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34th Annual Report
o f the

Secretary of Commerce
D epartm ent of Commerce,

Office of th e  S ecretary, Washington, December 194.6.
To the Congress of the United States (through the President) :

Submitted herewith is the Annual Report of the Department of Commerce for the fiscal year ended June 30,1946.
PREFACE

The beginning of fiscal year 1946 saw the end of a clearly defined period in our Nation’s economic history. For the preceding 5 years the economic resources of the country had largely been devoted to providing the sinews of war. Under the stimulus of a huge and unfettered governmental demand for goods the economy had forged ahead to unprecedented heights of productive activity and, with military demands maintained, had continued this high level throughout fiscal year 1945.As we entered fiscal year 1946, with the war in Europe ended and the war in the Pacific drawing to a rapid close, the character of the economic problems and tasks of the Nation altered sharply. From an economy dominated and sustained by the overriding governmental demand for goods and services we turned to an economy in which more and more of the decisions which would determine the level of economic activity were returned to the business community and became again dependent upon the extent and character of private demand.The change-over was not immediate. The really sharp cuts in military purchases did not begin until after VJ-day, and even thereafter Government spending continued high enough to exercise a strong bolstering influence upon the economy throughout the year. Moreover, not all the controls which had been used to guide production into necessary channels could be lifted immediately, though by
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the end of the year most had been removed and the decision for quick elimination of the remainder had been taken.This changing economic milieu created many new problems for the business community and for the economy generally. The tasks of reorganizing production so that the civilian demands could be met, of obtaining a smooth flow of supplies to the producer and of goods to the distribution channels were time consuming at the least, and aggravated a supply-demand situation in which the huge pent-up demands resulting from the war far outstripped our immediate ability to supply.A major and as yet by no means resolved problem came to the fore in the early months of calendar year 1946 when the necessity of working out cost-price adjustments in terms which would sustain demand without creating the danger of a ruinous spiral of rising prices was highlighted by a wave of paralyzing industrial disputes. Though the major disputes were settled, they resulted in damaging delays in production. Moreover, at the end of the fiscal year there were evidences of serious weaknesses which could have a disruptive effect upon the prosperous activity to be expected in the year ahead and, more seriously, could endanger the economic stability of the period beyond. The continuing rise in prices, the probability of new wage demands, the uneven provision of the components of production were all elements of the economic problems which faced the business community and the Nation.Increasingly, the necessity of anticipating the effects of these and other factors—in order that business and the Government might make proper decisions for stabilizing the expected prosperity—became evident.Within this business and economic framework, it was necessary for the Department in fiscal year 1946 to make major shifts in its activities and to redirect its energies. During the preceding 5 years the Department devoted most of its resources and facilities to the prosecution of war tasks. Many of the activities which it had normally carried on had been abandoned in order that war functions could be adequately performed. Some activities had been transferred to war agencies in order to integrate them more adequately with the war production effort. With the end of the war a number of functions that had been performed by war agencies had to be integrated into the work of the Department. In  addition, normal service functions which had been allowed to lapse or had been badly disrupted by the war had again to be resumed.But the problem here, as in the economy generally, was not simply one of reconversion. Since the last prewar year the dollar volume of national production and national income had about doubled and the volume of commercial activity had greatly increased. This high level of business activity resulted not only in increased demands from business for Department services but also in new demands. In  planning its program to meet increased business needs the Department concentrated first, on restoring the collection of basic economic and statistical data and the technical services which had been curtailed during the war. In addition, it laid plans for the modernization and
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increased effectiveness of the Department’s general aids to American business.The postwar business situation required the development and expansion of activities relating to (1) the promotion and conduct of greatly increased foreign trade, (2) the provision of economic, statistical, marketing, technological, management, and other services to American business—in particular, small business—and (3) the extension of field services which would decentralize the functions of the Department and make its services available to business in the specific cities and areas where they were most urgently required. In  sum, the departmental program in the first year of peace gave heightened emphasis to the provision of (1) information on the basis of which the Government and the business community could make sound policy decisions for postwar economic development, and (2) increased business service activities which could aid reconversion and strengthen the expansive forces of the economy.The functions of the Department in fiscal year 1946—which are described in greater detail in the Bureau and Office reports—are here briefly reviewed in the light of the above problems and objectives.Business intelligence services.—Primarily through the Office of Business Economics and the Bureau of the Census the Department has attempted to supply current intelligence on the level of business activity—as measured by the production of manufactured products, by the flow of goods through distribution channels, by the changes in the volume of goods in inventory and by the movement of new orders. In  addition, data on the size and changes in population, and in particular the size and employment status of the labor force, were supplied.Beyond provisions of these data and analysis of the short-term changes in them, the Department gave increased emphasis to its work on the development of basic economic measurements of national income, cross national product and international balance of payments, and to analysis of the business situation and outlook.Scientific and technical services.—Promotion of technological and scientific advance, and provisions of aids to ensure that the benefits therefrom are available to the business community has been a continuing responsibility of the Government. The ability of American industry and commerce to meet the needs of our expanded economy rests both upon technological advance and the widest dissemination through the business community of the technical intelligence of the Nation. In  fiscal year 1946, and in the development of programs for the year ahead, the National Bureau of Standards, the Patent Office, the Weather Bureau, the Coast and Geodetic Survey, and the newly created Office of Technical Services devoted increased activities to the provision of that technical base which will contribute most to a sound foundation for expanded business activity.Management services to business.—As manufacturing, construction, distribution, and transportation have returned to peacetime operations and as war dislocations of business approach adjustment, with supplies of materials and products more nearly meeting demands, business has gradually been requiring more information on production, markets, consumption, and opportunities for new markets. This increased demand placed added responsibility upon the Department’s Office of



