Machinery has been designed for automatically cutting the resistors and cementing them into place at high speeds. Tests have indicated that the values of the cured resistors will deviate from the average by about ±2.5 percent. This is excellent precision for resistors when compared to present manufacturing experience. While it is possible to place on a series of plates a desired resistance value with high precision, there still remains the problem of stabilizing the resistance value at temperatures which deviate from normal ambient.
PA R A C H U T E  TELEM ETERING  U N IT

Sponsored byT Navy' Department, Bureau of Aeronautics, a low-cost unit for telemetering strain data from a descending parachute to a remote ground station is under development for use in studies of parachute design. It is desired to handle at least five channels of information. The model being designed employs a sequential system of coding whereby successive channels are switched to control the carrier frequency of the 217-megacycle transmitter. Each channel is sampled 200 times per second to provide approximately 50 cps. response. The carrier-frequency deviation in a strain-sensitive channel, for example, is proportional to strain. At the ground, the composite 200-cycle
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wave-form from the receiver-discriminator output is a series of six pulses, the amplitude of five pulses indicating channel information, and the sixth pulse giving synchronization and amplitude calibration.

E N G IN E  IN ST R U M E N T A T IO N
A program of electronic instrumentation was undertaken for the Navy Department, Bureau of Ships : (1) Development of an instru- ment for measurement of lubricating-oil thickness in bearings of marine engines; (2) development of an instrument to provide continuous indication of shaft bearing clearance within each of several shaft bearings of an engine; (3) development of an instrument system for remotely recording temperatures of various points on the rotor blades of a gas turbine under operating conditions; (4) development of an instrument system to provide continuous indication of the clearance between rotor and stator blades in low-pressure steam turbines under operating conditions. During the past fiscal year progress was made on each of these four projects.Oil thickness at any point inside a bearing was determined by measuring the clearance between engine shaft and bearings at four locations around the inner circumference of the bearing at both ends. This measurement was made by using miniature probes of a modified National Bureau of Standards electronic micrometer, inserted directly into the bearing material, with the amplified output for each probe presented in sequence on a single-beam cathode-ray tube. Switching was accomplished by a 10-kilocycle multivibrator controlling the

switching tubes. _ .Simultaneous indication of film thickness and shaft deflection during power stroke was required from any 2 of 14 points of measurement. Two probes spaced 90° apart were located in each of the seven main bearings. Indication was on a cathode-ray tube whose horizontal sweep is a linear function of shaft angular rotation. Excitation of any pair of the 14 mutual-inductance pick-up elements was by a 10-megacycle master-oscillator power amplifier; outputs were fed through 2 stages of the amplifier to a 2-cliannel electronic switch driven by a 10-kilocycle multivibrator.The remote recording of gas-turbine blade temperatures (in the range 800° to 1,500° F. while the turbine was in operation required the design of variable resistance elements mounted on the blade tips of the rotor. An r-f signal of 1 megacycle is fed to the elements through the capacitance formed by a stationary input plate attached to the turbine housing, and a plate mounted on the blade. A stationary third plate, shielded from the input plate and connected to an amplifier and recorder, serves as pick-up mechanism and completes an equivalent T circuit of which the center leg is the temperature-controlled resistance. Amplifier and recorder at the output terminals complete the network.Instrumentation was also needed for continuous indication of clearance between stator and rotor-blade assemblies of low-pressure marine turbines during certain phases of operation. The system was required to indicate clearance at several points along the shaft and, for this purpose, a variable-mutual-inductance type of pick-up (electronic micrometer) was chosen. The pick-up was developed by the Bureau. Difti-
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culties in application of the unit included use under conditions of operation between 95° and 750° F. temperatures, at humidity levels up to 100 percent relative, and ability to withstand blasts of steam up to a maximum of 1,200 feet per second, as well as high centrifugal stresses-

ELECTRON TU BES
_ Tube life is one of the important problems in electronics; an extension of normal tube life and the elimination of those factors which account for premature tube failures would greatly increase the reliability of electronic equipment while reducing maintenance costs. Much of the Bureau’s work has centered on cathode and heater problems, and considerable progress has been made toward the development of tubes that will give between 10,000 and 20,000 hours of reliable operation in contrast to the present range of 3,000 to 5,000 hours.The emitting surface within a tube is significant in evaluating life and predicting performance. Small amounts of impurities in the cathode nickel are critical, and the Bureau has pursued two lines of investigation—the production of a cathode base in which the amount and nature of the impurity are accurately known and the development of a test method in which as many as possible of the variables that affect the interpretation of results are removed. Progress in both these fields has been made.A major factor in the life and performance of gas-filled tubes is the gradual disappearance of the gas during operation. Investigations were conducted on the effect of ion bombardment of metal parts in the disappearance of gas. The experiment involves the exposure of test metal to a low-pressure arc plasma in a selected gas. A high negative- voltage at the probe drives the positive gas ions into the metal. Tantalum has already been subjected to bombardment by helium ions, and other gases and metals will be studied in order to encompass every possible type of metal and gas involved in gas-filled tubes.

R a d i o  P r o p a g a t i o n

The Central Radio Propagation Laboratory of the Bureau serves as a centralizing and coordinating agency for basic ionospheric and radio propagation work in the United States. Its primary functions are (1) the study of the many complex factors affecting the propagation of radio waves of all frequencies; (2) the development of primary standards and measurement methods for electrical quantities at all radio frequencies; and (3) the collection and dissemination of data in these fields.
Long-distance-radio transmission is made possible by the reflection 

of radio waves from the ionosphere, a series of electrically conducting 
layers in the upper atmosphere. However, the characteristics of the 
ionosphere vary greatly with the rotation of the earth, the sunspot 
cycle, changes in the earth’s magnetism, and many other natural 
phenomena. These variations, in turn, continually affect radio propa
gation.Ionospheric observations are made throughout the world by an international network of 58 ionosphere stations, 14 of which are oper
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ated or supported by the Bureau. This information is correlated with sunspot predictions and other information to provide the working data used by the Bureau in predicting radio propagation characteristics.Experimental work on the propagation of microwaves was begun during the year on the effect of trees and other obstructions on the propagation of microwaves. Measurements of solar and cosmic radio noise at very high frequencies were also begun. Work in standards and measurements covered that part of the spectrum between audio frequencies and infrared. Accuracy and quantity range of precision calibrations or tests are noiv being improved to meet the current needs of Government agencies, industry, research laboratories, universities, and others. Standard frequencies and time signals are broadcast continuously (day and night) by the Bureau’s radio station WWV. Microwave standards of frequency, power, attenuation, dielectric properties, and other electrical quantities are being intensely developed in the range from 300 megacycles up to 100,000 megacycles or more.Microwave measurement techniques are making possible a new field of spectroscopy formerly inaccessible to investigation because of infrared and optical limitations. This work, of unprecedented accuracy and resolution, is making possible the extension of spectroscopic analysis to large molecules of interest to organic and biological chemists, and has resulted in a preliminary model of an atomic clock using spectral lines Avhich promises to surpass the accuracy of the rotating earth as a time standard by one or more orders of magnitude.

IO N O SPH ER IC  RESEARCH
During the past few years, solar activity has risen to unprecedented heights. The maximum in the count of sunspots (the Zürich sunspot number) was attained early in the summer of 1947. These very high sunspot numbers have permitted a new and more exact evaluation of the relations between sunspots and ionospheric characteristics.It has been known for over a decade that electron densities, and hence the maximum radio frequencies which can be used for longdistance propagation, increase with sunspot number. I t  was found, however, that during the past sunspot maximum the electron densities of the ionosphere, although rising to new heights, did not attain as high values as were anticipated from the high sunspot numbers.I t  has been thought that, with the increased electron densities, the maximum radio frequencies propagated by the ionosphere would increase almost correspondingly. But it was found that this is far from true for all hours of the day for all places on the earth. In particular, during the evening hours in equatorial regions, the maximum usable frequencies change but little from sunspot minimum to sunspot maximum. The explanation for this phenomenon is found in the increase in virtual height of the ionosphere with increasing sunspot number, which nearly neutralizes the increase in maximum usable frequencies resulting from greater ion densities.In the course of an attempt to verify a theory previously developed at the Bureau that variations of the earth’s magnetism are responsible io r certain variations of the ionosphere, a strong influence of the moon
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on the density of electrons in the ionosphere was isolated. In regions near the magnetic equator, pronounced changes were found to occur with the phase of the moon. At Huancayo, Peru, for example, the maximum electron density at noon is 60 percent greater 3 or 4 days after the quarter-moons than it is 3 or 4 days after the new and full moons. Although several investigators in the past have claimed to have found lunar effects on the ionosphere, all of these effects proved to be either small or unsubstantial by statistical analyses. Discovery of the lunar effect supports the theory qualitatively; upon quantitative examination, the effect agreed with the theory as closely as could be expected in view of the uncertainty in the magnitude of some parameters involved.To understand better the physical processes taking place in the ionosphere, reflections of radio waves from meteor trails were observed on a systematic basis. Although analyses of these data are awaiting completion of a more comprehensive observational program, some significant interpretations have already been derived. I t  was definitely established that reflections from the trails were more readily observed when the path of the transmitted and reflected rays were perpendicular to the meteor trail. Also, lower frequencies (13.6 megacycles) were reflected better than higher frequencies (27.2 megacycles). Even in the absence of a regular meteor shower, numerous reflections could be obtained on the lower frequencies. This suggests that much of the propagation of radio waves for low frequencies at night may be by reflection or scatter from ionization produced in the E region of the ionosphere by meteoric particles.

RADIO PROPAGATION I N  T H E  F M  A N D  TELEV ISIO N  B A N D S
With the advent of frequency-modulation (FM) and television broadcasting, it has become increasingly important that the modes of propagation of such signals be studies in order to provide a quantitative and objective basis for the allocation of frequencies. Intensities received during the past year from FM stations operating in the vicinity of 100 megacycles at distances as great as 150 miles have been measured and analyzed at the Bureau. The refracting, reflecting, and wave-guiding properties of the atmosphere were found to be very important factors in the strength of signals received, particularly at the greater distances. The variations in the elevation of the terrain and location and size of buildings in the propagation path are also important. At times, these very-high-frequency signals fade at longer distances just as do the lower-frequency signals transmitted by means of the ionosphere. At other times the received field intensities are extremely strong and steady as might be expected if the signals were guided around the surface of the earth by the wave-guide action of the atmospheric duct. Studies of the characteristics of VHF fading have led to the conclusion that the received signal is actually a combination of signals arriving over a number of different propagation paths. Results of these studies have proved useful in determining the limits of the service range and the range at which interference may be expected by other stations operating in this portion of the spectrum.
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RADIO ASTRONOMY

Cosmic and solar radio waves reaching the earth from outer space are manifested audibly as frying and hissing noises in a receiver at the higher frequencies. These forms of radio noise limit the range and minimum useable signal levels for frequency-modulation broadcasting, television, and communication and radio navigation services in the very-high-frequency range. In order to attain a more complete understanding of these phenomena, a program in radio astronomy has been instituted.For studies of solar noise, a solar radiometer, measuring the intensity of solar radiation at 480 megacycles, with a mirror 25 feet in diameter was installed on an equatorial mounting so that it might readily track the sun. Outbursts of radio energy from the sun were observed on a number of occasions. The second of these machines was erected and will operate at 160 megacycles. A third radiometer is planned for use at a still lower frequency. For the study of radio propagation conditions, it is important "that the characteristics of cosmic radio noise be determined in regard to its directional properties, absolute magnitude, and frequency dependence. In addition, these determinations will undoubtedly provide valuable information regarding the nature of the universe. To determine the variation of intensity with frequency, measurements were made of the intensity of cosmic radio noise received on half-wave antennas with comparable directivities at 25, 50, 75, and 110 megacycles. These measurements provided the basis for a preliminary quantitative estimate of the frequency law for the intensity of cosmic radio noise and revealed the fact that cosmic radio noise is arriving at the earth with sufficient intensity to place a lower limit on the field intensities useable for radio communication services throughout a wide band of frequencies.For studies of the intensity-versus-position function of the radiation, the milky way experiments will use a mirror approximately 32 feet in diameter to intercept and record cosmic noise reaching the earth. This mirror, which has previously been used to conduct surveys of the galaxy at 160 and 480 megacycles, is being reinstalled upon a turntable to give it an alti-azimuth mounting for use in surveying the milky way at other frequencies.
H IG H -F R E Q U E N C Y  STANDARDS

Intensive research of a continuing nature was conducted in high- frequency laboratory standards and measurement techniques: Preci- ance, attenuation, r-f noise, and frequency; and determinations of r-f electrical characteristics of components such as insulating media magnetic materials, r-f cables, condensers, resistors, thermistors’ crystal diodes, and piezoelectric crystal units. These projects are needed to meet increasing demands for higher accuracy, greater range of measurement (both frequency and quantity range), improved test sets, and solution of instrumentation, control, and communication problems in new regions of the frequency spectrum.Standards for measuring the dielectric properties of solid materials in the frequency range up to 300 megacycles were completed as well
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as equipment for precise wide-range temperature and humidity control of test samples. The apparatus was put into immediate use, providing test and calibration services. A primary high-frequency voltage standard based on the principle of r-f power measurements employing specialized power sources and bolometer bridges was developed and made available for frequencies up to 300 megacycles in the range .01 to 10 volts.

MICROWAVE STANDARDS
The microwave frequency standard was extended in range to cover frequencies from 300 up to at least 40,000 megacycles. Higher powers than ever before were generated at the upper end of the range by means of a new frequency multiplier. Development of invariant primary and secondary frequency standards using spectrum lines of gases was well under way. Absorption cell techniques and methods were formulated by the use of atomic beams in which the resonance frequencies of individual atoms served as standards for time-keeping and frequency measurements. The extension in frequency range made possible work on microwave spectroscopy and applications to equipment development using millimeter waves. Such short waves make sharp microwave beams possible with small, light antennas and are thus applicable to systems where high resolution is needed, such as short-range target-seeking equipment for rockets and guided missiles.Development and construction of the most precise microwave power measuring console in existence were largely completed. Theoretical and experimental work on bolometer mount losses was also carried out, shedding light for the first time on the accuracy of bolometers as primary, absolute standards. Accurate power meters are needed for dosage measurement in radiation therapy as well as in the measurement of the intensity of spectral lines.The problem of a primary standard of attenuation capable of measurements at all microwave frequencies was satisfactorily solved with the design of a new wave guide-below-cut-off primary standard of unprecedented accuracy. This standard is needed for signal generator, power and voltage calibrations of transmitters, receivers, and other equipment so that, for example, the range of communication and radar transmitters can be kept up to the proper operating levels.The development of new insulating and dielectric materials for microwave radio equipment requires standard dielectric samples and dielectric measuring equipment, particularly at the upper ranges where power losses in present materials are serious. The development of microwave optics, allowing the use of lenses, prisms, and other optical elements in radio, will be advanced when suitable materials are found. Radomes for radar sets also urgently require improved materials. To this end, methods have been developed and equipment constructed for the 1,000-, 3,000-, 9,000-, and 24,000-megacycle ranges. A microwave refractometer was completed which continuously records the index of refraction or dielectric properties of atmospheric air. This new instrument will aid materially in FM, television, and radar propagation studies.
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microwave spectroscopy

The preliminary measurement of some of the spectrum lines of ammonia gas was carried out against the NBS primary frequency standard. These lines will serve as invariant secondary frequency standards. In order to obtain greater accuracy, plans for atomic beam methods were made and construction was started on searching spectrometers for mapping microwave absorption lines over a very wide frequency range. These spectrometers should ultimately lead to the design of specialized units for qualitative chemical analyses.
TESTING, CALIBRATION, AND STANDARD SAMPLES
The Bureau's testing and calibration activities stem from its custody of the Nation’s basic physical standards. In many cases master standards used in industry and research must be checked periodically against these national standards. The Bureau is also responsible for testing many of the materials purchased by the Bureau of Federal Supply, Treasury Department, and other Federal agencies. In the course of this test, calibration, and standard samples work, the Bureau develops new methods of measurement, new instruments, and much technical data on the properties of materials.During the year, over 250,000 tests and calibrations were made for other Federal agencies and laboratories and industries throughout the country. In addition, over 18,500 standard samples, having a value of $59,000, were sold. The total fee value of all the tests, calibrations, and standard samples was approximately $961,000, an increase of more than 6 percent over the preceding year. Of this total, the fees for services to the public was $193,000, an increase of approximately 18 percent. The value of these services to Federal agencies, for which no fees were collected, was approximately $768,000, an increase of almost 4 percent. In addition, special services of a test nature were rendered to various Federal agencies on a reimbursable basis.The cement-testing program is one of the largest testing projects. To insure compliance with Federal specifications, 5.000,000 barrels of cement were sample-tested during the year. These tests included chemical analysis and physical tests, such as time of set and strength tests. A related important service is that of the Cement Reference Laboratory, which inspects the apparatus and test methods of cement- testing laboratories. This laboratory is located at the Bureau and is jointly supported by the Government and the American Society for Testing Materials. Field work of the laboratory includes demonstrations and inspections of test methods and cement-testing apparatus. During the year 73 cement laboratories were inspected throughout the country. The Public Roads Administration contributes to the financial support of the project and requires that laboratories testing cement for Federal-aid projects must be inspected regularly by the 

Reference Laboratory.The Bureau maintains a national standardization service for the measurement of radioactive materials. For many years, all radium preparations sold have been tested and certified by the Bureau, since
198 1 2 1 5 1 -4 8 -
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no commercial laboratory is equipped to do this work. During the year, 3,765 preparations of radium, representing a total of 60.3 grains valued at over $1,200,000, were tested for some 30 companies. Another important service is the measurement of the amount of radon in breath samples taken from persons working with radium and radium-luminous paint. This is necessary in order to defect ingestion of harmful amounts of radium in the body and to apply corrective measures before any injury has occurred. The same technique is also used to determine the amount of radium in ores, natural waters, and the atmosphere. Tests were made of the radon content of 673 samples for approximately 30 governmental installations and commercial firms.A typical test performed by the Bureau for the Federal Government is the annual life-testing of dry cells and batteries. Over 3,000 dry cells and dry batteries of assorted types selected from the stocks of 11 manufacturers were tested ; the results were reported to the Bureau of Federal Supply as a basis for the award of Government purchase contracts. These tests assure high quality not only in Government purchases but indirectly in the billions of cells sold to the public. Another important program is the life-testing of lamps : 5,547 light bulbs, a sampling of 4,256,741 purchased by the Government this year, were tested. Other representative projects are listed under the division headings.