Domestic Commerce during the year and has required increased emphasis in the program for the year ahead.In  addition,_ the need of a special program to assure that small business shall maintain its position in a free competitive economy has assumed particular importance in a period when the pattern of postwar development was being established. The developing program of the Office of Small Business has been directed toward an aggressive, constructive effort to assist small businessmen to help themselves in maintaining their functioning contribution to the national welfare. In  addition to supplying spot services to small business necessitated by the changing character of material and production controls, the Office of Small Business developed a program to provide management aids, advice on improved management techniques and on such special problems as finance and taxes.Promotion of foreign trade.-—Promotion of foreign trade is intimately involved not only with the function of meeting the desperate economic requirement of a world disrupted by war, and of laying the foundations for sound progress in international commerce, but also with establishing the markets for American products which shall supplement domestic demand and create the atmosphere for healthy economic development.Under these circumstances the program of the Office of International Trade, during fiscal year 1946, gave added emphasis to assisting the forwarding of cooperative international efforts—covering such specific problems as the mutual lowering of tariff barriers, the removal of other restrictions on trade, the elimination of discriminatory practices, the redesigning of commodity agreements, and the coordination of plans for the fuller exchange of information on economic conditions and on situations which threaten the maintenance of full employment.In  addition, efforts have been made to increase the services given to American businesses engaged in exporting to foreign countries or importing from them. Programs have been developed for overhauling, improving, and expanding this work.Aeronautical development.—Civil aviation is one of the newer and fastest growing industries in the United States. Apart from its direct participation in aeronautical development, through the Civil Aeronautics Administration, the Department of Commerce is intimately linked with, and supplies essential services to, this expanding field through the Weather Bureau and the Coast and Geodetic Survey.In  fiscal year 1946, increased attention was given to strengthening the organization of the Civil Aeronautics Administration in order to enable it more adequately to cope with increased postwar aviation responsibilities. In  addition the Weather Bureau had to strengthen its general weather service and to begin to supersede the military weather service wherever necessary to support international air commerce. Growing agricultural and business demands upon the Weather Bureau combined with the urgent needs of an increased private flying public required increased activity and the development of expanded programs in order to satisfy the requirements of an insistent public.The Coast and Geodetic Survey had to prepare and begin to meet the rising demands from Federal, State, and municipal governments
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and from private aeronautical and navigation interests for charts and other publications essential to safe navigation in the air and on the sea.This complex of departmental activities obviously is but one aspect of the program of the Federal Government for meeting the demands of an economy in transition. I t  represents the departmental effort to meet its responsibilities for promoting, fostering, and servicing business enterprise in its attempt to maintain a vital and healthy free enterprise system with a high level of investment, production, sales, and employment.

HIGH LIGHTS OF THE YEAR

(Summaries by Bureaus) 
Business Advisory Council

After the termination of hostilities, the Business Advisory Council directed its attention with increased emphasis to the problems of bringing the economy back to a peacetime basis.Acting at the request of the Secretary of Commerce, special committees were set up to advise on departmental activities in the field of economic forecasts, domestic commerce, and general incentive measures.Public service of individual council members was broadened during this year to include diplomatic activities, economic stabilization, price decontrol, special commodity commissions, and the Army-Navy Munitions Board.The Secretary of Commerce expects to make increasing use of the council as a group and of its members individually, both with respect to the Department’s own program and those broad problems of public policy which have a vital bearing on the industrial and social wellbeing of the country.On June 30,1946, the council was composed of the following officers and active members:
G. M. H u m p h r e y , Chairman, Cleveland, Ohio
W . G ibson  Carey , J r ., Vice Chairman, New York, N. Y.
J o h n  L. Collyer, Vice Chairman, Akron, Ohio
M ario n  B . F olsom , Vice Chairman, Rochester, N. Y. .
H arrison  J o n es , Vice Chairman, Atlanta, Ga.W. L. B att-, Philadelphia, Pa.
J a m es  B. B l a c k , San Francisco, Calif.

* E dward e . B ro w n , Chicago, 111.
P r e n t is s  M. B ro w n , Detroit, Mich.J. T. Ce c il , Bristol, Tenn.-Va.C. S. Ch in g , New York, N. Y.
E dw . B. Cosgrove, Le Sueur, Minn.
D onald K. D avid , Boston, Mass.
C h e st e r  C. D a v is , St. Louis, Mo.*R. R. D e u pr ee , Cincinnati, Ohio
J acob F rance , Baltimore, Md.

• F rederick  V. Ge ie r , Cincinnati, Ohio 
H en ry  F. Grady, San Francisco, Calif. 
R obert E. Gross, Burbank, Calif.
J o h n  M. H anco c k , New York, N. Y.W. H. H arr iso n , New York, N. Y.Lou E. H olland , Kansas City, Mo. 
A moky H oughton , Corning, N. Y.A. W. H u g h e s , New York, N. Y.
E ric  A. J o h n st o n , Washington, D. C. 
A lfred  W. J o n es , Sea Island, Ga. 

• E r n e st  K a n zler , Detroit, Mich.
H en r y  P. K en d a ll , Boston, Mass.

* J a m e s  S. K n o w lso n , Chicago, 111. 
W il l ia m  S. K n u d se n , Detroit, Mich. 
W il l ia m  E. L ev is , Toledo, Ohio 
R o sw ell  M a gill , New York, N. Y. 

*D ea n e  W. M alott, Lawrence, Kans. 
• T h o m a s  B. M cCabe , Chester, Pa. 

C h a r les  P. M cCo r m ic k , Baltimore, Md.
• P a u l  B. M cK ee , Portland, O reg.

•Member of the executive committee.
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»■ Robert L. M eh o r n a y , Kansas City, Mo. W. J. M urray , Jr., New York, N. Y. 

E r n e st  E. N orris, Washington, D. C. C. R. P a lm er , New York, N. Y.
R obert H. P a t c h in , New York, N. Y.
A. Q. P et e r se n , New Orleans, La. 
J o h n  L. P ratt , Fredericksburg, Va. *H. W. P r e n t is , J r ., Lancaster, Pa. 
W alter  M. R in g er , Minneapolis, Minn. 
R eu b en  B. R obertson , Canton, N. C. W. S. S. R odgers, New York, N. Y.
E m il  S c h r a m , New York, N. Y.

J o h n  W. S nyder, Washington, D. C.
A. E. Sta ley , Jr., Decatur, 111.
R obert T. St e v en s , New York, N. Y.J. W. W a t z e k , J r ., Chicago, 111.
S id n e y  J .  W einb erg , New York, N. Y. 
R oger W il l ia m s , Newport News, Va.S. Cla y  W il l ia m s , Winston-Salem, N. C.C. E. W il so n , New York, N. Y.
H arry  W . Z in sm a s t e r , Minneapolis, Minn.