E lectricity and Optics
The testing of standard instruments for the electrical industry increased about 40 percent over the preceding year. Apparatus tested included standard resistors, potentiometers,'bridges, capacitors, inductors, ammeters, voltmeters, wattmeters, watt-hour meters, current and voltage transformers, insulating materials, magnetic test coils, standard samples of magnetic material, standard cells, and various types of batteries.In optics the testing involved lamp standards of intensitv, ¡lux. or color; standards for checking the photometric, the wave length, and the MgO scales of spectrophotometers; the glass standards of transmittance for checking oil colorimeters; the reflectance standards fo r  photoelectric tristimulus colorimetry; and standards of gloss and opacity, over 550 such standards having been issued this year. In addition, there was a wide variety of miscellaneous photometric, spec- trophotometric, and colorimetric testing. A large number of precision cameras for airplane mapping were tested, both for Government agencies and for private concerns. In photographic technology, a total of 953 tests were made on microfilm for archival storage. ' Tests on photographic chemicals, developers, fixers, etc., were made for the Bureau of Federal Supply.

M etrology
Large numbers of measurement standards were calibrated, certified, and sent out for service in laboratories, manufacturing plants, and commercial establishments. For example, the Division certified 8.51!) hydrometers and 4,201 gage blocks during the year. The testing work
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of the Division for the year increased about 20 percent. The cost of this service in test fees was $55,000 for Federal and State work and $42,900 for work done for the public.

H eat and P ower
Important improvements were made by the Division in its testing and calibration work, especially in thermometry. New apparatus and techniques were developed which improved the accuracy of calibrations of standard resistance thermometers. Techniques of mathematical statistics were applied to sample testing of clinical thermometers, enabling the same staff to handle the acceptance-inspection testing of five times the number formerly tested.The Division established as part of its regular program the testing and calibration of thermometric fixed-point cells to be used for the standardizing and checking of thermometers in other laboratories. Twenty-eight benzoic acid cells were certified and 12 water-triple-point cells were filled and tested during the year. The freezing points of samples of very pure lead and aluminum were also certified for issuance as thermometric standards for the calibration of thermocouples. Thermometers calibrated included 103 standard platinum-resistance thermometers and 4.3G3 liquid-in-glass laboratory thermometers: 109,311 clinical thermometers were sample-tested for the Veterans’ Administration, United States Public Health Service, and the public; and 72 standard clinical thermometers were calibrated for use as secondary standards by manufacturers and by State governments.Three hundred and four thermocouples and 37 standard optical pyrometers were calibrated for the measurement of high temperatures. Eighty-one of the thermocouples were for combustion research on gas turbines and jet engines in naval and other Government-supported laboratories. In addition, 17 strip lamps and 19 potentiometers were calibrated for use with optical pyrometers.Over 500 samples of standard oils with precisely determined viscosities were supplied to laboratories, 80 percent of them nongovernmental, for the calibration and checking of viscometers. Three hundred and nine samples of lubricants, of liquid fuels, and oil filters were tested, and the octane or cetane numbers of 180 samples of automobiles, aviation, and Diesel fuels were determined. Eleven aircraft carburetors suspected of causing engine failures in flight were tested for the Bureau of Aeronautics, Navy; the operation of carburetors was analyzed, and the probable cause of faulty performance investigated.Two hundred and twenty automotive spark plugs were tested for various Federal agencies. Gasoline-saving devices, gasoline “dopes,” and automobile radiator antifreeze and antileak compounds were tested for the Post Office Department and the Federal Trade Commission to determine the validity of advertised claims. Devices tested for compliance with purchase specifications included two armored automobiles for the Federal Bureau of Investigation, two large-capacity gasoline pumps for the Army, automobile ignition cable for the Post Office, and an electric drill for the Treasury Department.
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A tomic and M olecular P hysics

Most of the work of this division consists of research and develop
ment activities necessary to establish basic physical principles, provide 
data on physical constants, and improve the methods of measuring 
physical properties. °

Calibrations were made of clinical dosage meters for X-rays, and 
all types of X-ray equipment and accessories employed in hospital use 
were tested. Considerable time was spent in the testing of materials 
tor protection against radiation and the formulation of radiation 
protective codes and recommendations.

Standards of thermal radiant energy were issued in the form of 
■carbon-filament incandescent lamps. Calibrations were made of spe- 
cial types of radiant energy standards such as mercurv-vapor lamps 
for intercomparing the output of germicidal and therapeutic ultra
violet lamps. Various detectors of radiant energy were calibrated 
and tested, particularly ultraviolet meters for public-health officials 
and lamp manufacturers, and radiation thermopiles, photoconducting 
Cells, and sim ilar devices for the armed services. Reference curves of 
the absorption spectra of samples of pure hydrocarbons were 
established.Chemical analyses of gases and volatile liquids and isotope analyses of samples obtained in tracer experiments were made in the mass spectrometer. This involved 275 analyses (1,970 determinations) with a fee value of $5,304. Many of the tests were in connection with work on synthetic rubber and plastics or with biochemical tracer research.

Chemistry
O f more than 7,000 samples tested or analyzed by this division 

during the year, more than 2.500 represented tests for conformance to 
Government commodity specifications. These tests involved paints, 
varnishes, lacquers, soaps and related materials, office supplies, chemi
cal, and metals and alloys. In  addition, the Division made over 2,000 
analyses of materials purchased by the Atomic Energy Commission 
and more than 2,000 control analyses of raw sugars and molasses for 
the United States Customs Service. The remaining tests were chiefly 
concerned with identification of compounds and determination of im
purities for other Government agencies, and tests to evaluate claims 
made in alleged false advertising or fraudulent use of the mails.Standard samples, representing 425 different materials, were issued. These samples included metals, alloys, ores, ceramic materials, pure hydrocarbons and other pure substances, viscometer oils, and colored pigments. Besides the numerous renewals that were required, three composition standards and 25 new hydrocarbons were added to the list available for issue.

Mechanics
There was a pronounced increase in tests made for the Government agencies. The number of current meters tested increased from about 740 during 1947 to about 1,100 during 1948. The corresponding increase in master beer meters tested was from about 110 to about 200.
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The accurate calibration of beer meters makes possible the collection of a tax from brewers amounting to approximately $800,000,000 annually, although the fee value of the tests was only about $11,000. An increased demand for accuracy in mechanical testing is indicated by the increase in the number of proving rings calibrated: 150 in 1947; 180 in 1948.Tension, compression, bending, torsion, and hardness tests were made on over 700 specimens submitted by other Government departments, State institutions, and private organizations to determine mechanical performance and compliance with specifications.Tests were made on 100 altimeter setting indicators for the Weather Bureau, on barographs used in international speed trials for the National Aeronautic Association, on pressure gages and dead-weight testers, and on aneroid and mercurial barometers. Radiosonde evaluation tests were made for the Bureau of Ships, and cabin temperature controls and carbon monoxide indicators were tested for the Department of the Navy. Cup anemometers, pitot tubes, vane anemometers, and other aerodynamic instruments were tested in the Bureau’s wind tunnels where accurately known speeds up to 180 miles per hour can be obtained.In connection with the maintenance of standard threshold sound pressures for audiometry, 13 audiometer-type receivers were calibrated, to serve as comparison standards in various acoustic laboratories. Thirty-three audiometers were also calibrated for the aural rehabilitation program of the Veterans’ Administration.

Organic and F ibrous Materials
During the fiscal year 1948, 33,307 separate determinations were made on 9,085 samples of products containing organic and fibrous materials at a cost of $171,883.50. This represents a substantial increase over the 28,203 determinations made on 7,892 samples the previous year. Products tested included such items as paper, twine, rope, rubber footwear, pneumatic tires, glue, hospital sheeting, tile flooring, carpets, mail bags, safety helmets, plastic materials, etc.As an outgrowth of the successful use of standard samples of rubber compounding ingredients in the Government synthetic rubber program, these materials have been included in the standard samples regularly furnished by the Bureau to industrial and scientific laboratories. As of June 30,1948, standard lots of channel black, zinc oxide, magnesia, and benzothiazyl disulfide were established, and negotiations had been completed for the establishment of three others. These standard materials will continue to serve the synthetic rubber industry and in addition will be available for rubber manufacturers to assist in controlling the quality of their products.Another standard material made available to scientific and industrial laboratories during the year was light-sensitive paper for controlling exposure to sun- and arc-lamps in fading tests._ Heretofore, reliable results could not be obtained because of variations in exposures due to voltage fluctuations in the power lines and changes in the efficiency of the lamps.
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M etallurgy

A total of 660 items, chiefly surgical and dental instruments, were tested for conformance to purchase specifications for the Veterans’ Administration. Other typical projects included the testing of fusible plugs for marine boilers (for the U. S. Coast Guard) ; examination of metal objects for improper advertising claims (for the Federal Trade Commission and Post Office Department) ; heat treatments; production in the experimental foundry of 585 castings; salt-spray and other corrosion tests; X-ray and metallographic examinations; and determinations of the oxygen, nitrogen, and hydrogen content of metals.
M ineral. P roducts

During the fiscal year, 102,387 separate determinations having a fee value of $428,094.65 were made on 28,099 test items. Materials tested included glass, refractories, cement, concrete and concreting materials, soils, lime and gypsum, and structural materials.
B uilding T echnology

The testing of materials, constructions, and equipment for buildings, of portable heating and cooling equipment for the military agencies, and of various materials and devices either suspected as sources of fire hazards or intended for use as aids in minimizing fire harzards continued at a high rate during the year. Materials tested included bituminous roofing materials, creosote oils, bituminous road mixes, bituminous pavement materials for air fields, waterproofings, brick tile, block, clay and concrete pipe, thermal insulation for buildings. aircraft and ships, food containers, and fire-retarded coatings. A number of materials used in the construction or maintenance of aircraft or ships or carried as cargo were tested to determine their ignition temperatures and spontaneous heating properties. A number of varieties of new types of prefabricated constructions for buildings and of modifications of conventional constructions for buildings and ships also were tested. Most of the tests involved a number of separate determinations; many of them were made by methods and apparatus especially adapted at the Bureau to obtain the technical information sought by Government agencies.
R adio P ropagation

Standard frequencies and standard time signals were broadcast continuously during the year for use in the calibration and test of frequency and time standards bj7 the armed forces, research laboratories, and various industries. Frequencies as broadcast were accurate to 2 parts in 100,000,000. The maximum change in time signals was 0.001 second per day; the maximum deviation from corrected United States Naval Observatory time was 0.031 second.In the range from 10 kilocycles to 300 megacycles, a total of 135 devices were calibrated. Type-testing for quality control was completed on a radar wind-velocity measuring equipment developed for
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the Navy Department. Six thousand of these units have been manufactured for fleet use. Extensive tests were made for the Bureau of Mines on the high-frequency electrical characteristics of oil-bearing sands for application to petroleum production.Plans and specifications were developed, and much of the necessary equipment procured or constructed, for a systematic and complete program of calibration services. Within 1 year, calibration over the range from 300 to 10,000 megacycles is contemplated, with extension of services up to 40,000 megacycles as rapidly as tubes and components become available. During the year, extensive service was rendered to military, university, and industrial laboratories in the calibration of frequency meters. Signal generators, power meters, and attenuators have also been calibrated for essential users on urgent military and industrial projects.

TECHNICAL AND CONSULTING SERVICES
The broad scope of the Bureau’s work in the physical sciences and applied mathematics and the fact that it has an expert staff and facilities in these fields lead inevitably to requests for technical and consulting services from other Federal agencies. These services constitute an important phase of the Bureau’s activities, providing other agencies with scientific data and advisory services. Every agency of the Federal Government, as well as many State and municipal governments, utilizes the Bureau in this capacity.Thus, during the year, advisory and consulting services were rendered to the Departments of the Army, Navy, and Air Forces, Research and Development Board of the National Military Establishment, Post Office Department, Department of Agriculture, Treasury Department, Interior Department, State Department, Atomic Energy Commission, Federal Housing Agency, Federal Food and Drug Administration, Veterans’ Administration, Federal Communications Commission, Federal Trade Commission, Tennessee Valley Authority, Federal Bureau of Investigation, Civil Service Commission, Civil Aeronautics Board, National Advisory Committee for Aeronautics, Interstate Commerce Commission, Maritime Commission, Central Intelligence Agency, Office of Rubber Reserve, Library of Congress, National Institute of Health, Coast and Geodetic Survey, Weather Bureau, Civil Aeronautics Administration, Coast Guard, and the United States Supreme Court.Cont inuous and more extensive work is undertaken through various scientific and technical committees. The Bureau is represented on numerous committees, panels, and commissions of other Government agencies. These include the Research and Development Board of the National Military Establishment, the Interdepartmental Committee on Scientific Research and Development, the Federal Interdepartmental Safety Council the Federal Fire Council, the Interdepartmental Radio Advisory Committee, the National Conference on Weights and Measures, the National Advisory Committee for Aeronautics, the Interdepartmental Advisory Committee on Photography, the Uniform Plumbing Code Committee, the Interdepartmental Screw Thread Com
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mittee, the National Research Council, and a number of other similar 
groups.

F ederal S pecifications

•  ̂° a7oid duplication of effort in Government procurement and to insure better utilization of national resources, the Federal Specifica- tions Board compiles and adopts specifications for the purchase of supplies by the Federal Government. These specifications result in purchase economies by establishing criteria which guarantee quality and by providing an opportunity for all businesses to compete for Federal trade through the bid system. Under chairmanship of the Director of the National Bureau of Standards and in cooperation with the Bureau of Federal Supply, the Board discharges its functions through 77 technical committees, which include 83 specialists of the Bureau s staff, oi acting as chairmen. Close to 2,000 specifications are currently in effect; these must be continually revised, on the basis of laboratory investigations, to keep them abreast of best industrial practices and developments and in accord with the changing needs of the Government.
E lectronic Computers

Automatic calculating machinery represents one of the important 
developments of recent years. Such machines w ill handle large 
amounts of statistical data with revolutionary speed, thoroughness, 
and efficiency. A t the same time, electronic computers w ill permit the 
solution of equations hitherto impossible to solve, which have necessi
tated approximate solutions and the construction of costly experimen
tal equipment like wind tunnels for aerodynamic studies. Their two
fold significance lies in the economies they w ill realize and in the open
ing up of new approaches in basic research in the physical sciences.I he Bureau has been active in the research, development, design, and construction phases of automatic electronic computers, both from the mathematical and the electronic approaches. The status of the art, however, is still highly experimental, and the mathematical aspects are considerably ahead of actual equipment development. For this reason, formal seminars were held throughout the year, to which Government agencies interested in the performance of such machines were invited. The logical and programming aspects of machine development, rather than the engineering side, were stressed, for the aim was to assist Government agencies in evaluating the usefulness and efficiency of proposed automatic calculating machinery for their own particular problems. The sessions were attended regularly bv representatives of the Office of Naval Research, Air Weather Service, Army Map Service, and Army Security Agency as well as other agencies. Conferences were also held with officials of Government agencies interested in the development or purchase of electronic computers—in particular, representatives of the Air Material Command. Air Weather Service, Army Map Service, Army Security Agency, David Tavlor Model Basin, Research and Development Board of the National Military Establishment, and the Weather Bureau.
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Mat 11ematical P roblems

One of the primary functions of the Bureau’s applied mathematics division has been the furnishing of mathematical services to various Federal agencies. These services consisted mainly of (1) computing services in connection with specific problems in applied mathematics and (2) consultation services on the applications of mathematical statistics. Extensive problem-solving computations were performed for the Bureau of Ordnance, Office of Naval Research, Naval Research Laboratory, and United States Navy Hydrographic Office of the Department of the Navy; the Engineering Research and Development Laboratory of the Department of the Army; the Office of the Air Comptroller of the United States Air Force; and the Atomic Energy Commission. Problems ranged from obtaining numerical solutions of difficult nonlinear partial differential equations, through inverting and otherwise manipulating large matrices, down to routine substitutions in complicated formulas involving a number of parameters.
A tomic P hysics

A considerable portion of the time of Bureau specialists in the field of atomic and molecular physics was devoted to providing information for and advising representatives of various Federal agencies. A par- tial list of such agencies includes the three departments of the National Military Establishment, Post Office Department, Department of Agriculture, National Institute of Health, Veterans’ Administration, and the Atomic Energy Commission. Typical of the services rendered were the following few examples chosen within the single field of atomic energy.Important contributions were made in the solution of the unique problems encountered in the development of atomic energy. Methods to produce and analyze materials of exceptional purity were developed. Radiation methods of analysis were applied, and research on the standardization of radioactive isotopes was undertaken. Facilities of the high-voltage X-ray laboratory were applied to the crucial problem of providing adequate protection from the dangerous radiation of uranium piles. Various physical properties of materials that are important in the field of atomic energy were studied.A survey of reactors for possible distribution to universities was made for the Atomic Energy Commission, and a specialist devoted about half his time as a consultant to AEC in the Biophysics Branch of the Division of Medicine and Biology. The Bureau also has provided a consultant to the National Institute of Health to serve on their Radiobiology Study Section. This group scrutinizes all applications received for grants-in-aid in radiobiology and recommends appropriate action.Fraudulent claims are made from time to time regarding devices supposed to contain radioactive substances which are advertised and delivered through the United States mails. The Post Office inspectors obtain samples of these devices and copies of claims. Measurements and expert testimony at hearings are provided by members of the staff. Two such cases were handled during the past year.
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P roblems in  P rotection and S afety

The Bureau provided advisory and technical services on a wide range of problems relating to safety, fire hazards, accidents, explosions, failures of equipment and materials, and protective measures in many fields. Unis, specimens of materials and equipment taken from aircraft, ships, and railroad cars or their cargoes were examined for fire hazards at the request of the Civil Aeronautics Board, the United States Air Force, the Marine Corps, the Maritime Commission, the Interstate Commerce Commission, and the United States Coast Guard. Advice was given on procedures for minimizing fire hazards. Technical aid was also provided on the protection of structures against dam- age by lightning, on methods of flame-proofing textiles, and on flame-retardant finishes for buildings. Members of the staff served as chairman and vice chairman of the committee on tests formed to study the causes of the explosion of ammonium nitrate in Texas Citv whicli resulted in the loss of 408 lives. The explosive properties off ammonium nitrate were investigated and measures to prevent such explosions are being developed.Examination of failed metal parts of transportation equipment was an important phase of metallurgical investigations—in particular, airplane parts, submitted by the Civil Aeronautics Board. Civil Aero- nanties Administration, arid Bureau of Aeronautics (Navy) foi- analyses of the failures. Engines, propellers, fuselage, wings, mountings, and controls were examined for fatigue failures, improper composition, design, or heat treatment, and evidence of overloading or corrosion. A total of 147 parts from 26 aircraft were studied during the year. In addition, failed parts from buses, trucks, and other automotive equipment, as well as marine equipment, were investigated.
Communications

Consultation services on radio propagation matters were rendered 
to the branches of the National M ilitary Establishment and other 
agencies of the Government. Propagation charts and recommenda
tions for satisfactory radio reception of time signals from W W V  were 
prepared for the eclipse expedition of the Arm y Map Service and the 
National Geographic Society, which required highly precise measure
ments of time for the success of the observations. Many reports of 
ionospheric, solar, geomagnetic, and radio wave propagation data were 
telephoned or telegraphed daily to such Government agencies as the 
Arm y, Navy, C iv il Aeronautics Administration, Federal Communica
tions Commission, Central Intelligence Agency, Department of State, 
and the TV eat her Bureau, as well as to commercial users such as Press 
Wireless and Badio Corp. of America. Warnings of ionospheric 
storms of the magnetic or polar type are telephoned to radio station 
W W V  for broadcast at regular half-hour intervals. Warnings of 
sudden ionosphere disturbances (S ID ) were undertaken at the request 
of the Arm y and the Navy, and are now telephoned to those agencies 
and to the Weather Bureau. Forecasts of radio propagation condi
tions are telephoned weekly to the Navy and telegraphed to eight Arm y 
Airways Communications System base units.
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In addition to such services, the Bureau was consulted frequently in a variety of special radio propagation problems. For example, information regarding probable ionospheric conditions in Greenland during June 1948 was given to the Strategic Air Command, Andrews Field& Basic radio propagation predictions, tables of recommended frequency bands, and frequency revision factors for June through September 1947, were supplied to the communications officer of Navy Task Force 80, which made an Arctic cruise during the summer of 1948. Information was given to the United States Coast Guard concerning the probable frequency of occurrence of interference at 4.2 megacycles to radio communications in the Ketchikan (Alaska) area as the result of operation of a radio station in Peru.
A t the close of W orld W ar II, both the armed services and com

mercial aircraft communications were conducted on frequencies in 
the 100-156-megacycle band. Because of the great demand for fre
quencies for other services in this portion of the frequency spectrum 
and the requirement for additional communication channels, consid
eration has been given to moving m ilitary aircraft communications to 
higher frequencies in the region 225-400 megacycles. Theoretical 
studies of the relative performance of the two frequency bands have 
been made which indicate that somewhat increased power and special 
antennas are necessary on the higher frequencies in order to obtain 
equivalent performance. Assistance has been given to the armed serv
ices in conducting actual field tests to experimentally verify this con
dition.Service was rendered to the United States Weather Bureau in connection with the automatic telemetering and relaying of weather information : VHF frequency-modulation receiver, transmitter, and modulator were designed ; a contract let for a number of units ; an amplifier for the transmitter was developed ; and advice was given on the choice of operating frequencies. Assistance was given to United States Electronics Laboratory: high-power pulsed emissions beamed westward for their radio transmission studies, and advice and ionospheric data were provided. A conference was held with representatives of the United States Weather Bureau, Coast and Geodetic Survey, the FCC and Central Kadio Propagation Laboratory to determine the requirements of each agency for special recording equipment. _ Assistance was rendered to other representative groups : Army Security Agency, on a special propagation problem ; Department of State, in connection with field-intensity measurements of emissions from international broadcasting stations; Evans Signal Laboratory, on velocity of pulses in a dispersive medium; University of Illinois, in connection with a Navy direction-finder project; Puget Sound Naval Shipyard, in connection with WW V reception.

B uilding Teci r nol< >gy
Technical assistance was furnished on request to some of the States and to a large number of municipalities engaged in revising their local building and plumbing codes. Drafts of proposed codes for the cities of Chicago and Cleveland and of several codes intended for general
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use were reviewed and conferences were held with those in charge of their preparation.

Advice was given to Government agencies on technical problems relating to new building materials, building constructions and equipment, and the maintenance^ of buildings. Materials and prefabricated elements of buildings were tested for strength and thermal conductance to assist in determining their suitability for use in portable structures in the Arctic. Others were examined for the housing agencies to determine what modifications were needed to assure the desired strength, fire resistance, heat insulation, and durability. Measurements were made of the heat losses of special-purpose buildings and advice was given on methods for correcting faulty performance of portions of the structures and the heating systems. The Bureau responded to many requests for advice concerning masonry and composite materials of construction, roofing, siding, and waterproofing.
Organic and F ibrous Materials

Problems presented by some 50 Federal agencies pertained to the fields of natural and synthetic rubbers, textiles, paper, leather, and organic plastics. _ A great variety of applications were involved: Adhesives and coatings for aircraft; vibration insulation; lenses and neai-e\e devices; corrosion protection; fabrication and reinforcement of laminated plastics; fogging resistance of transparent plastics; war maps; paper currency; preservation of records; fiber building boards; vapor barriers; footwear; garments; floor coverings; raincoats; expendible mess kits; and slipperiness of floors.One of the typical problems of the year concerned special emergency-brake lining. Ihe David Taylor Model Basin sought assistance in the development of a brake lining that could be depended upon to make emergency stops of a $2,000,000 test carriage weighing 45 tons, within 120 feet, from a speed of 75 miles per hour. A satis- factory solution was reached after more than a year of advice, consultation, and trial.
NATIONAL COOPERATION

As custodian of the Nation’s standards of measurement, the Bureau provides calibration services not only to the Federal Government, but to State and municipal governments, industry, and private laboratories. In addition, the Bureau cooperates extensively with technical and trade groups, on a national basis, where the interests of the Government are involved. Such cooperation is not only important for the Government but provides a means of disseminating the results of Bureau work to the Nation in a direct fashion.
Commodity S tandards

Ihe Commodity Standards Division cooperates with industry and trade groups in the voluntary establishment of Simplified Practice Recommendations and Commercial Standards. This involves collection and analysis of pertinent data as well as the actual formulation
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of the standard for acceptance by the organizations concerned. Much of the data utilized in the preparation of the standards results from the research and testing activities of the other divisions of the Bureau.Seven new Simplified Practice Recommendations were issued during the fiscal year. Sixteen recommendations, covering a wide range of commodities, were revised and reissued, and eight others were reviewed and found to require no cha nge. The new recommendations cover vises, flat veneer products, coffee grinds, low-pressure lubricating devices, rotary files and burs, welded wire fabric reinforcement for concrete pipe, and copper and. copper-alloy round seamless tube.Twenty-three commercial standards were issued, of which 14 were revisions of previous standards. The nine new standards were; Automatic lifts, standard strength and extra strength perforated clay pipe, formed metal porcelain enameled sanitary ware, testing and rating hand-fired hot water supply boilers, gowns for hospital patients, colors for molded urea plastics, men’s circular and flat ribbed knit underwear, utility type house dress sizes, hot rolled rail steel bars. Thirty-seven additional commercial standards are now under development.

W eights and Measures
The over-all function of the Bureau’s Office of Weights and Measures is to promote the extension, raise the standard of efficiency and coverage, and increase the degree of uniformity of State weights and measures supervision throughout the United States. The translation of the national standards of length and mass and of the derived standards of capacity to the channels of industry and trade is a matter of great economic importance to the producing, manufacturing, processing, and distributing agencies of the country and to all purchasers of commodities. Essentially, the Congress has left to the control of the individual States the regulation of commercial weighing and measuring devices and operations, and the National Bureau of Standards serves in an advisory and coordinating capacity.Much of the basic activity of the Office of Weights and Measures is consultative in character, through the medium of correspondence; the visits to the Office of representatives of Federal agencies, business and manufacturing concerns, and weights and measures officials; and the visits of representatives of the Office to weights and measures officials in their own jurisdictions. The field of these inquiries is broad, embracing the drafting of new legislation; the interpretation of laws, specifications, tolerances, and regulations; the design of testing equipment; methods of test of commercial equipment; the reporting of activities in different weights and measures jurisdictions; problems of and plans for weights and measures administration; and the like. In cooperation with the Metrology Division, a training school on the calibration of standards of length, mass, and capacity was held for State officials in March. Representatives of 10 States attended the 2-week course, which will be repeated at appropriate periods for other States.The Thirty-third National Conferenc on Weights and Measures met in Washington, D. C., in September 1947, under the sponsorship of the
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National Bureau of Standards. There was official representation from 27 States and the District of Columbia, comprising 50 officials from State offices of weights and measures, and 68 officials from city and county offices. Forty-three manufacturers of weighing and measuring devices were represented by 77 members of their organizations, and there were present 46 representatives of business and industry, in addition to representatives of a number of Federal agencies.As secretary of the conference, the Chief of the Bureau’s Office of Weights and Measures is responsible for planing and conducting the meetings. Fie is also a member of the Committee on Specifications and Tolerances, one of the more important standing committees of the conference charged with the development of the technical requirements for commercial weighing and measuring devices which are presented to the conference for adoption. The Bureau has been active in the work of this committee, whose recommendations lead to the technical requirements promulgated by the States.

Research A ssociate P rojects
The research associate program, established in 1920, provides arrangements whereby private groups can support work at the Bureau. Research associate projects must not only be of value to all groups concerned in the particular field and to the Federal Government, but must also be important from the standpoint of the Nation’s sum total of technologic knowledge. Results of the work are a part of the public domain and are published by the Bureau.Since 1920, more than 175 organizations and individuals have supported cooperative research at the Bureau. Many of the projects have been extremely specific and therefore of relatively short duration. Others, such as that supported by the Portland Cement Association, have been directed toward fundamental research in the field ; this project has been active since 1924. The American Petroleum Institute has a total of 40 research associates in 2 projects, 1 of which has been in operation continuously since 1927. The project sponsored by the American Dental Association has been in existence since 1930, and that sponsored by the Cast-Iron Pipe Research Association since 1928.At the close of the fiscal year 16 groups were supporting 72 research associates at the Bureau. Cooperative projects were under way on dental materials, fuels, commercial adsorbents, sugar-beet pulp, electrodeposition, corn products, hydrocarbons, waterproofed papers, underground corrosion, cement, concrete, structural clay products, chinaware, porcelain, enamel, and asphalt roofing.

T echnical S ocieties and Groups
The Bureau activity participates in developing and improving specifications and standards and in other projects of over 75 national scientific and technical groups such as the American Society for Testing Materials, American Standards Association, American Society of Textile Chemists and Colorists, American Ceramic Society, American Concrete Institute, American Foundrymen’s Association, American Geophysical Union, American Institute of Electrical Engineers,
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American Petroleum Institute, American Society of Heating and Ventilating Engineers, American Society of Mechanical Engineers, Institute of Radio Engineers, Instrument Society of America, Inter-Society Color Council, National Fire Protection Association, Optical Society of America, Radio Manufacturers’ Association, Society of Automotive Engineers, and Society of Motion Picture Engineers.In cooperation with these groups, the Bureau plays an important part in the standardization of materials, in the development of test methods and criteria, in the application of scientific discoveries, and in fundamental research programs of a national nature. Cooperation between private industry and the Government characterized^ a symposium on rubber testing sponsored by the American Society for Testing Materials. Representatives of the major rubber companies cooperated with the Bureau, the Office of Rubber Reserve, and other Federal agencies in a discussion and review of such topics as new methods for chemical analysis, stress-strain testing, processibility of synthetic rubbers, new procedures for testing and grading of wild natural rubbers, and the standardization and control of variables in testing.For many years the Bureau has cooperated with laboratories responsible for the rating of aviation, automobile, and Diesel engine fuels in maintaining uniform standards and high precision in the rating of these fuels. The Bureau conducts a monthly exchange of standard samples of different fuels among 32 participating laboratories. Monthly reports are issued to the participating laboratories. In this way laboratories deviating from standard practices can correct their procedures promptly. The program sponsored by the ASTM has been enlarged and now includes the maintenance of the primary standards at the Bureau for certification of commercial standard sample materials for fuel ratings. Investigations are made of the impurities in commercial standards and of the effects of these impurities on engine ratings as well as of the methods and equipment used for the precision rating of fuels.