Bureau of the Census

The work of the Bureau of the Census during the past year was marked by the strengthening of its program of current statistical reports. As a result of the Bureau’s long experience in gathering statistical information for general use, extensive requests for information to serve business needs and a large amount of work done for other Government agencies which resulted in reports of wide application, a stronger program for furnishing current statistics in addition to bench mark census reports, has evolved. The development of better current reports on retail and wholesale trade, industry, labor force population shifts, housing, foreign trade, and governments are indications of the directions in which these programs are moving. In  this development, the improvements of techniques developed in the past few years are being utilized fully to furnish a larger amount of information quickly and economically.
The great changes which have taken place in the economy of the country during the war period have also made the need for new bench mark censuses most urgent. A census of manufacturers is provided for by law in 1948 to cover 1947 but, except for manufacturers, needed censuses in other important fields are not specifically provided for until 19o0. Requests have been made to the Congress for funds to meet the urgent needs for such censuses, but appropriations have not been made.
To implement these programs and more adequately meet the needs for statistical information, the Department requested legislation during the past year which would have strengthened the basis for the Bureau’s current program providing, in particular, for mandatory response under certain conditions to current inquiries. The proposed legislation would also have placed both the present biennial Census of Manufactures and the decennial Census of Business on a quinquennial basis, to be taken concurrently. This program had widespread business support and was reported on favorably by the Committee on the Census of the House of Representatives. However, the Congress adjourned without taking final action on such legislation.
During the past year, the Bureau began to put into effect its plans to create a well-staffed field organization to conduct continuing field work and in addition to serve as a permanent nucleus for conducting the major censuses for which the Bureau is responsible.
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In  the field of current business statistics, a new monthly trade reports program has been formulated during the past year. All important kinds of retail trade and of service and related trades are to be included in the expanded program, as well as wholesale trade and reports on specific commodities. The new program is made possible by recent advances in sampling techniques and by the continuing field organization which is being established.With the end of the war, it became immediately necessary to initiate current surveys in many areas of manufacturing, not only those in which wartime controls were discontinued, but also those in which production had been virtually suspended during the war period. Prominent in the latter category were many consumer durable goods items. Here, problems of pricing and price controls made necessary close cooperation with Office of Price Administration requirements. The short period allowed for getting these surveys under way prevented the preparation of a careful groundwork with the several industries involved, and, as a result, publication of the data has been seriously delayed, and in one or two cases the surveys have been indefinitely suspended. Relations with trade associations have been satisfactory, except in a few instances, where a satisfactory reconciliation of Government and industry statistical requirements has yet to be effected.The lifting of security restrictions after the war made it possible for the Bureau to issue to the public detailed reports on imports and exports, including tabulations of lend-lease exports, shipping weights, vessel movements, and similar data. The results of developments in foreign-trade statistics which had occurred during the war period could thus be utilized by private interests. These wartime developments were rather extensive because of the basic importance of data on the international movement of goods during the period of the conflict. Continuing this program, the Bureau of the Census has developed a series of monthly reports sold on a subscription basis, which makes detailed current data available.During the past year, the facilities of the Bureau continued to be utilized by other agencies for doing special work of a statistical nature. The availability of this service enabled statistical work to be conducted efficiently without building up large temporary units elsewhere which would duplicate the Bureau’s equipment and also made available to these agencies the Bureau’s experience, skill, and specialized equipment for carrying o*n statistical operations.Among surveys conducted for other agencies during the past year were 85 special censuses of population conducted at the request of the communities surveyed ; the wartime food diary survey for the office of Price Administration, which terminated in September 1945, having begun in January 1943 ; a series of occupancy-vacancy surveys for National Housing Agency, which was replaced by veterans’ housing surveys, covering both national and local data; a survey for the Federal Communications Commission designed to furnish information on the adequacy of radio service in those parts of the country remote from large metropolitan centers; a number of commodity reports for the Civilian Production Agency; and others. In  addition, information was also gathered by utilizing supplementary questions on the monthly
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report on the labor force, special tabulations of data already collected were made and special machine tabulation jobs were bandied for a number of other agencies.The Bureau’s activities in the field of international statistics have become so extensive that a specialized staff is being organized to coordinate this work and perform the necessary research of foreign censuses and their methods.Administratively, the Bureau had a total of 7,341 employees on June 30,1946, compared with 8,806 a year ago. The number of fulltime departmental employees was 4,129 in 1946 and 4,137 in 1945. There were 4,771 accessions to the Bureau’s roll, including employees returned to active duty and pay status, and 6,315 separations, including losses due to military furlough. At the end of the year, 356 employees were on military furlough.Funds available to the Bureau during the past year totaled over $17,500,000. This included the unallotted portion of funds available for the census of agriculture, over $2,000,000 allotted or transferred from other Federal agencies and about $250,000 from non-Federal Government sources.