INTERNATIONAL COOPERATION
The Bureau is active in the field of international relations in two principal ways: (1) By membership in various international scientific and technical bodies and (2) through a program of guest workers and visitors. Both of these aspects are important to the United States in terms of commerce and trade as well as the international policies of the- Government. These programs are coordinated on the diplomatic level by the State Department.The international technical societies deal largely with the establishment and maintenance of international scientific standards and the establishment of values for such quantities as scientific constants. The Bureau is active in such groups as the International Union of Chemistry, International Telecommunications Conference, International Committee for Radiological Units, International Committee for Radiation Protection, International Commission on Illumination, and International Commission for Uniform Methods of Sugar Analysis.
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I nternational Radio Conferences

The Bureau staff participated in the deliberations of three international conferences sponsored by the State Department : International Telecommunications Conference (ITC), Provisional Frequency- Board (PFB). and World Aeronautical Radio Conference (WARC). ITC is responsible for the broad policies regulating- telecommunication practices of the sovereign nations of the world. The PFB was set up to plan the allocation of ionospheric frequencies and radio powers for world-wide communications on a sound engineering basis so that the most satisfactory service may be attained in spite of the variations of the ionosphere. The WARC performs a similar function for aeronautical radio. The Bureau has taken an active part in the work of the PFB and has been continuously represented on it since it convened in Geneva, Switzerland, in January 1948. Staff members participated in activities of the PFB liaison committee and in the activities of the. WARC preparatory committee. Twelve members were active in the preparatory groups for the meeting of the International Radio Consultative Committee (CCIR) in Stockholm in Julv 1948. The Bureau was also represented on the American sections "of the International Scientific Radio Union and of the International Union of Geodesy and Geophysics. The Bureau also participated in the meeting of the International Union of Chemistry in London. July 1947.
I nternational Committee on W eights and Measures

Meetings of the Advisory Committee on Thermometry of the In 
ternational Committee on Weights and Measures were held in M ay 1948. Because of the present leadership of the United States in the 
fields of heat and thermometry, the major responsibility for proposing 
and obtaining agreement on the changes which have become desirable 
m the International Temperature Scale fell to the National Bureau 
of Standards. On the basis of consultations with scientists and 
laboratories in this country and abroad, the Bureau prepared a draft 
of the International Temperature Scale of 1948 for the consideration 
of the Advisory Committee. Among the more important chaimes 
recommended by the Advisory Committee for adoption by the inter
national body at its meeting in October 1948 were: The replacement of 
the ordinary freezing point of water at 0° C. with the triple point of 
water at .0100° C. in the calibration of high-precision thermometers* 
the change of the radiation constant c, in the Planck and W ien radia
tion formulas from 1.432 to 1.438: and the substitution of the Planck 
radiation formula for the W ien formula in extending the scale of the 
optical pyrometer without lim it to the highest temperatures.

I nternational Commission on I llumination
The Bureau has taken an active part in the work of this organization. 

For example, one of the Bureau members acts as Secretary for the 
Commission s Technical Committee on Colorimetry and Artificial 

Through circulation of an elaborate questionnaire, and
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through much correspondence, valuable information on this subject was collected from scientists of the 15 nations represented on the Commission. This was coordinated and summarized for the meetings of the ICI in Paris in J une and July 1948.

I nternational U nification of T extile S tandards
Technical Committee 38, Textiles, of the International Organization for Standardization, operating under the United Nations Organization, met at Buxton, England, in June to discuss international unification of textile standards of importance to manufacturers, importers, and exporters. Nearly 100 delegates from 13 countries participated. The National Bureau of Standards and 5 other members of the United States delegation reported to the textile industry on the results of the conference on September 24 at a meeting in New York sponsored by the American Standards Association in collaboration with 10 other organizations which were represented on the delegation.The British Standards Institution accepted the Secretariat (responsibility for administration) of the Technical Committee. Standards most urgently needed were assigned to subcommittees to be led by the national standardizing body in the country most interested in each subject, the American Standards Association for subjects of special interest to the United States. The United States heads the work on yarn testing; shrinkage of fabrics in washing; and (with the United Kingdom) colorfastness to light, washing, and perspiration. General agreement was reached to designate the number (size) of all kinds of yarn by one direct, decimal, metric system. The United States Grex unit, weight in grams of Î0,0()0 meters of yarn, and the British gK unit, grams per 1,000 meters, were discussed but final selection was deferred.

1 nternattonal R epresentatives
Scientists and engineers from other countries are permitted to participate in certain normal work of the Bureau as guest workers. The program is conducted under procedures of the Department of Commerce and the Department of State, in accord with such legislation as the Fulbriglit Act (Public Law 584, 79th Cong.) and the Smith- Mundt bill (Public Law 402, 80th Cong.). Coordination of the Bureau’s activities in the field was achieved through the establishment of the Office of International Relations. This Office administers arrangements whereby scientists from other countries are accorded guest privileges at the Bureau; correlates Bureau activities with those of other Federal committees handling international relations, and assists the Bureau in its own representation abroad at international meetings.The total number of visitors and guests to the Bureau during the last year was 681. Ten directors of research institutions analagous to the National Bureau of Standards were among them, representing Colombia, Australia, China, Great Britain, Sweden, Chile, Netherlands, and New Zealand. Other visitors included 31 directors of specialized research institutions, 96 research scientists and engineers, 
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65 university professors, 107 Government officials, 103 industrial engineers, and 4 delegations consisting of 110 individuals. In addition, 44 scientists and engineers were accepted for programs ranging from 3 to 12 months in duration as well as 10 trainees sponsored and supported by the Department of State and 80 technical students of graduate level. I t is difficult to assess fully the value of these programs; but in addition to the strengthening of our relations with other nations, the program permits the Bureau to keep more closely in touch with foreign developments and provides it with additional expert, temporary staff associates.



W eather B ureau
Introduction.—News surveys show that more space in the daily press is devoted to weather news year in and year out, and greater interest is evidenced by the reading public in items on weather than in any other single subject except war news. An index of the broad individual interest in weather is given by the statistics of telephone calls for weather information in the six cities where the automatic weather forecast announcement system is available.

Baltimore...Boston____Chicago-----Detroit____New York.. Washington.

Average number of daily calls during fiscal year 1948
Maximum number of calls within 24 hours

13.550 07, 90415.300 65, 55446,175 223, 9S951,198 267, 9524G, 805 149, 88855,874 113,120

Weather reports are used in almost every field of business activity and the warnings given in a single forecast of a hurricane or severe cold wave and blizzard often save hundreds of lives and result in protection of livestock and property where losses would otherwise amount to hundreds of millions of dollars.The original purpose in establishing the Weather Bureau was to provide storm warnings for navigation on the Great Lakes. To this basic function there was logically added the responsibility for forecasting storms and other weather conditions affecting life and property elsewhere in the United States and on contiguous oceans inasmuch as the widespread system of weather reporting stations required for forecasting over the Great Lakes was also the means for forecasting the weather from day to day throughout the country. And since prolonged rain, “cloud bursts,” spring thaws, and gale winds are the most frequent causes of flooding in rivers and coastal waters it was logical also for the forecasting of river stages and floods to be added to the public services for which the Weather Bureau was made responsible. The forecasting of floods, storms, and other dangerous weather conditions is still one of the foremost services of the bureau, but the daily reports and forecasts which appear in the press and are heard over the radio, and the climatological summaries which are published periodically have come to be as vital in the economic life of the Nation.When aeronautics became important, Congress added to the basic functions of the Bureau the special weather reporting and forecasting services for aviation. In February 1946, Congress directed the
267
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Bureau to organize an international weather reporting system for the Arctic; and in June 1948, the importance of research and develop- nient m meteorology was reemphasized by enactment of Public Law 657 refening specifically to analysis and prediction of thunderstorms and other atmospheric disturbances which are hazards to aviation, .h e  principal statutes that establish these several interdependent and integrated meteorological functions of the Weather Bureau are the Organic Act approved October 1, 1890 (15 U. S. C. 311-313); Amend- ment of Civil Aeronautics Act of 1938 (with respect to meteorology) Public Law 691, Seventy-ninth Congress; act authorizing establishment of Arctic meteorological stations. Public Law 296. Seventy-ninth Congress; section 308, Philippine Rehabilitation Act, Public Law 370 Seventy-ninth Congress; Enabling Act of 1948. Public Law 573,’ Eightieth Congress; International Aviation Facilities Act Public Law 647, Eightieth Congress; and act to provide safety in aviation and to direct a study of the causes and characteristics” of thunderstorms and other atmospheric disturbances, Public Law 657. Eightieth Congress.

The meteorological services of the Weather Bureau can be »rouped into three general categories: (1) The daily or current weather information services, (2) the hydrologic or hydrometeorological services and, (o) the climatological services. The daily weather services include several forms of service and the year’s work in these fields is reviewed briefly in the following paragraphs.
DAILY WEATHER SERVICES 

T he General P ublic S ervice
This service operates through 17 general forecasting centers and approximately 350 field offices which serve as local weather reporting- stations, forecast dissemination points, and in some cases pilot balloon stations and other multiple purpose offices. In order to meet the increased demands for weather information without increase in staff, local stations have developed greater use of commercial publication and broadcasting channels and have encouraged the public to look to Pie mass distribution facilities of press and radio rather than call individually for weather reports. During 1948 about 50 communities veie added to the list of those served by the Bureau through telephoned or telegraphed bulletins from" existing stations without increase m field offices.

A new weather forecasting center authorized by Con«re.~s was organized at Seattle. I t began operation on February 1, 1948 and encompasses the States of Idaho. Oregon, and Washington which were formerly included m the San Francisco forecast district. Subdivision into smaller districts has enabled the forecast centers to give more attention to local weather variations and thus provide better forecasts for the public.
Iii number of stations and employees the general public weather service changed little during 1948 but the volume of service in the dissemination of daily reports and forecasts, storm warnings, and other
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weather advisories increased considerably. Distribution of storm warnings was improved by arrangements with a number of new commercial radio stations which agreed to join the long list of those that broadcast weather information to the public without cost to the Government. The number of Weather Bureau offices manned by full-time paid personnel decreased by 4 while the unpaid cooperative weather “stations” increased about 100.One of the most important units in the operation of the general public weather service is the Anatysis Center in Washington where weather reports from all over the hemisphere are collected, charted and analyzed preparatory to issue of prognostic charts and weather forecasts. The 1947 plan to consolidate this unit and include staff from the Air Force and Navy in order to avoid duplication in separate military analysis units was put into effect and the consolidated office was renamed the WBAN Combined Weather Analysis Center. This H eather Bureau, Air Force, and Navy center in the main office of the Bureau in Washington distributes analysed weather maps and prognostic charts by teletype, radio, and facsimile to civil and military weather offices in the United States, to merchant and naval shipping and to international aviation offices. I t  exchanges analyses with meteorological offices of foreign countries.The WBAN center receives reports each hour from approximately 600 stations in the United States and southern Canada. The total number of individual weather reports received daily from domestic and foreign stations, from ships at sea, and other sources amounts to about 25,000. The analyzed data are transmitted to field stations four times daily in form that enables stations to quickly chart the latest weather map and the extrapolated maps for 12, 30, and 54 hours in advance. Current charts are transmitted also for upper air levels at the 850, 700, 500, and 300 millibar levels (approximately 5,000, 10,000, 18,000, and 30,000 feet altitudes, respectively) . A prognostic chart for the 700-millibar level is transmitted twice daily for the period 36 hours ahead. The vagaries of weather are common knowledge and in order to describe and predict the endless variations in weather conditions from hour to hour and place to place, Weather Bureau forecast centers and field offices issue more than 100,000 separate local forecasts and several hundred different storm and colcl-wave warnings each year. These figures do not include numerous detailed warnings and advisories for limited local use.

A viatioh W eather Services
Domestic aviation.—Every new airport wants a Weather Bureau station and many of them require one to meet minimum regulations for safety in the air. During 1948 the Bureau was under strong pressure to provide weather services to the many new airports, especially to those used by personal aircraft in large numbers. Rapid expansion in nonscheduled air carrier operations was particularly evident in smaller cities where the Weather Bureau usually does not have offices. In order to meet the requirements as fully as practicable, within the limitations of current funds, a system of cooperative airway stations
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has been organized. At approximately 150 airports where air line and/or personal aircraft pilots require weather observations for flight clearances and landings, the local airport or air-line personnel have agreed to provide official weather observations in cooperation with the Weather Bureau.

Cooperative airway stations, however, do not provide means by 
which pilots can obtain briefing and advices required for safe flight. 
To enable pilots to obtain this information, forecasters and briefers 
at existing offices have been called on to increase their services. New 
terminal forecasts have been added to the already heavy list regularly 
transmitted over the teletype circuits. In  other cases selected Weather 
Bureau offices have been asked to prepare the terminal portion of a 
route or operational forecast and to turn it over directly to the air line 
concerned, for distribution over company teletype circuits. This 
arrangement spreads out the preparation of forecasts and prevents 
overload on aviation forecasters and teletype circuits although it 
introduces difficulties in coordination.For several years airways forecasts have been prepared by 16 airway forecast centers in the United States and 3 in Alaska. There are also 26 Flight Advisory Weather Service offices which work directly with the Air Traffic Control Centers of the CAA. The closest teamwork is required between the controller and the communicator to meet emergencies which develop rapidly when weather conditions are bad for flying. Safety depends upon prompt receipt of reports and transmission of advices not only for pilots en route but also for terminal landing conditions when the weather is near the minimums and changing rapidly.

During the year an experimental service known as ‘‘flow-control 
forecasts” was undertaken in several F A W S  units. The purpose is 
to provide weather forecasts of marginal conditions when aircraft 
are likely to be “ stacked up” over busy terminals unless the conditions 
are anticipated and pilots diverted to alternate terminals before traffic 
becomes congested. I t  is very difficult to prepare such forecasts in 
sufficient detail to distinguish between conditions that w ill lead to 
congestion and those which permit aircraft to land without undue loss 
of time for passengers and added expense for the operators. I f  
proven successful the service w ill contribute much to safety and 
efficiency in air transportation.International aviation.—During 1918. the Weather Bureau participated in the following ICAO (International Civil Aviation Organization) regional air navigation meetings: South American, at Lima; South Atlantic, at Bio de Janeiro; second European-Mediterranean, at Paris: and second North Atlantic, at Paris. Preparations were also completed for the North Pacific regional meeting, to be held at Seattle in July 1948. As in previous ICAO regional air navigation meetings, the Bureau was responsible for developing the regional agreements on meteorological service and procedures for international civil aviation.Weather Bureau members of the Commission for Aeronautical Meteorology of the International Meteorological Organization participated in the Commission’s first postwar meeting at Toronto in August 1947: and in the subsequent sessions of the Meteorological Division of ICAO, at Montreal in September.
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In Toronto, the meteorological requirements for aviation were discussed in detail and the IMO General Regulations for the Provision of Meteorological Service for International Aeronautics were revised. In Montreal, these regulations, together with weather codes for aviation developed at Toronto, were coordinated with ICAO requirements and a common text was prepared for the publications of both international organizations. During the year ICAO regional supplementary meteorological procedures were placed in effect in the Middle East, Caribbean, and South Pacific regions. The general operation of the weather service for International Aviation has been described in previous annual reports and other documents.Service to sailplane soaring contests.—In recent years the Weather Bureau has furnished temporary weather reporting and local forecasting service for important meets of the Soaring Society of America. This year, service was given to the Northeastern States Soaring Championship at Elmira, N. Y., August 29 through September 1, 1947, and the national soaring meet of the society at Wichita Falls, Tex., in July 1947. Sailplane operations provide information on atmospheric turbulence and circulation of value in advancement of weather analysis and forecasting techniques.

H urricane W arning S ervice
From the viewpoint of loss of life and property the hurricane season of 1947 must be listed among the most destructive since establishment of the Hurricane Warning Service in 1873. In all, 53 lives were lost in the United States and approximately $135,000,000 worth of property destroyed but these losses in a year of very severe hurricanes, which struck densely populated coastal areas, were low compared with the potential losses under similar conditions before organization of the warning service. On a relative basis casualties now number less than 3 percent of those 20 years ago. The reduction in loss of life has come from the issue of accurate hurricane warnings which enable the Coast Guard, the Red Cross, and other agencies to evacuate the populace when necessary. Residents have come to rely on the warnings and take prompt safeguards for protection of life and property.During the 1947 season, 10 tropical storms were reported. Of these, five developed hurricane- or near-hurricane force winds. The most intense was that of September 10-19, which crossed the southern portion of Florida on the 17th, traversed the eastern Gulf of Mexico, and moved inland on the Louisiana and Mississippi coasts on the morning of the 19th. Its center passed directly over the business section of New Orleans. This hurricane took a toll of 51 lives in Florida, Louisiana, and Mississippi, with total property damage estimated at $110,- 000,000.The principal forecast centers of the Hurricane Warning Service are in Miami,. New Orleans, and San Juan, with the regular District Forecast Centers in Washington and Boston serving as relief units when storms interrupt communications at the principal centers or move northeastward into the middle Atlantic and New England regions where they come under the direct province of the Washington and Boston centers. A special hurricane teletype circuit connects
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all Weather Bureau offices on the Gulf coast from Brownsville to Key West and continues up the Atlantic coast to Charleston. Another circuit ties in a few of the largest offices in the Atlantic States for emergency use.The principal center in Miami was moved to new quarters in the Vocational Educational Building where a consolidation of facilities and services was accomplished just prior to the beginning of the hurricane season in the summer of 1948. Through this center the weather reporting facilities and the radar observations and reconnaissance flights of the Air Force and Navy were coordinated with the synoptic network of the Weather Bureau and provided a cooperation which contributed much to the effectiveness of the Hurricane Warning Service.

F ire-W eather W arning S ervice
New mobile weather units were assigned to fire-weather warning centers at Pendleton, Oreg., and Olympia, Wash. These two units, with the seven previously in use, now provide service to the national forests and grazing lands in the West where the largest-and most damaging fires occur. In operation, these mobile units supplement but do not replace the forecasting service rendered to forestry areas by district forecast centers within whose districts they are located. The fire-weather district centers collect, chart, and analyze special weather reports pertaining to forest-fire conditions, and issue daily guidance forecasts regularly throughout the season of fire hazard. While these district forecasts are localized to allow for topographical influences as far as possible, they cannot usually give sufficient detail for deployment of fire suppression crews and best use of available manpower to bring fire under control. The mobile weather unit on the other hand enables a forecaster to move his office and facilities to the scene of the fire where his weather service becomes a component part of the fire-suppression organization. In close touch with the director of the fire fighters, he gives information of changing weather conditions and local weather effects on the fire in time to dispatch the fire-fighting forces to best advantage.Many smaller fires are brought under control without action to assign a mobile forecast unit. On request special forecasts are prepared by the district center for use in controlling smaller fires. During 1948, 225 of these special forecasts were issued in 5 of the western States. Slash burning operations for logging jobs are also governed by the fire-weather forecasts, that is periods were selected when the meteorological conditions were sufficiently dry and settled to permit burning of slash without danger of losing control. Burning operations are also used at times under conditions selected for the control of certain tree diseases.At the time of the severe drought in New England, during the summer of 1947, the serious fire hazards were pointed out in daily warnings broadcast by the Weather Bureau beginning 10 days before the most devastating fire developed. While several fires got beyond control, many others were prevented or brought under early control as result of timely warnings. When large fires were burning, weather
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forecasts aided in controlling and directing tlie burn so as to minimize the resulting damage. Evacuation of residents endangered by the fires was planned through information in the weather forecasts. During the year fire weather-warning services were extended to two new State forestry districts—those in Michigan and Tennessee.
H orticultural P rotection S ervice (F ruit-F rost W arning Service)

In May 1948 the Bureau’s horticultural service was extended into Wisconsin to give frost warnings to cranberry growers. The service is centered at Wisconsin Rapids and is known locally as the Wisconsin Cranberry Frost Warning Service. As in other special frost protection services of the Bureau, the expenses are shared by the agricultural cooperating organizations. Other farming interests in Wisconsin are also making practical use of the localized frost forecasts.The service operates from about May 1 to October 15, and protects the two major bog areas of the State. The areas are subdivided into 10 sections for which detailed local forecasts are issued. Frost warnings for the individual sections are prepared as required. Distribution of forecasts and warnings is mainly by radio. They are entered on press association news wires each morning and evening, and are promptly received by 28 Wisconsin radio stations for broadcast to the thousands of cranberry growers.Although this new service is still in an experimental stage, it is already of much value, giving the growers advance information on expected minimum temperatures in the various sections of the bog areas. In addition to advising when bogs should be flooded to protect the crop from frost damage, the forecasts tell when frost is unlikely even though temperatures are relatively low and thus enable farmers to conserve the water supply.The Horticultural Protection (Fruit-Frost) Services in Florida, California, Oregon, and Washington were continued without major change during the year. In addition to these special cooperative frostwarning services similar warnings on a less-detailed scale were furnished to agricultural interests throughout the country by general forecast centers and local offices.
State W eather S ervice Centers

The six State service centers established experimentally in 1947 have shown their value in giving to agriculture, commerce, transportation, and the general public more definite and localized weather bulletins and forecasts. There have been some adjustments of operating program in the light of experience and although no funds were available for establishment of additional State centers during 1948, the existing centers have improved and amplified their services to these broad sectors of public interest.Service to agriculture continued to receive particular attention. Detailed agricultural forecasts for harvesting, spraying, fruit drying, live-stock raising, processing and marketing, etc., were carried on by the several State service centers and by many local officers of the
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Bureau. In some cases, the weather information was broadcast directly from Weather Bureau offices without charge by commercial radio stations; in others, bulletins were furnished to radio stations for studio broadcast on farm programs often in cooperation with State extension services and county agents. The Albany, N. Y., State service unit began State-wide broadcasts of weather information to farmers over a recently established rural FM radio network. The network program director reports that, all program elements considered, these agricultural weather broadcasts in Yew York State have received not oidy the most numerous but also the most favorable audience comments.

D aily T emperature B ulletin for S hippers
The long established and widely used forecasts of representative temperatures throughout the country are distributed in a bulletin by teletype each morning to the principal Weather Bureau offices for local application. The bulletin gives the forecasts for maximum and minimum temperatures for important areas surrounding more than 70 of the largest cities. Its primary purpose is to provide field offices with definite temperature predictions for their guidance in giving forecasts for long-distance shipments. The predictions are given in degrees and include the highest for the current day and the highest and lowest for the next day. At times they are extended into the third day when there is reasonable assurance that the trend of weather can be foreseen for that length of time.

W eather F orecasts for W inter S ports A reas
Although this activity is often referred to as the “winter sports service” it is not a separate organization or service but is simply a seasonal extension of information for use of the hundreds of thousands of people in winter sports areas where weather information is needed for week-end planning. At least 90 percent of the winter sports enthusiasts who made inquiry of the Bureau were interested in skiing. The sport depends on condition of snow surface and amount of snow on the ground. A special weather code was adopted to provide information quickly and economically about snow conditions. This information together with regular weather forecasts was the basis for decision of hundreds of thousands of metropolitan residents to journey to the mountains for week-end skiing. The service enabled the raii- roads, the bus lines, the winter resort hotels, and other facilities to plan adequately for the probable crowds when weather was favorable and to avoid the expense of unnecessary facilities when weather was unfavorable.The forecasting service for winter sports was operated at practically no additional cost to the Weather Bureau. The basic weather reports were available from other forecasting services. Spot reports from resort areas were furnished without cost by residents associated with the industry and the Weather Bureau’s summaries and forecasts were prepared by regular employees without additional assistance. Weather Bureau offices in or near the 24 States where winter recreation is featured issued bulletins and forecasts for dissemination by press,
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radio, chambers of commerce, auto clubs, ski clubs, and other interested groups. Due to public interest many organizations rented offices and employed personnel to aid in disseminating weather information tor winter sports for the numerous callers interested in planning trips. In New Mexico alone more than 31,000 people traveled to the skiing areas of that State. This is twice the number during the preceding year and it is estimated that in the United States as a whole more than 5,000,000 people used outdoor recreational facilities during the winter season 1947-48. Transportation facilities, highway maintenance crews, hotel and lodge managers were better able to provide for the comfort and safety of visitors, and sports enthusiasts could make their plans more effectively from information in the official weather 
forecasts.

Marine W eather S ervices
The system of weather reporting from ships at sea and the weather forecasts for ocean shipping lanes and other marine interests have not completely recovered from the disorganization incident to radio censorship during the war. In 1948 special attention was given to obtaining better coverage of ocean areas m weather reports transmitted by radio from vessels m North Atlantic and North Pacific ivateis. Essential parts of the program have been to improve the accuracy and regularity of shipboard weather observations, records, and reports and to provide better weather-broadcast service to ships at sea.The Weather Bureau now receives approximately 300 radio weather reports daily from the western North Atlantic and eastern North Pacific, and these form the basis for preparing weather forecasts and warnings of storms at sea for guidance of merchant shipping ancl transocean air transportation. To assure the best possible spread of these reports at 6-liourly intervals each day, arrangements have been made with masters of nearly 1,200 merchant vessels to radio weather observations when in United States reporting waters. At the same time. 3,500 additional ships have been enlisted to cooperate in taking and forwarding weather reports from all ocean areas of the world by mail. These data contribute to research and climatological studies of maritime meteorology. Marine specialists at Weather Bureau port stations are engaged in enlisting additional ships to furnish reports by mail.Early in 1948,'' in cooperation with the United States Navy, the Weather Bureau assumed the responsibility for preparation of western North Atlantic weather forecasts and storm warnings for broadcast twice daily to merchant shipping over radio station NSS.  ̂from Washington, D. C. Included in the program was a provision for rebroadcast of storm-warning messages at short intervals as long as intense disturbances are within western North Atlantic waters.In order to furnish the best practical weather service to ships at sea, arrangements were made early in 1948 with operators of various shipping companies to invite Weather Bureau forecasters on trans- Atlantic voyages. This first-hand sea experience helps the weather forecaster to understand and emphasize elements of importance in navigation.
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During the year the Weather Bureau obtained a new type of microbarograph for installation on _ a small number of United States merchant ships to improve ships’ reports of barometric pressure. The results from the new-type instrument have been encouraging not only from the viewpoint of improving the recording of the data at sea, but also in developing the interest and cooperation of ships’ officers.
In  the western Pacific the Weather Bureau, under provisions of the 

Philippine Rehabilitation Act, has assisted the Philippine Weather- 
Bureau in reestablishing its marine reporting program. Arrange
ments have been made with several vessels of United States registry 
to furnish radio weather reports to Manila when plying routes in the 
western North Pacific. In  addition, procedures have also been estab
lished to make available to the Philippine Weather Bureau, copies of 
certain ships’ weather observations which the United States Weather 
Bureau receives by mail.

H Y D R O LO G IC  S E R V IC E S  (R IV E R  AN D  FLO O D  
F O R E C A S T S )

Water supply forecasts.—Water supply forecast offices were established at the Salt Lake City, Utah, and Portland, Oreg., Weather Bureau offices. Working with the existing River Forecast Center at Kansas City, Mo., these units prepared and issued bulletins containing seasonal forecasts for over 200 points in 5 major drainage areas. Bulletins for the Missouri Basin were issued from Kansas Cit}7. for the Columbia Basin from Portland, and for the Colorado, Rio“ Grande, and Great Basins from Salt Lake City. This decentralization of forecasts formerly prepared in Washington made possible earlier distribution to the users. Bulletins were issued as of the first of each month from January through May to provide farmers, irrigation companies, power utilities, and industry with information necessary to the planning for most efficient use of spring and summer stream flow. The water supply forecast units at Salt Lake City and Portland continued development of procedures for forecasts at other points not hitherto included.River and f  ood forecasting and- warning service.—Modernization of the river and flood forecasting service recommended to Congress several years ago was continued during the 1948 fiscal year by establishing special river forecast centers at St. Louis, Mo., and Tulsa, Okla. Centers were established at Kansas City and Cincinnati during the previous fiscal year. Cooperating with the Commonwealth of Pennsylvania, a new center was also inaugurated at Harrisburg, Pa., to serve the Delaware and Susquehanna Basins. These new centers will be engaged for some time in development of stage forecasting procedures and will not begin active forecast operations prior to the 1949 flood season. The two older centers were active in flood forecasting during the past year and many commendations of the improved service were received. Research was continued in development of methods for quicker and more accurate flood forecasting, and a pilot model of an electronic flood routing machine was devised as an aid in this work.
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There are many small basins where disastrous flash floods rise so rapidly that forecasts cannot be issued in time to be of use. Following experience gained in an experimental project in the Elkhorn Basin of Nebraska, flash flood warning networks have been established for the Bradford, Pa., area and at Cambridge, Nebr., on Medicine Creek. These networks communicate reports of rainfall and stream rise in time for brief warnings as distinguished from the longer range flood forecasts on principal rivers. In June 1948 a severe flood occurred in the Cambridge area but no lives were lost and property damage estimated at about $100,000 was prevented by timely warnings in contrast with the 13 lives lost in a disastrous flood in the Cambridge basin last year.Major floods in the Columbia and Ohio River Basins, together with numerous lesser floods, brought the toll of losses during the 1948 fiscal year to about $160,000,000 and 48 lives on the basis of data currently available. Surveys indicate about $40,000,000 in property damage was prevented through use of forecasts and warnings issued by the Weather Bureau.Hydrometeorological investigations.—Continuing its investigations for and in cooperation with the Corps of Engineers, Department of the Army, the Weather Bureau provided hydrometeorological information essential to proper design of flood-control structures. The Bureau received $103,000 of transferred flood-control funds for the purpose.Forty-eight storm studies were completed during the year. In addition, an exhaustive report on thunderstorm rainfall was published and a study of maximum possible precipitation, including snow-melt contribution, over the San Joaquin Basin in California was completed. Charts were prepared showing, in a generalized manner, estimates of maximum possible precipitation for the United States east of the 105th meridian for areas of 10, 200, and 500 square miles. Eleven estimates of maximum possible precipitation, four of which included critical storm sequences, were completed for river basins in the United States. Representative dew points for major storms east of the Continental Divide were compiled and published. Study continued on the determination of maximum possible precipitation over the Osage and Mer- amec Basins in Missouri. A study of mean precipitable water in the United States, with accompanying maps, has been completed and accepted for publication as Weather Bureau Technical Paper No. 8. A set of precipitable-water computation tables, two of which will be included in condensed form in the forthcoming revision of the Smithsonian Meteorological Tables, have been completed and are in the process of final revision.Work was begun on the determination of the “design” windstorm for Lake Okeechobee, a project which will involve an intensive study of both the theoretical aspects and the observed characteristics of hurricanes.In a project supported by $27,500 in funds transferred by the Bureau of Reclamation, the Weather Bureau carried on studies required for the planning of irrigation and conservation projects in the West. During the 1948 fiscal year, efforts were particularly directed to the
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development of new hydrometeorological techniques suitable for appli - cation to reclamation problems in the western mountain regions. A report describing a technique for computing normal annual precipitation from known topographic features of an area, an analysis of maximum persisting dew points in the Western States, and a study of the departures of the true wind from the geostrophic as an index of convergence were published during the fiscal year.Cooperative food-control activities.—Data from a network of 4,311 precipitation stations (mostly using automatic recording gages) were published in monthly hydrologic bulletins. This network was maintained in part by transfer of $360,000 from the Corps of Engineers and $6,500 from the Bureau of Reclamation. In addition, the Corps of Engineers provided approximately $60,000 to cover the expenses of collecting daily reports of rainfall, river stages, and other data necessary for operation of flood-control works. In further aid of flood-control operations, forecasts of the amounts of anticipated rainfall, 24 to 48 hours in advance, were made by the Weather Bureau and supplied to field offices of the Engineers. General weather forecasts, river forecasts, and in some cases current synoptic weather information, were also made available to these offices where needed.