Civil A eronautics Administration

Anticipating the tremendous impetus which would be given to civil aviation with the end of the war, and without in any degree impairing its consistent record of efficient service, a structural reorganization of the Civil Aeronautics Administration both in Washington and in the field was accomplished during the year. The reorganization was planned by the Administrator to ensure greater specialization, expansion of necessary activities and decentralization of authority so that responsibilities of the CAA as fixed by the Congress might be more adequately discharged not only in the United States but around the world.Substantial improvement and expansion of the Federal airways system was begun during the year, particularly in connection with the conversion of radio-range systems to very high frequency operation, construction of radio instrument landing systems, and installation of approach light-lane systems. The mileage of Federal airways in the continental United States on June 30, 1946, was 36,126, an increase of 1,241 miles over the previous year.A total of 1,309 Federal airways communications facilities were being maintained at the close of the year, exclusive of those being maintained at the request of the Army and Navy. Many facilities were maintained for the Navy Department and for the Army, including radio ranges, localizers, teletype stations, point-to-point radio telegraph stations, fan markers, airport control towers, instrument landing systems, and a transoceanic communication station. Frequency-shift type radio-teletype circuits were inaugurated for the Navy at Paris and Port Lyautey, French Morocco, Lagens, Azores, Bermuda, San Juan, Puerto Rico, and New York. Two men were assigned to the installation and maintenance of a newly established Weather Bureau station in the Arctic.
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Of primary importance to the CAA and to the development of aviation throughout the Nation was the passage of the Federal A irport Act, signed by the President on May 13, 1946. I t  authorized appropriations of $500,000,000 for the continental United States and $20,000,000 for Alaska, Hawaii, and Puerto Rico over a period of 7 years, beginning July 1,1946, with Federal allotments to be matched by local funds. The Federal aid airport program will certainly help to alleviate the critical deficiency in adequate airport facilities throughout the country brought about by the tremendous expansion in civil aviation activities, including nonscheduled private flying and scheduled air-transport operations.Consulting advisory services were furnished to civil officials and State and local governments in the planning of airport developments. Accurate information concerning civil airport facilities was collected and maintained to form the basis of information disseminated to airmen, as well as to the Army and Navy. Necessary State and local airport legislation was fostered and encouraged in the interests of the development of civil aeronautics.There was an unprecedented expansion in the scheduled domestic air-carrier industry over the previous year—a 68 percent increase in aircraft, a 130 percent increase in the number of first pilots, and a 65 percent increase in scheduled trips, for example. I t  wTas estimated that at the end of the year there were 2,700 nonscheduled operators.To keep abreast of the large number of individuals seeking private pilot ratings, it was found necessary to designate responsible flight instructors within the industry to conduct flight tests. I t  is estimated that during the next 4 years over 1,250,000 veterans will learn to fly under the GI bill of rights program, with consequent benefit to industry from Government-expended money.In  view of the contemplated enactment of the Federal airport bill it was thought advisable to determine whether it would be possible to develop an airplane so that single runway fields could be used instead of all-way fields. Contracts were negotiated with Fairchild Airplane & Engine Co. and Goodyear Aircraft Corp. to carry out CAA planned and supervised development work on cross-wind landing gear.During the year nine States were added to the list of those which have developed and adopted State-wide programs of aviation education for their public and vocational schools and institutions of higher learning. Advisory service was given to the Veterans’ Administration in the drafting of instructions relating to payment for flight training under the GI bill.Approximately 20 legal opinions with respect to the powers of the CAA were rendered to other agencies of the Government during the year.Research was conducted on the relationship between visual qualifications and the ability to learn to fly, and methods for improving the skill of instructor pilots by an analysis of recordings made of the instructor’s talk to student pilots during flight.United States civil aviation equipment, techniques, standards, and practices were demonstrated to 85 civil aviation representatives from 23 foreign governments. Agreements covering pilot training and
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other phases of civil aviation were negotiated and prepared in cooperation with the Department of State between the United States and Brazil, Mexico, Peru, and Uruguay.The liaison representative of the Air Coordinating Committee serves the entire Department of Commerce in the preparation of proposals for consideration by the Committee. The work deals with aviation matters which are of joint interest to the Department and any other Federal agency. To date it has considered over 438 cases.The CAA-PICAO coordinator is the focal point for international civil aviation organization matters wherever they affect the Department of Commerce. Since the inception of the Provisional In ternational Civil Aviation Organization on August 15, 1945, it has completed and adopted international standards and recommended practices governing international air navigation in the fields of accident investigation, aerodromes and ground aids, aeronautical maps and charts, air-traffic control, airworthiness, communications, meteorology, operating standards, personnel licensing, and search and rescue.To meet the needs of newcomers to aviation, popularly written, well-illustrated booklets on navigation and weather, among other subjects, were issued by the office of aviation information to supplement the technical manuals already available. More than 50,000 requests for information were handled, involving the distribution of over 2,500,000 publications, forms, etc.
Coast and Geodetic Survey

After 4 years of war, during which the major efforts and facilities of the Coast and Geodetic Survey were channeled to meet the surveying and charting needs of the armed forces, peacetime activities have been resumed. Every effort has been made to accelerate the progress of surveys that had been postponed during the war period.Hydrographic and topographic surveys and coastal triangulation were accomplished by 13 survey vessels and several shore-based units in continental United States and Alaska. These surveys form the basic data for compilation of nautical and aeronautical charts which are published for the guidance of the mariner and the aviator. Success has been achieved in adapting electronics to hydrographic surveying. Shoran equipment, developed during the war for precision bombing, was used to obtain accurate locations of the characteristic depths and seabottom configurations needed in modern charting. The Radio Ranger, a further extension of the electronics principle as applied to distance measurements, was designed and placed in operation. Preliminary tests indicate that satisfactory results are obtainable at sea for distances up to 300 miles from shore. These electronic surveying devices will facilitate exploration of the natural resources of the ocean bottom contiguous to our coastline, particularly along the Continental Shelf.Modifications of the nautical chart have been made experimentally to adapt it as a further instrument for precision navigation by the mariner equipped with electronic systems of navigation.Geodetic control surveys which furnish basic horizontal and vertical control data for engineering and other purposes were carried on in
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various States and in the Territory of Alaska. Primary and secondary tide stations were maintained in the United States and possessions. The Bureau published annual tide and current tables containing predictions for ports in the United States and foreign areas. Special reports on tide and current conditions were prepared for the military services in foreign countries.Continuous photographic records were obtained of the changes in the earth’s magnetic elements at five observatories operated by the Bureau. During the year an edition of the isogonic chart of the United States showing lines of equal magnetic declination' was published. The operation of seismographs in regions of the Boulder, Shasta, and Grand Coulee Dams was continued as a cooperative project with the Bureau of Reclamation. Accumulated data have furnished important engineering information regarding the influence of reservoir loading on the occurrence of local earthquakes. The strong motion program for recording earth tremors in the Western States was continued. The results continue to furnish data necessary in engineering seismology.For the sixth consecutive year the Bureau continued its participation in the program of the State Department of scientific and cultural cooperation with the other American republics. This program is showing most satisfactory results. There has been unification of effort in standardization of methods and equipment throughout the hemisphere. Many of the countries have taken steps to modernize their methods in line with those of the Bureau, and commissions have been sent to this country to acquire new instruments and'modern equipment.Nearly 12,000,000 aeronautical charts were issued to the public. A series of 329 charts of principal airports for use in instrument approach and landing was removed from wartime confidential classification and released for distribution to the aviation industry and the public. Flight checks for the purpose of revising and improving the 87 sectional charts of the United States were completed to insure maximum safety to the aviator. The demand for both aeronautical and nautical charts decreased immediately following the close of the war, but an appreciable increase was shown in the last months of the year in the issue of aeronautical charts. For the navigator of our coastal ports there were issued over 2,250,000 nautical charts, corrected to the date of issue for any changes in buoyage and obstructions.In the interests of wider public use of the Bureau’s surveys and improving its technical services, closer liaison is being established with the public. The data which the Bureau collects and processes have many collateral uses for engineering, industrial, and, scientific purposes. The program which is being developed will provide a more effective dissemination and wider distribution of these products.Under the impetus of war new techniques were developed in the fields of surveying and mapping, some of these within the Bureau. With further research and experimentation, applications are indicated that should result in a more effective and economic performance of the functions of this Bureau. The exploration of our natural resources and the plans for the development of wrater uses in our great river valleys will first require accurate surveys and maps. The Coast and Geodetic Survey must provide the basic data from which blueprints and plans will he drawn for these undertakings.
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Bureau of F oreign and D omestic Commerce