METEOROLOGICAL COMMUNICATIONS
There are now three extensive teletype networks for the transmission of the weather reports and forecasts required for the national meteorological service. These systems are known as services A, C, and O. Service A comprises approximately 31,000 miles of wire circuit, service C 28,000 miles, and service O 11,000 miles, making an over-all total of 70,000 miles. The circuits are leased by the Civil Aeronautics Administration from commercial communications companies. Primary relay stations on all three services are equipped with CAA-owned teletypewriters and are operated for the most part by CAA personnel. Weather Bureau offices are provided with drops on these circuits to meet service needs. The scheduling of all weather information carried on these circuits is a function of the Weather- Bureau. The Bureau is also responsible for the exchange of weather- information with other countries.Facsimile transmissions of charts at New York and San Francisco are made over local leased-wire circuits. Experiments in local facsimile transmission by radio are in progress in the New York and Chicago areas. Facsimile transmission by radio is much faster than by wire but frequencies now available do not permit direct transmission beyond a limited radius.Radio broadcasts.—The number of daily broadcasts over microphones furnished to Weather Bureau offices by commercial radio stations was increased by 67 during the year. Weather information is now broadcast direct from 155 Weather Bureau offices on 457 programs daily. In addition, the number of radio stations to which weather bulletins were furnished by local Weather Bureau offices for regular scheduled studio broadcasts was increased by about 75. Voice broadcasts are a very effective method of distributing weather information.
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In addition to providing listeners with complete and timely forecasts and reports daily, they build up a regular audience, so that the public may be promptly warned when severe weather conditions are expected. Without regular scheduled broadcasts it would be difficult to get warnings promptly to the populace of the affected areas.Many of the new broadcasts cover agricultural regions and furnish complete and timely weather reports and forecasts for the farmers. In Iowa, for example, detailed weather bulletins are now available to all radio stations in the State and frequent broadcasts keep the farmers in that great food-producing area fully informed of expected weather changes. Coverage in other important agricultural States is also improving.Demand from aviation interests for broadcast of more weather information of interest to pilots has greatly increased. Brief aviation weather summaries are now included in some of the broadcasts made from Weather Bureau offices, primarily for information of pilots of personal aircraft.

T he W a s h i n g t o n  D.vn.v W eather Mai*
The published edition of the daily weather map began its appearance in a new and improved form at the close of the fiscal year. Emphasis on upper air information in weather analysis and forecasting in recent years gave rise to a demand for publishing an upper air chart on the daily weather map. Moreover the public interest in weather conditions in parts of the continent outside of the United States has increased since the war and the new form of the map (Washington edition) meets these needs and makes the map more interesting and useful for the layman subscriber and the practicing meteorologist.A 700-millibar constant pressure chart has been added to the map as a daily feature in addition to the large-scale surface chart of the United States. The temperature and precipitation charts, are continued as previously pi’inted. Inclusion of the 700-millibar chart permits simultaneous study of the surface and upper air analyses. Another innovation was the extension in area of the small 1: 30 p. m. surface chart to cover all of North America.The printing of feature articles and other useful information on the back of the map has been continued. These articles are designed to increase the value of the printed daily weather map by explaining the ways in which weather information is of service to the public. Including the monthly analyzed series. 29 new map-back articles were published during the year. In addition, 12 articles were reprinted and each month 5 sets of climatological charts were published. The Washington edition of the weather map is reported to be one of the finest published weather maps to be found anywhere.

CLIMATOLOGICAL SERVICES
Collection of data.—With small changes, the network of more than 6,000 climatological observing stations operated during the year essentially as heretofore. These stations, placed for the most part in small towns and at homes of farmers, are manned by unpaid cooperative
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observers and extend throughout the United States, Alaska, Puerto Rico, and the Hawaiian Islands. They observe and record rainfall, temperature, and general weather conditions each day. The recorded data, supplemented by observations from about 4,000 stations maintained with part-time paid observers, are published weekly, monthly, and annually in the climatological service bulletins of the Weather Bureau.Although the data are most widely used for agricultural purposes, there is an increasing demand for climatological information from a wide range of business, industrial, transportation, and public utility interests as well as from the general public. To these climatological reports from cooperative observers are added the detailed weather records from full-time Weather Bureau stations to comprise the meteorological archives of the United States. The detailed weather records give not only precipitation and temperature but also atmospheric pressure, humidity, visibility, cloud form, and ceiling and wind direction and velocity. The climatological data are published monthly and annually and the information is used extensively by business and industry as well as by aviation interests in the analysis of their operations and in their long-range planning.Mechanization of 'weather records processing.—Funds were made available in final year 1948 for checking and processing of weather records for the entire United States by means of punched-card machines. This method was tested in 1947 and found to be efficient and more satisfactory in a trial project conducted at Fort Worth, Tex., on records from the States of Mississippi, Louisiana, Arkansas, Oklahoma, Texas, and New Mexico.Hand-operated card-punching machines are installed at all fulltime Weather Bureau offices in the continental United States, and the observing personnel make up record cards for each weather observation immediately after its completion. These records are then forwarded to designated processing centers for accuracy checks and for compilation of data for publication. In addition to the unit previously organized at Fort Worth, six regional machine units were set up during the year—at Albany, Chattanooga, Chicago, Kansas City. Seattle, and San Francisco. As the necessary machines were obtained and installed, the work of checking and processing the various types of weather records, formerly processed manually, was taken over by these centers. This made possible the closing of the two records checking centers at Elkins, W. Va.; and-Chattanooga. Tenn. In the same period, the regional hydrologic units, formerly engaged in evaluation and publication of detailed records from a special network of rainfall stations, were incorporated into the Weather Records Processing Centers. Early in calendar year 1948, the machine units began taking over from the State Climatological Section Centers, the responsibility for checking, tabulating, and preparing for publication the daily records from the basic network of 6,000 cooperative climatological stations. This was done 1 State at a time and by the close of the fiscal year the records from 25 States were being mechanically processed. The change-over from manual to mechanical processing will be completed during the ensuing fiscal year.



WEATHER BUREAU 281
Another phase of the mechanization program which was implemented during the year was the current microfilming of all weather records. This part of the new work assigned to the seven Weather Records Processing Centers. Upon completion of checking and processing, all records are microfilmed before they are forwarded to the inactive files. These films provide a convenient means of furnishing copies of original records, for which thousands of requests are received by the Bureau each year.To facilitate publication of climatological data, it became necessary to set up regional photo-offset printing plants convenient to the machine units. Most of the copy for these publications will be produced hereafter by automatic typewriters operated by punched cards. Approval was obtained from the Joint Committee on Printing to establish four new photo-offset plants at Albany, Chattanooga, Fort Worth, and Kansas City in place of hand composition and letter-press plants previously maintained by the Weather Bureau for producing the climatological bulletins. Existing Government Printing Office plants are being used at Chicago, Seattle, and San Francisco, to round out the new type of publication for all areas.When plans for the machine methods of checking and processing wreather records have been fully implemented, the Bureau will be in a position to handle efficiently the enormous volume of climatological data that accumulates each year. Among the benefits of machine methods are: (1) Increased accuracy in the permanent climatological records of the Bureau. A more complete check of the records is possible by machines than could be made by the former manual methods. (2) Greater accessibility of original climatological records. Climatological records both on punched cards and on microfilm provide more flexible methods of making these data available than by hand transcriptions. (3) Better climatological service to all phases of our national economy at little additional cost. Records on punched cards make possible the preparation of many types of valuable weather statistics not feasible by manual methods. By machine, frequency tabulations, duration statistics, and tabulations of combinations of different weather elements can be produced quickly and economically. By manual methods, the cost and time involved to produce such summaries have been prohibitive. After relieving our State climatological section directors of the routine of checking and summarizing the records from the cooperative climatological stations, more time will be available for attention to broad problems in weather and climate and for greater contribution to the practical use of the records by the public.Publication of climatological data.—Considerable effort was given to improvement and expansion of published climatological data so the bulletins will more adequately meet the needs of business and industry. The information formerly published as two separate series, titled “Hydrologic Bulletins” and “Climatological Data” has been combined in a single publication. The first issue combining the precipitation data of the one and the temperature, precipitation and miscellaneous weather data of the other, was for the State of Oklahoma for the month of March 1948. From experience gained in the issuance of this first
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bulletin, standard formats and procedures have been developed and combined bulletins for other States were undertaken. By the end of the fiscal year these new bulletins were being issued for 13 States.The publication of weekly weather and crop bulletins for farmers, grain exchanges, and other agricultural interests, was continued. These consist of brief summaries by each State climatological section center combining information from the corn and wheat bulletins issued at Chicago, the cotton region bulletins issued at New Orleans, and the national bulletins issued at Washington, D. C. To increase the usefulness of the bulletins to all concerned, release time was advanced an hour to 12 noon e. s. t. each Tuesday during the early part of the 1948 crop season.In accordance with the agreement reached by the International Meteorological Organization, the exchange of monthly climatological data with other countries began with January 1948. This information is now assembled and published regularly in an international “Climat” bulletin, the first issue of which contained world-wide data for the month of May 1948. These bulletins carry useful data of particular value to our representatives in United Nations agencies, and to various Government Offices interested in world-wide agricultural and economic conditions, and to interests engaged in shipping and foreign trade.The publication of condensed climatological data of a national scope, in the Monthly Weather Keview, continued as in previous years except that the upper air data and charts were expanded to include the entire North American continent.The Nero Orleans machine unit.-—This unit consists of a machine card processing section for handling special projects, a section for card punching, filing, and summarizing weather records, a section for checking upper air records made by the military, and a section for filing and maintaining the master library of weather records in cards and microfilm. It was operated jointly by the Weather Bureau, the Air Force, and the Navy. Personnel from the unit, because of their wide experience in the pilot projects for machine processing weather records, aided greatly in activating the mechanization program described above for the entire country.Special projects in climatology.—Among the special climatological projects and studies during the year were:

1. C ontinuation of the wind-rose pro ject in vo lv in g  preparation of 
special w ind  summ aries fo r use by ( A A in  the Nation-w ide a irp o rt 
construction and im provem ent program . A  study was made to p ro 
vide a method fo r ad justing  the number of w ind  observations from  
each point of the compass to elim inate any bias in  the existing record. 
I t  is a valuab le a id  in  in terp reting  wind-rose data when p lann ing  
a irp o rt runw ays.2. A study to develop techniques for estimating the annual variation in amount of leaf area produced by crops and vegetation in various acreages devoted to differing land uses. This contributed to the study of loss of water supply by transpiration.3. A study for an objective and quantitative determination of drought as it affects growth of corn, with the associated probabilities
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of drought occurrence in Iowa, was completed in cooperation with Iowa State College.4. A study of weather factors affecting cotton yields was made by the Weather Bureau in cooperation with North Carolina State College. This work analyzed the effect of weather on cotton yield over 3 years (1939,1940, and 1941) at five experimental stations in the Cotton Belt.5. Continuation of the study of the effects of weather on the growth of pineapples in the Hawaiian Islands.6. Report on freeze and normal studies, prepared by the Weather Bureau in cooperation with Iowa State College, presents a technique for estimating freeze probabilities and a statistical study of precipitation and temperature normals.

SERVICE PROJECTS
In preceding paragraphs the Weather Bureau’s permanent or continuing service operations during 1948 have been reviewed. The statutes authorize and direct the Bureau to carry on certain other services or activities which because of their special or temporary nature are best organized on a project basis. Some of these are international in nature and are incident to postwar developments; others have to do with temporary national or domestic requirements. They are reported for the fiscal year 1948 as follows:

A rctic W eather Stations
Extension of the network of meteorological stations in the Far North was encouraged by Public Law 296 in 1946 to provide information for forecasting cold waves and other disturbances. The stations were resupplied in late summer of 1947 by naval vessels cooperating with the Weather Bureau. One of the principal stations is at Thule, Greenland, and is operated jointly by Denmark and the United States. A secondary station at Eureka Sound, Ellesmere Island, established early in 1947 entirely by air lift through cooperation of the United States Air Force, is only about 450 miles from the North Pole, and is operated jointly by Canada and United States. During the year the station personnel at Eureka, over and above their regular station duties, completed construction of a new unsurfaced landing strip.A new weather station was established at Resolute Bay, Cornwallis Island, Canada, by the Canadian and United States Governments in August 1947. Daily transmission of weather reports of surface and upper air observations by radio were begun by this station in late October 1947. Construction of a year-round serviceable air strip was completed by a detachment of Air Engineers (USAF) about November 1, 1947. ‘In the spring of 1948 new operations began with reconnaissance flights from Resolute Bay to Prince Patrick Island and Isachsen Land, Northwest Territory, Canada. In early April the sites for two new weather stations were selected, one at Mould Bay, Prince Patrick, and the other at Deer Bay, Isachsen Land. Construction of houses
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and other station facilities, including an airstrip at each station was undertaken by the respective station personnel. Regular radio transmissions of surface- and upper-air weather observations began from Mould Ba)  ̂about June 15. For the present, surface observations only are made at Isachsen but it is expected that upper-air observations will soon begin at that station when full equipment becomes available. By international agreement the weather stations in extreme northern Canada are established jointly by Canada and the United States. Canada provides the fixed structures and other facilities involved in permanent possession, and half of the staff. The United States Weather Bureau furnishes the other half of the staff and certain technical equipment. Logistics are provided through cooperation of the United States Navy and the United States Air Force.

“ H y p o ”  P r o j e c t

The operation known as “Hypo” was extended through 1948 and the Weather Bureau continued its responsibility for recruiting and assigning forecasting and observing personnel for approximately 50 air-weather stations in Central and South America, Europe, North Africa, Asia, and several Pacific Islands. Approximately 200 men were employed by the Weather Bureau to work with the Air Weather Service of the United States Air Force in order to carry on essential meteorological service for both military and commercial flights. As the requirements decreased or were again filled by military recruits, these employees were gradually returned to the States, many being reassigned to other positions in the Weather Bureau. With the program successfully completed, the supervising offices that had been set up for administrative control of this program in London, San Juan, and Honolulu were closed on June 30,1948.
P h i l i p p i n e  R e h a b i l i t a t i o n

The Weather Bureau continued work with the Philippine Govern
ment as authorized by the Rehabilitation Act of 1946. On June 30, 1948, the Philippine Weather Bureau had under its employ 272 people 
operating 46 stations, of which 7 were making 2 upper-wind observa
tions daily. B y  that date only a small number of the operating sta
tions had been fu lly rehabilitated; building construction was in prog
ress at some of the remainder but most of the field stations were still 
awaiting adequate facilities. In  the climatological service, which 
operates with very simple equipment, 129 stations were reporting daily 
rain fall and 44 rain fall and temperature, on monthly data forms. 
A  constant difficulty in the rehabilitation of the Philippine Weather 
¡Service has been inadequate communication facilities and this con
tinues to hamper collection of weather information at M anila where 
daily forecasts are made and meteorological data exchanged with other 
countries through cooperation of a United States Navy Fleet Weather 
Central and Radio Station N PO  at Sangley Point, Cavite.
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Cooperation W ith  A merican Republics

Four radiosonde stations were operated in Mexico in cooperation with the Mexican Meteorological Service. The rawinsonde station at Havana continued in operation and an additional radiosonde station was established at Camaguay, Cuba. Only two Latin-American students, one from Peru and the other from Brazil, were awarded, training grants during 1948.
I nternational Meteorological Organization

In its first general meeting ever held outside Europe, the Conference of Directors of the International Meteorological Organization convened in Washington on September 22, 1947, for the twelfth meeting since its founding in 1876. More than 60 different national meteorological services sent delegates to the meetings, representing approximately 56 separate nations, dominions, or territories. After its closing session on October 11, the conference was characterized by delegates and diplomatic observers long experienced in international meetings as one of the most successful on record, despite strong differences of opinion on fundamental issues when the meeting opened.The business transacted by the conference fell into four general categories. First, the regular administrative items consisting of reports of officers of the conference and presidents of commissions, election of members to the International Meteorological Committee, rules of procedure, fiscal matters. Second, review and final action on more than 400 technical resolutions on meteorological subjects proposed by the 6 regional and the 10 technical commissions. The Commissions had labored in joint sessions for 6 weeks in Toronto during August and early September in the effort to solve the many technical problems in weather service accumulated since the last regular Conference of Directors in Warsaw in 1935. These problems included many important questions that grew out of wartime meteorological developments. Third, the drafting of a new convention (constitution) for the proposed World Meteorological Organization to succeed the International Meteorological Organization. Fourth, decision as to future relationship of the International Meteorological Organization or the World Meteorological Organization to the United Nations.Of the approximately 414 original resolutions, about 300 had been produced by the technical commissions and the remainder by the regional commissions. Most of them dealt with units and standards in weather observations, code forms for international exchange of weather reports and other aspects of international coordination in meteorology, including climatology.After many redrafts of the new convention and much debate, with the general feeling at times almost to the point of abandoning the plan because of the seemingly irreconcilable differences, an acceptable draft was finally produced and in plenary session on October 11, the document was signed by representatives of 33 of the nations present. The principal difficulties had been over fear of diplomatic and political interference with the work of technical and scientific bodies; equality
812151— 48----- 22
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of representation of meteorological services of small nations or territorial countries ; and recognition of the services of certain nations. The World Meteorological Organization will not come into being until after formal ratification by the governments of at least 30 signatory nations. The conference also reached tentative agreement on affiliation with the United Nations subsequent to establishment of the World Meteorological Organization.Important factors contributing to the ultimate success of the conference were the excellent facilities and hospitality provided by the United States as the guest nation, factors that led to closer acquaintanceship and better understanding among delegates. In the closing session the president of the conference expressed deep appreciation to the United States and to the Weather Bureau for the thorough planning and detailed arrangements for the meetings. Appreciation was due also to civic and industrial organizations for financing most of the hospitality essential to the success of the meetings, a requirement in excess of the moclest sum available to the State Department for the purpose. The official United States delegation consisted of seven technical advisers in addition to Chief Delegate F. W. Reichelderfer, namely—Dr. H. R. Byers, representing nongovernmental meteorological institutions; John M. Cates, State Department; Commander G. V. A. Graves, United States Coast Guard; D. M. Little, Weather Bureau; Capt. H. T. Orville, United States Navy, I. R. Tannehill, Weather Bureau, and Gen. D. N. Yates, United States Air Force. The detailed planning and arrangements were accomplished by the regular staffs of the State Department and Weather Bureau where many employees devoted time and effort far beyond their normal duties to make the meetings a success.