The many new problems arising out of our complex postwar economy increased the responsibility of the Department for providing business services and made necessary the revamping and strengthening of the Bureau of Foreign and Domestic Commerce. The functions of this Bureau were rearranged into the following five major offices:(1) Office of Small Business, (2) Office of Business Economics, (3) Office of Domestic Commerce, (4) Office of International Trade, and (5) Department Field Service. At the same time substantial parts of FEA and the Smaller War Plants Corporation were transferred to the Department and many of the functions of these war agencies were integrated with those of these newly established offices. General program emphasis as planned under the reorganization may be summarized as follows :(1) Promotion and stimulation of a large and balanced foreign trade on a sustained yield basis.(2) _ Provision of specific services to business, especially small business, in the fields of science, technology, management, and marketing.(3) Strengthening of the present program of basic statistical information for business, Government, and general public use ; and(4) Further development of the analytical activities of the Department to provide more adequate information on the economic situation and outlook for business and Government use.The Office of International Trade was established on October 21, 1945, and comprises a merging of foreign trade functions of the Bureau of Foreign and Domestic Commerce and certain activities of the FEA transferred to the Department of Commerce by Executive Order 9630, dated September 27, 1945. This merger was the combining of wartime experiences in world-wide supply operations and commercial enterprises, including an intimate knowdedge of up-to-date foreign requirements and sources of supply, both here and abroad, with a large store of useful peacetime technical knowledge and highly trained personnel in the field of foreign trade. The functions of the Office of International Trade fad into two main categories—commercial policy and direct services to the foreign trade community. The Office contributes to the development of commercial policy on exports and imports.The office is also concerned with promoting the foreign trade of this country and with providing practical assistance to the businessman and seeking out foreign sources of supply, keeping him informed of the changing techniques in exporting and importing, and answering- inquiries about foreign laws, tariffs and shipping, and keeping him informed of changing economic conditions in foreign countries.The Office of Small Business was established on December 18, 1945, in the Bureau of Foreign and Domestic Commerce. Coincidental with the establishment of this office, certain activities and functions of the Smaller W ar Plants Corporation were transferred to the Department by Executive Order 9665 on January 28, 1946, and merged into the Office of Small Business. In  the past year interest in small business has reached an unprecedented level. Thousands of men and women returned to civilian life with service-acquired skills and a desire
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to go into business for themselves, which greatly increased small business activity. This strengthened the conviction that Government has a responsibility to small businessmen and must take an active part in analyzing their problems and suggesting remedial action. This job of providing services of use to small business rests with the Department of Commerce, the one centralized agency of the Government to which businessmen can turn with their problems.The programs of the Office of Small Business have been designed to help the small businessman solve these problems by giving him: (a) Immediate assistance with current operating problems, and ( b) long-range programs designed to improve his competitive position.The Office of Domestic Commerce was established on December 18, 1945, by consolidating the functions formerly carried on by_ certain organizational units of the Bureau of Foreign and Domestic Commerce, including the functions of the Trade Association Division, the Division of Industrial Economy, except those concerned with foreign trade, the Distribution Division, except those concerned primarily with small business, and the Construction Division.The responsibility of this office is to foster and promote domestic commerce by the services it renders to industry and business. To carry out this responsibility, the Office provides assistance to business and industry in its problems relating to production, construction, distribution, marketing, and transportation. I t  also provides industry with commodity and marketing analysis as well as information to be used as basic guides in trade maintenance and expansion programs.The Office of Business Economics was established on December 18, 1945, consolidating the economic and research functions formerly carried on by the Bureau of Foreign and Domestic Commerce and the clearing office for foreign transactions transferred from the FEA. This office provides basic economic measures of the national economy, current analyses of the economic situation and business outlook and general economic research on the functioning of the economy. I t  furnishes the general analyses of the economy and the interpretation of trends as the basis for the operation of the other offices of the Bureau. The data and analyses supplied on the foreign transactions of the United States and the balance of international payments provide a statistical framework for business and the Government.At the beginning of the fiscal year, the field service of the Bureau of Foreign and Domestic Commerce consisted of only 26 field offices employing approximately 140 persons. The Secretary recognized the impossibility of extending through this small staff the expanding services of the Department and, with the approval from the Bureau of the Budget, requested and received from the Congress a substantial increase in the field appropriation. Interim expansion to 50 offices was made possible during the balance of the fiscal year 1946 by absorption of funds and personnel from FEA and the Smaller War Plants Corporation. Funds made available from the Veterans’ Administration were also utilized in placing veterans’ counselors in department field offices. Offices have been established in 75 key cities and are now serving the business demand in each of these locations.
722079—46— 2
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F oreign-Trade Zones Board