Other IM O Meetings
The meetings of the 10 technical commissions in Toronto during 

August and September 1947 were attended by Weather Bureau rep
resentatives who were members of the respective Commissions and 
their technical advisers. The technical commissions eventually suc
ceeded in reaching agreements on many points of difference in the 
international exchange of weather information resulting from de
velopments during the 12 years since the last previous Conference 
of Directors. General meetings of Regional Commissions I I I  and IV comprising the Americas, were also held in Toronto.In March 1948 the Telecommunications Subcommittee of IMO Regional Commission VI (Europe) convened in Brussels for the purpose of restoring essential meteoroligical communications in that area. N. R. Hagen, Weather Bureau representative in London, attended the meeting. He also attended a meeting of the parent Regional Commission VI (Europe) which convened in April in Paris to implement the technical resolutions adopted by the Conference of Directors in Washington. A meeting of Regional Commission V (South Pacific) in Wellington, New Zealand, in April was attended by Charles M. Woffinden, Weather Bureau official from Honolulu.
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I nternational A erological D ays

Research and development in meteorology for the purpose of extending the time range of weather forecasts and improving tlieir accuracy depend to a large extent upon more detaded knowledge of the general circulation and behavior of_ the atmosphere. The obsta'cle to fuller knowledge is the practical impossibility of obtaining sufficient observations throughout the atmosphere to give a true picture of the circulation. To fill these gaps in our knowledge and o-ive a more accurate picture of what goes on in the atmosphere the IMO adopted the practice 40 years ago or more, of selecting 10 days each year on which all meteorological organizations were requested to augment their upper air observations. The first 10 days of April 1948 were selected for observance of International Aerological Days, and 58 national meteorological services, including the United States Weather Bureau, were expected to participate in the project. During the war, International Aerological Days were suspended but on recommendation of the Conference of Directors in Washington in 1947, the program was resumed with increased interest, and under the current program two 10-day periods were designated during 1948, the second to be some time during November.
W eather Maps and F orecasts by T elevision

When television became available meteorologists were quick to recognize the possibilities for broadcasting the weather forcast on the background of a graphic picture of the weather map itself. I t was believed that telecasting could eventually become a much better method of distributing weather maps, forecasts, and warnings that the printed maps and bulletins issued by local Weather Bureau offices. They would reach.the public more promptly and more economically. Early in 1948 the Bureau therefore organized several demonstrations of the possibilities in various cities, among them Baltimore, New York, and Washington. The plan was to persuade television program managers to set up their own facilities for broadcasting weather maps and forecasts already available through the Bureau every day. Before the year closed a few television stations had agreed to schedule such programs while others expected to do so as soon as practicable. Although the Bureau probably will be required to telecast weather information of national interest such as the general weather maps, forecasts, and storm warnings for the public from one or two centers like Washington and San Francisco, local weather telecasts are expected to be the function of commercial organizations who would utilize maps and forecasts released by the Bureau for general distribution.
P rojects for Consulting Meteorologists

For many years the Bureau has advocated extension of the private practice of meteorology in order to speed progress in the applied science and develop individualized services beyond the scope of a government bureau. This would not only spread the economic benefits
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of meteorology but would also relieve demands upon the Bureau for services that would require enlarged staffs and new office facilities. Many services in applied meteorology that await development are within the field of private enterprise and not functions of the Government. This is true of consulting services designed to meet specialized needs of an individual enterprise, services which are not of general public interest or widespread economic use or of a kind which the Government is expected to provide as a contribution to the general welfare. In conferences, administrative instructions and public announcements during the past 10 years or more, and in cooperation with the American Meteorological Society and the meterological departments of the military services and the universities, the Bureau has worked for development of applied meteorology through private practice as well as through governmental services. In March 1948 and again in June, lengthy meetings were held with representatives from commercial meteorological agencies and the American Meteorological Society to work out better ways for extension and cooperation with private consultants in meteorology. Statements on this subject were summarized in a pamphlet entitled “Weather Bureau Policy With Respect to the Private Practice of Meteorology.” The conference did not question that weather reports, forecasts and warnings for general use are a function of Government. These services are vital to national security and the public welfare and the costly system of Nation-wide observations and reports and the international exchanges of collective synoptics are beyond the normal reach of private enterprise. Many questions however were raised involving the special services for aviation and other broad industrial fields. Private consulting meteorologists, the American Meteorological Society, and the Weather Bureau are endeavoring to solve these problems.The Bureau urged the interest and support of all meteorologists in extending applied meteorology and it informed business and industrial concerns who need individual weather information about the services of consulting meteorologists and the fact that Government cannot fill business requirements for such individual services. The Bureau also published statements informing business organizations of the benefits of companj' consulting meteorologists. In climatological survey work and research projects financed by private funds, the Bureau has made it a practice to call on consulting meteorologists whenever their services are applicable to development of the particular project.

RESEARCH AND DEVELOPMENT
The research facilities and staff of the Bureau were increased somewhat during the year but they remained very inadequate to carry out the purpose under Public Law 657 which directs the Weather Bureau to expedite studies of severe atmospheric disturbances with a view to establishing methods by which their characteristics may be forecast and their hazards avoided whenever possible. Research facilities were small also in comparison with the importance of developing the knowledge of weather and climate and their best utilization as some of the Nation’s most valuable natural “resources.”
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P hysical R esearch

Late in 1947 a Division of Physical Research in Meteorology was organized to plan and direct fundamental studies in the physical processes involved in the formation of fog, clouds, rain or snow, and conditions that develop into severe atmospheric disturbances. Incomplete understanding of these factors prevents meteorologists from finding better techniques for applied meteorology. The work of this new division should add knowledge that will enable forecasters to improve their predictions of storms and other weather phenomena. The Division was headed by Dr. Ross Gunn and its major project during the year has been organization and direction of the Cloud Physics Project, popularly called the Artificial Precipitation Project. Because of the strong public interest and the potentially great economic value of producing rainfall artificially where it would supplement natural precipitation in arid or drought-stricken localities, the Bureau was requested to investigate the possibilities. With major cooperation of the United States Air Force, scientifically controlled experiments were carried on near Wilmington, Ohio. The research on stratus clouds during the winter showed that use of dry ice as a precipitation agent is ineffective in producing rain or snow in appreciable quantities, at least under the conditions and with the winter type stratus found in the vicinity of Wilmington. Results were negative except when precipitation was occurring in the vicinity from natural causes and in all cases the quantities produced artificially were too small to be of economic importance. Tests on summer type clouds, especially of the cumulus, shower type, were begun early in the summer of 1948. Final report awaits completion of the experiments and careful analysis of data. Although there may be special conditions under which it would be economically worth-while, investigations now indicate that artificial methods will not have the wide-spread applications which the public was led to expect by premature commercial publicity on the subject last year.
T hunderstorm R esearch P roject

The field work of the project which was started 2 years ago in Florida to analyze in more detail the conditions that give rise to thunderstorms and the best methods, if any, for controlling or avoiding their hazards was terminated in September 1947 after accumulation of an excellent series of data at the Clinton County Air Force base in Ohio during the summer thunderstorm season. The number of thunderstorms “intercepted” by the observing network was 50 percent greater than expected from climatological averages. Several new elements were recorded by use of instruments developed during the previous year. Analysis of observations has been carried on through contract with the University of Chicago and its completion is expected in 1949. Although additional thunderstorm observations may be necessary for the research, they must await the development of instruments to measure factors not heretofore observed. The micronetwork of observations used for the thunderstorm research was modified for use of the cloud physics project described in the preceding paragraph.
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S torm D etection by R adar

Experimental storm detection units were installed at Wichita, Kans., Norfolk, Nebr., and Wichita Falls, Tex., where they could serve for locating not only destructive thunderstorms but also tornadoes that frequent these portions of the Middle West. The equipment was obtained by transfer from the Navy, essentially type AN/APS-2 radar. It is operated by regular Weather Bureau employees who have been trained for the special purpose at these stations. They observe and report the location and direction of movement of significant precipitation areas within range of radar “vision.” These stations are part of the radar-weather plan started by the Bureau in 1946 when the first unit was installed at Washington National Airport. In May 1948 an SCR-784 type radar storm detector was modified and installed by an industrial organization at Freeport, Tex., for operation in collaboration with the Weather Bureau as an aid in hurricane forecasting. These radar units are of special value in detecting severe storms that develop suddenly and cause destructive winds and flash floods. Usually the places that will be affected by destructive local storms cannot be determined exactly for inclusion in the regular weather forecast, but when detected immediately after development, brief warnings can be broadcast by the Weather Bureau in time for protection of lives and movable property.
W eather F orecasting Research

Five important projects in 24- to 48-hour forecasting are described here. They were designed to develop objective methods for use of selected field stations and for the WBAN. Analysis Center at Washington. and to investigate and evaluate new methods that may be used by field forecasters and research associates in improving routine forecasting techniques, and to assist and advise field and research forecasters in the use of these research methods.1. Winter cyclones— their development and direction of movement.—This project, begun in 1945, is part of the general weather- forecast improvement program. The method is to evaluate quantitatively the factors entering into prediction of intensification or decay of winter cyclones and their direction of movement, especially in the regions east of the Rocky Mountains. The project has provided the Washington Analysis Center with better techniques for forecasting the deepening or filling and the movement of general storm centers.2. Quantitative forecast of winter precipitation.—This project to develop systematic methods for predicting the amount of snowfall produced by winter storms in certain areas was directed primarily during 1948 toward conditions in the 5,000 square miles immediately southwest of Washington, D. C. This area is typical of those for which quantitative precipitation forecasts are quite necessary. The project aims to estimate the time of beginning of snowfall and the probability that the total amounts will reach any one of several extremes. In May work was started on another phase, namely, the more definite forecasting of heavy snowfall in the New York metropolitan area.
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3. Quantitative forecast of summer precipitation.—During the warm months rainfall in most parts of the United States comes from, weather situations that differ essentially from those associated with winter snowfall. Research in these fields therefore calls for separate projects. During 1948 the study was directed primarily toward forecasting of daily rainfall amounts in eastern Kansas. A tentative method developed in earlier years was tested by the district forecast center at Kansas City.4. Forecasts of minimum temperature in winter.-—One of the most difficult problems is to forecast accurately the local minimums when the temperature is falling rapidly. The special purpose of this project is to develop criteria for forecasting extreme temperature declines from one day to the next. The localities of Pittsburgh, Philadelphia, Richmond, and Washington were made the object of the study.5. Forecasts of cloud ceiling and visibility.—Progress was made in this project by developing a special method for forecasting the height of the cloud ceiling at Washington National Airport during prefrontal rain associated with warm fronts. This condition represents one of the most difficult to forecast and because it frequently brings low cloud ceilings which interfere with air transportation, its prediction is extremely important. The method has been used with good results by the airways forecast staff at the Washington Airport.Other short-range work included: (a) Preparation of a. preliminary manual of airway forecasting aids as a basis for obtaining recommendations from forecasters on what climatological data are needed for forecasting and their best form of presentation; (5) a preliminary study of fog forecasting at Elkins, W. Va., for use of airway forecasters at Washington Airport; and (c) preparation of a summary of methods of turbulence forecasting based on the work of Eastern Air Lines meteorologists and data published by the NACA.Further research in methods of extended and long-range forecasting embraced four projects. For convenience in reference, meteorologists commonly use the term “extended forecasts” for predictions covering a period of about a week to distinguish them from the short- range daily forecasts. For predictions covering 30 days or more, the term “long-range forecast” is used. Usually the methods used for the three general periods are different. The 1948 research work included studies for the folloAving:(1) Development of an objective method of estimating surface temperature from prognostic contour charts of pressure aloft. _ The first step in the forecasting process is to predict accurately the air flow as indicated by the pressure patterns; the second is to predict the temperature and other weather elements in the light of the derived air flow. The project also gave attention to extended and long-range precipitation forecasts for eastern United States under winter conditions.(2) Development of statistical formulae for use in forecasting pressure patterns. The formulae were adapted for high-speed punch- card machine work.(3) Sources of heat energy in the atmosphere over the Northern Hemisphere in the possibility that there is relationship between heat
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sourcesand weather abnormalities which persist for a month or more.(4) A new procedure for integrating the individual efforts of fore- caster specialists. The purpose is to make the final forecast an acle- quate combination of the several component parts, each analyzed under a specialist who gives full attention to his phase of the problem.(5) 1 he 30-day outlook—This project is an effort to develop methods for prediction of weather a month, a season, or a year in advance, a goal long sought by agriculturists, commercial concerns and industrialists whose success in planning and production often depends upon long-term weather trends. The economic and social importance of monthly or seasonal weather predictions has led meteoroloo-ical organizations all over the world to search diligently for better methods. Research of one kind or another for this purpose began long before establishment of national weather bureaus more than 75 years a°n .because of the complex circulation of the atmosphere and the various unknown factors, progress has been extremely slow. In recent years the Extended Forecast Section of the Weather Bureau has focused its efforts on an experimental 30-day temperature and precipitation outlook based on study of general circulation patterns. The outlook is prepared twice monthly and is in the form of charts showing average temperature and precipitation conditions for the 30-day period just ended and the predicted values for the coming 30 days in each case. Data are given in terms of anomalies or departures from normal and m order to apply the outlook it must be compared with normal conditions which are also shown by charts in each issue. Since it deals with large scale movements of the atmosphere, the outlook is scaled to large geographical areas. I t does not show day-by-day variations nor is it applicable to localized operations. I t is best used for general planning preliminary to the more specific 5-day and daily forecasts and special warnings issued by the Bureau. In its present stage of development the outlook is not greatly superior to expectancies based on climatic frequencies.

Because of its limitations and the need for expert interpretation, the outlook was not released for general circulation until recently when as result of unexpected publicity and popular demand it was made available for subscription through the Superintendent of Documents. Representatives of agriculture, commerce, industry and other interested activities urged publication because the best official information available on the subject was believed to be preferable to complete lack of guidance. The basis for and limitations of the Monthly Outlook are stated, clearly on tlie cover page of each, issue.
R esearch by S tatistical Methods

Progress in extended and long-range forecasting has been retarded in part by limitations in manual computation. Last, year all basic computations involved in the preparation of mean and trend or regression maps for routine 5-clay and 30-day prognostic charts were con- vertecl_ for machine computation. This has permitted an increase in the utilization of observational data from points over the Northern Hemisphere amounting to about 65 percent above previous capacity.
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A slight saving in time required for computations has also resulted. The gain is even more significant for future progress in processing and utilizing data from regions of the globe not now represented in the over-all analysis of atmospheric circulation, especially in the Southern Hemisphere, and the possible relationship to weather in the Northern Hemisphere.Statistical methods have been used in further studies of sea-level pressure data extracted from the 40-year period of daily weather charts of the Northern Hemisphere produced during the war. The nature and extent of changes in the general circulation of the atmosphere during the 40-year period are being analyzed. Indices have been devised for classifying the circulation patterns on the monthly maps according to winter or summer types. The indices will be studied for persistence characteristics, trends, and correlation with solar radiation.Another project pertains to air turbulence, of practical concern in several fields of business. Turbulence affects aircraft operation. I t  enters into the formation of clouds and storms, and it largely determines the diffusion of industrial products and their dissipation _ in population centers. Statistical theories of turbulence were studied in an attempt to obtain experimental data on how eddy diffusion takes place in the atmosphere. The experiment was based on the scatter of swarms of balloons whose paths were followed by radar. The effects of vertical wind shear and balloon size have been studied in relation to measurements of scale and intensity of turbulence. Attempt has been made to generalize the theory of diffusion of particles as developed by Taylor and others. The approach has been to devise a new expression which takes account of the distance between small parcels of air in the free atmosphere.