Among the important interdepartmental functions in which the Department of Commerce participates, the Foreign-Trade Zones Board is of particular significance for import and reexport trade. The Board consists of the Secretaries of the Treasury, War, and Commerce—the last named being chairman.A foreign-trade zone is an area within a port, fenced off from the port itself, at which ships may unload cargoes without application of customs laws pending reshipment of goods abroad or entry into the United States. I t  is only when goods are shipped out of a foreign- trade zone into domestic territory that they become subject to customs duties. The law specifies various manipulations which may be performed in a foreign-trade zone but manufacturing and exhibiting are prohibited.
As of June 30, 1946, the New York foreign-trade zone was the only such facility in operation. However, plans completed during the fiscal year led to the establishment, on July 16,1946, of a foreign-trade zone in the port of New Orleans, La.Throughout the war the New York zone continued to operate at maximum capacity in spite of wartime restrictions and inadequate facilities provided at the temporary zone sites on North River, Manhattan- Despite these limitations, the zone performed a valuable service through the handling of considerable transshipment trade— commerce which resulted from the closing of normal ocean-trade routes.
With the defeat of the Axis, plans were undertaken to return the New York zone to its original Staten Island location. In December 1945 the Foreign-Trade Zones Board authorized the resumption of zone activities on pier 16, Staten Island. This pier, as well as piers Nos. 12,13,14, and 15, which comprised the original foreign-trade zone had been used throughout the war as an embarkation depot. Since the end of the fiscal year, the W ar Department has also released pier 15, Staten Island, which has since been combined with pier 16 as a single unit for zone operations. This will permit the closing of all temporary zone activities now allowed on North River piers. I t  now appears that the entire original zone area will become available for zone purposes early next year.The grant for the New Orleans zone was made in favor of the Board of Commissioners for the Port of New Orleans. This zone will occupy a part of the extensive public cotton warehouse, located on the Mississippi River. The entire public cotton warehouse terminal is available for future expansion. As the zone will utilize existing buildings and wharfs it requires only the segregation of the area before starting operations, which was planned for about February 1, 1947.During the year the Board of Harbor Commissioners for San Francisco revised their application and submitted a proposal for a foreign- trade zone to occupy a site in the Islais Creek area. No other applications were received during the year but a number of inland cities were studying the possibility of utilizing foreign-trade zone facilities for expediting international air traffic.
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At the invitation of the President of Panama, extended through the Department of State, the board’s executive secretary visited Panama early this year where he studied and reported on plans for the establishment of a foreign-trade zone in that Republic. While assigned to the Panamanian Government, he also visited a number of other Latin-American countries to obtain data for the Panamanian study and also to acquaint business groups with the operation of foreign-trade zones in this country.
Inland Waterways 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. Its fiscal year, under regulations of the Interstate Commerce Commission, is the calendar year, and its detailed annual reports are prepared on that basis.1During the fiscal year ending June 30, 1946, the operations of the Corporation were greatly affected by the adjustments which took place throughout the Nation in the conversion from a war to peacetime economy. The transportation of war materials ceased abruptly ; petroleum and some other products, which moved in large volume on inland waters through the exigencies of war, returned in considerable volume to normal transportation routes. In  contrast to quick cessation of war affected traflic, resumption of peacetime manufacturing and distribution was greatly delayed by problems of reconversion, shortages of materials, and strikes. There was thus a considerable period during which the traffic transported by the Corporation was greatly reduced. Although by June 30,1946, tonnage transported was on the upward grade, it was still considerably below the normal peacetime volume. The outlook, however, is encouraging. Indications of a gradual return to prewar volume are clear. During the fiscal year 1947 the Corporation’s service to the public will be enhanced through improvement of service and facilities.The Corporation has sufficient funds to carry out its budget program for the fiscal year 1947. I t  has no bonded debt or other obligations, except of a current nature. A substantial part of its investment in Government securities, accumulated from sales of equipment and from operations, is held for the replacement of facilities or the purchase of new equipment. Expenses are paid from revenues.
1 Copies may be obtained from Inland Waterways Corporation, Boatmen’s Bank Building, St. Louis 2, Mo.
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Consolidated balance sheet, June 80, J9J/61