W eather and S olar R adiation
New pyreheliometers and recorders were furnished to 25 additional field stations of the Weather Bureau to provide basic data on the radiant energy received from the sun. The data are necessary for research on the effects of possible variations in solar radiation on weather conditions as wTell as for practical climatological purposes relating to effects of radiation on plant growth and other products. For the latter purpose average monthly maps showing the radiation received from the sun on cloudless days were completed; also maps showung the average solar radiation for all days. The maps apply to ground level in the United States.With cooperation of the Office of Naval Research and the United States Air Force, cloud albedo measurements were made from a B-29 airplane. Other albedo measurements up to heights of 38,000 feet have been made over snow, over ocean waters, and over other selected areas. The albedo of the earth as a planet and the average albedo of clouds have been recomputed. The generally accepted values were found to be too high.Measurements of the total ozone in the atmosphere are being made almost daily by a spectrograph developed for this purpose. The instrument was loaned to the Naval Research Laboratory for several weeks for comparison with data obtained from rocket flights.
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Cooperative Research P rojects

Joint studies of special meteorological problems were carried on as follows: (1) With New York University, an investigation of atmospheric energy and its transformations; (2) with the University of California at Los Angeles, (a) analysis and comparison of conditions in the lower and middle stratosphere, and (b) continuation of objective methods for forecasting rainfall at Los Angeles; (3) with the Massachusetts Institute of Technology, continuation of studies for improved methods of forecasting for extended periods; (4) with Lowell Observatory, a study of planetary atmospheres from which it is expected that basic information on meteorology applicable to the earth’s atmosphere will be obtained; (5) with Ohio State and North Carolina State Colleges, a continuation of agricultural climatological studies to develop statistical methods for the treatment of data needed in agricultural production; (6) with the Atomic Energy Commission, special studies at Brookhaven, Oak Ridge, and Knolls Laboratories.
T echnical P ublications

The following research and technical papers were published during the year:
Research Paper No. 27. Objective Methods of Forecasting Winter Minimum Temperatures at Washington, D. C.Research Paper No. 28. Possibility of Long-Range Precipitation Forecasting for the Hawaiian Islands.Research Paper No. 29. An Objective Method of Forecasting Five- Day Precipitation for the Tennessee Valley.Technical Paper No. 3. Extreme Temperatures in the Upper Air.Technical Paper No. 4. Topographically Adjusted Isohyetal Maps for Western Colorado.Technical Paper No. 5. Highest Persisting Dewpoints in Western United States.Technical Paper No. 6. Upper Air Average Values of Temperature, Pressure, and Relative Humidity over United States and Alaska.Technical Paper No. 7. A Report on Thunderstorm Conditions Affecting Flight Operations.Other publications: Publication of sunspot data in the Monthly Weather Review was discontinued with the December 1947 issue in order to permit resumption of technical articles on practical meteorology and climatology which have been curtailed for a number of years because of high cost of printing. The revised format and contents of the daily weather map published at Washington have been described in an earlier paragraph. Exchange of publications with foreign meteorological services which was interrupted by the war and which has always been an important factor in disseminating knowledge and stimulating further progress has been resumed. During the year the Bureau exchanged more than 40,000 articles of meteorological literature with 62 different foreign institutions, principally national meteorological services.
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IN S T R U M E N T  D E V E L O P M E N T

Direct reading wind measuring equipment.—A new type of equipment is being installed at field stations to give wind speeds directly by reading a speed indicator without use of a watch or other timing device. Wind directions are also read directly in degrees of azimuth rather than to 16 points of the compass as with equipment previously in field use.Electronic sunshine switch.—This new electronic switch developed to measure duration of sunshine is practically instantaneous in its response. Its sensitivity assures operation when the sun is close to the horizon. This is a distinct improvement over the mercury type sunshine recorder used in the past.Facsimile equipment.—High-speed facsimile equipment was procured for use between the forecast center in downtown Chicago and the Weather Bureau office at the Municipal Airport in the southwestern part of that city. This equipment permits rapid transmission of synoptic charts and weather data prepared at the central transmitting point, and is adapted for wider use at nearby stations and airports.Electronic flood-wave analyzer.—The basic work_ on the development of an electronic circuit and accessories for use in analyzing and reconstructing the curves of flood waves in rivers was completed during the year. With this equipment it is possible to determine the wave pattern of outflow from reservoirs or successive reaches within a stream, when the inflow hydrograph is known. Inflow data from two or more upstream sources also can be routed through the machine simultaneously to produce an outflow pattern, thus giving an efficient means of treating and evaluating tributary inflow with respect to anticipated flow or stream stages below the confluence of two or more streams. The outflow hydrographs can be traced quickly and accurately by the flood wave analyzer.
ADMINISTRATION AND FINANCE

During Fiscal Year 1948 special surveys wei’e made to find where the organization and operations of the Bureau could be consolidated and further streamlined. For more than a decade the Weather Bureau has received relatively large percentage increases in appropriations each year. - The administrative problems incident to this expansion were the subject of careful consideration and planning from the beginning. The essential facts are summarized below because without them the tables showing field establishment and expenditures may be very misleading.Prior to 1935 appropriations for the Bureau had shown practically no increase for many years. No provision had been made for enlarging the service to keep pace with rapid growth of aviation and to meet its need for flying weather reports and forecasts, nor for expanding agricultural and industrial requirements. During the 1930’s the Bureau was severely criticized by agricultural and aviation agencies in Government as well as in private enterprise and by engineering and
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scientific institutions and by Congress for not having developed the facilities to meet urgent national needs. The President’s Science Advisory Board and its subsequent Weather Bureau Advisory Committee gave special attention to the problem and after an investigation made recommendations for bringing the Bureau’s establishment up to modern standards. Estimate was made that the Bureau’s annual appropriations should be approximately doubled at that time to place the national weather service on a parity with those of other leading nations. On this basis the Bureau’s appropriation in 1938 should have been about $10,000,000. The Bureau’s long tradition for economical administration and an acute shortage of meteorologists who might be recruited to enlarge the Bureau led to careful planning during the years of increasing appropriations. Wherever practicable, operations were consolidated. Almost 10 years ago a systematic program of consolidation was begun when aviation required an airport office in localities where a Weather Bureau city office already existed. By 1946 offices had been merged in more than 50 cities. Also, airways forecast centers have been moved and consolidated with general district forecast centers wherever possible. Field administration and service activities throughout the organization have been critically reviewed each year in order to curtail less important services or functions and make room for new and more urgent services. Since 1940 most of the Bureau’s field stations for weather observations and forecasting have been converted from part-day to continuous 24-hour services in order to maintain constant watch over weather developments and provide immediate warnings of storms. Again, international commitments of the United States have required the Bureau to collaborate in developing synoptic networks in the Arctic, over the Atlantic and Pacific, and in the Carribean and Central America. The Flight Advisory Weather Service was organized to work with air traffic controllers of the CAA for increased safety in air traffic. Public needs in air transportation, in local predictions of severe storms and flash floods and other meteorological problems have placed upon the Bureau responsibility for more research into basic weather problems.

In  1948 the field operations and administration of the Bureau were 
examined hy disinterested outside investigators as well as by Bureau 
officials and they found that most Weather Bureau offices are working 
at maximum capacity. There is little possibility for further consoli
dation or retrenchment without curtailment of important functions 
or closing of local stations. Most field offices have small staffs and 
keep only one employee on duty at a time. Over-all administrative 
costs are still low in comparison with industrial averages. They are 
less than 6y2 percent of the total expenditures of the Bureau. Because 
of necessity to staff for continuous operation at a large number of local 
weather stations the salary roll is relatively high—about 80 percent 
of the total—but individual salaries are conservative in comparison 
with those paid for professional employees with sim ilar requirements 
and qualifications in other scientific organizations. In  general, grades 
and salaries are not above civil-service averages. More than 30 per
cent of the increase in salary roll during the last 10 years is charge
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able to statutory pay raises and reclassifications, and not to increases in staff. If  allowance is made for tire substandard level of maintenance in 1935 and for the current monetary inflation which is reflected in present appropriations, the increases during the period have been conservative, and especially so when intervening developments in aviation and meteorology are remembered. Appropriations for the Bureau are still relatively smaller than those of Canada and other leading countries in comparison with national incomes and economic importance.Regional administration.—Despite genuine need for additions to staff to enable them to carry out their functions, regional ofiices suffered some curtailment in personnel toward the close of the fiscal year. From 1941 when the field was organized into regions the personnel allowances of regional administrative offices have been kept relatively low. In fiscal and other business management functions regional offices have broad responsibilities, but in policy making, program planning and professional services their duties are limited to certain advisory functions leaving the service program under the leadership of specialists in its respective divisions in the Washington Central Office. This form of administration is advantageous in the multiple service work of most meteorological field stations.Because of the many effects of weather on agriculture, commerce, and transportation and the broad public use of weather reports and warnings there is constant pressure to open Weather Bureau offices in localities which have none. Hundreds of requests and resolutions for new stations are received each year from civic bodies and officials. Most of them represent a real public need. Regional and Central administrative offices have screened such requests carefully, and very few additional first-order stations have been approved during the past year or two. Several older offices have been closed. Although the Bureau aims to maintain the national weather service at a level consistent with the Federal establishment as a whole as regards public demand, benefits and relative cost, it is economically impracticable to expect unlimited expansion in local weather service stations or to establish and maintain a Weather Bureau office in every important locality. Only the high priority requirements can be filled. The formula used for screening requests for new offices was that the prospective economic returns in form of increased production in agriculture, etc., as result of information provided by a Weather Bureau office must be many times the total cost of the new office; or when safety of life is the major factor as it is in the hurricane belt or in air transportation, it must be shown that the warnings cannot be provided from an existing Weather Bureau office. Whenever possible, the services requested by official agencies and civic organizations reflecting a vital public need are furnished from the nearest established forecasting center. In general, agricultural and business surveys have shown that the economic returns in form of the damage prevented from storm or cold wave and the more efficient operation by use of favorable weather factors as result of reports provided by the Weather Bureau exceed a billion dollars annually, fifty times the total cost of the Bureau. The improved services made available by
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increasing the facilities of the Bureau during the last decade have made possible these monetary gains in addition to the large reduction in loss of life in hurricanes and other severe storms through development of the storm-warning services.This administrative review is incomplete without reference to the problems in research brought to the front by enactment of Public Law 657 in June 1948 “to provide safety in aviation and to direct a study of the cause and characteristics of thunderstorms and other atmospheric disturbances.” The research facilities of the Bureau are small. A start was made years ago on fundamental problems looking toward better understanding of weather phenomena and how to predict them and possibly forestall their effects, but compared with the actual and potential benefits of such research and the problems involved, the research establishment of the Bureau in 1948 was very inadequate.Employment.—Weather Bureau full-time employment increased slightly from 4,744 to 4,769 during the fiscal year. Part-time employment increased from 3,065 to 3,169. Total paid employment on June 30, 1948, was 7,938. Of this number 2,658 were veterans, an increase of 544 from the preceding year. The number of full-time employees holding war service or temporary-indefinite appointments was reduced from 2,521 to 1,224 during the year. I t is expected that civil- service examinations now planned will eliminate nearly all remaining war service and temporary-indefinite appointees within the next year.Use of group judgment in selecting the best qualified employees for responsible assignments and promotion has been carefully followed as a standard practice. Pertinent data for each employee relative to work performance, education and length and types of experience are coded on punched cards for ready reference in making placement selections. New professional appointees recruited during the year have been veterans in most cases with advanced meteorological training and several years of professional experience as weather officers in the armed forces.Training.—Under the university scholarship program, 10 Weather Bureau employees were assigned to 1-year courses in advanced meteorology beginning in September 1947. Students attended New York University, the University of Chicago, or the University of California at Los Angeles. The Weather Bureau also had an employee selected as a participant in each of the sixth and seventh administrative intern programs of the Civil Service Commission.Job training for weather observers was improved with special emphasis on the improvement of upper air observations. The results have been worth while both in improved quality and greater ecoxromy in weather observations. Some progress was made in developing training aids and techniques for personnel who must prepare weather bulletins for publication over direct broadcasting channels.Employee awards.—Records of the employee awards program, instituted in the Weather Bureau during October 1947, indicate that four of each hundred suggestions merit cash awards. Awards suggestions are estimated to be worth about $12,500 in total annual savings to the Bureau.
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Organization of the Weather Bureau field service indicating types of stations and activities performed as of June 30, 1948
Weather Bureau offices manned by full-time personnel------------------------  388Functional activities (Not all different stations. Functions combined into 1 office where possible.):Regional offices______________________________________ 8General forecasting centers----------------------------------------  17Airway forecasting centers-----------------------------------------  21Climatological section centers------------------------------------- 43River district offices_________________________________  86Weather records processing centers-----------------------------  7River forecast centers________________________________ 4Radiosonde observation stations---------------------------------  68Pilot balloon observation stations-------------------------------- 170Rawinsonde observation stations______________________ 34Vessel contact stations_______________________________  34Number and type of substations (furnished by cooperative or part- time personnel):A. Activities under regular appropriations:1. Aviation weather service__________________________  598(Frequent weather observations reported for aviation.)2. Climatological service_____________________________ 6, 086(Weather data furnished to determine the climatological characteristics of the United States. These stations are for the most part manned by unpaid observers.)3. General weather service----------------------------------------- 1, 007(Observations reported for the benefit of agricultural interests, and stations maintained to provide warnings of approaching storms and hurricanes.)4. River and flood service____________________________2, 361(River stage and rainfall reports furnished for the preparation of streamflow and flood forecasts.)Total substation activities related to regular appropriations___________________________________________  10, 052B. Activities under transfers from other appropriations:1. Hydroclimatic service___________________________________  2, 981(Reports from recording rain gages giving precipitation intensities for storm studies and flood control.)

Total substation activities (separate types of reports,etc.)___________________________________________  13, 033Total reporting stations____________________________ 9, 397(Number of reporting stations is less than number of “activities” as some are multi-purpose stations.)
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F i n a n c ia l  s u m m a r y ,  f i s c a l  y e a r  1 9 4 8  

A. Obligations against direct appropriations:
P u r p o s e

1. General weather forecasting service_________________2. Localized daily weather services for the general public.3. Specialized weather services:(а ) Hurricane_______________________________  $151, 939(б ) Horticultural_____________________________ 239, 299(c) Fire weather_____________________________  151, 734(d) Ocean and lake forecasting________________ 44, 704(e) Marine__________________________________  144, 365
Total, specialized weather services________________4. Climatological service___________________________________5. Observation stations and activities serving both aviation andgeneral public requirements____________________________6. Direct aid to aviation:(а ) Terminal and route forecasting for domesticairways______________________________  $520, 878(б ) Terminal and route forecasting for international airways________________________  484, 423(c) Flight advisory weather service___________ 511,182(d) Localized airways weather services________ 2, 049, 529
Total, direct aid to aviation_______7. Research________________________________8. River and flood forecast and warning service9. Administration___________________________

Grand total—obligations against direct appropriations__________________________________________B. Obligations against funds transferred from other appropriations:1. Meteorological studies and statistics:(а ) Civil Aeronautics Administration__$47, 789(б ) Department of the Interior_______ 30, 827(c) National Military Establishment. _ 245, 925
Total_________________________________  $324, 5412. Observations and forecasts:(а ) Department of the Interior_______  $10, 695(б ) National Military Establishment. _ 906,779(e) Tennessee Valley Authority_______ 155
Total__________________________________ 917, 6293. Scientific and technical cooperation, includingmeteorological training:(a) Department of State_____________________  131, 0584. Rehabilitation of Philippine Meteorological Service,including meteorological training:(a) Department of State_____________________  742, 338
Total obligations against transferred funds 

C. Grand total obligations, all funds___________________

$838, 264 3, 333, 570

732, 041 2, 668, 837
7, 152, 984

3, 566, 012 743, 697 682, 937 1, 408, 439

21, 126, 781

2, 115, 566
23, 242, 347
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