ASSETSCurrent assets:Cash ----------------------------------------------------  $1,391,615.68Temporary cash investments (United StatesGovernment securities)________________  4,132,010.05Accounts receivable______________________  488, 982. 40Materials and supplies___________________  368, 843. 51
Investment securities and advances:Long-term loans receivable______________________________Property and equipment:Transportation property andequipment_____________ $24, 210, 583. 85Noncarrier property_______ 109, 637. 92---------------------- $24, 320, 221. 77Depreciation and amortization reserves— credit ------------------------------------------------ 9, 508, 402. 86
Deferred debits and prepaid expenses.

$6, 381, 451. 59
296, 926. 36

14, 811, 818. 91 71, 698. 55
Total assets. 21,561, 895. 41

e

L IA B IL IT IE SCurrent liabilities :Accounts payable______________________Reserves :Insurance reserve____________________Other reserves_____________________,__ $72, 384.10 189, 751. 40
Deferred credits :Other deferred credits__________________________________Capital stock and surplus :Capital stock----------------------------------------- $12, 000, 000. 00Premiums and assessments on capital stock, 10, 362, 843.12 Surplus (or deficit2) :Invested in property______  $461, 651. 76Unappropriated---------------  2 2,222,141.14-------- --------------  21, 760, 489. 38

692,165. 29

262,135. 50 
5, 240. 88

20, 602, 353. 74
Total liabilities______________________________________  21, 561, 895. 41

1 Includes accounts of Inland Waterways Corporation and its wholly owned subsidiary, the Warrior River Terminal Co.2 Deficit.
Patent Office

With the end of the war there was a tremendous upsurge in patent activity. In fiscal 1946 applications filed totaled 88,000, exceeding the number received in any 12 months since 1930. Applications for original registration and for renewal of trade marks totaled 26,216, more than in any preceding year.Because of the increased volume to be handled, combined with lack of sufficient technical personnel and other difficulties, the number of patents granted fell to 27,587—the smallest number in 40 years.Interest in -patents.—Interest in inventions and discoveries as an aid to industry continued to mount. Four million five hundred forty thousand six hundred and twenty-five copies of patents were sold,



REPORT OF THE SECRETARY OF COMMERCE XXI

a record for a 12-month period. An additional 1,300,000 were supplied free to requesting agencies, libraries, and the like.Public register of 'patents.—The newly inaugurated service of registering patents available for license or purchase proved of widespread interest. More than 11,000 patents were accorded registration in this first full year of operation.Classification of patents.—In  addition to the revision of a number of subclasses and reclassification of other classes and subclasses, the classification of 23,689 patents issued during the year was checked and 22,252 cross-references of such patents were made.Special cases.—One hundred and eighty-eight petitions for the examination of app] ications out of chronological order were received during the fiscal year. Of these 71 were granted, 108 were denied and 9 were dismissed.Receipts and expenditures.—Receipts of the office in the fiscal year were $4,852,773.30. Expenditures were $4,182,122.
N ational Bureau of Standards

At the end of the war in August 1945, the Bureau was engaged almost exclusively in war research and development projects for the Army, the Navy, National Defense Research Committee, National Advisory Committee for Aeronautics, W ar Production Board, and other war agencies. Cessation of hostilities saw the discontinuance or curtailment of many of these projects, but a large number were continued—particularly those that showed considerable peacetime promise and those that involved basic research in the sciences. As rapidly as reconversion could be affected, the usual research activities of the Bureau in the fields of physics, chemistry, and engineering were resumed. The Bureau’s direct appropriation of $3,588,000 for 1946, was supplemented by approximately $8,500,000 in transferred funds from Government agencies. The number of employees at the end of the year numbered 2,295, including temporary employees and guest workers. In  addition, 65 scientists and engineers were engaged under the Research and Industrial Fellowship plan, representing 15 national engineering societies and trade associations.With the retirement of Dr. Lyman J. Briggs on November 5, 1945, President Truman appointed Dr. E. U. Condon, since 1937 associate director of the Westinghouse Research Laboratories, director of the National Bureau of Standards. During the year, Dr. Condon also served as scientific adviser to the Special Senate Committee on Atomic Energy and was a member of the President’s Evaluation Commission at the atomic bomb tests conducted by the Army and Navy at Bikini Atoll.
As in past years, the Bureau has actively participated in technical societies and trade associations, groups vitally interested in problems cf standardization and in the application of scientific research. Typical of these technical groups are the American Society for Testing Materials and the American Standards Association.T est and inspection activities.—The test work of the Bureau during the year totals to approximately 250,000 tests, calibrations, and standard samples, valued at $1,200,000. Representative activities of this
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nature included the calibration of approximately 77,000 thermometers of various kinds, over 60,000 hours of performance and life tests on engines, the testing of 200 refrigerators, the preparation and distribution of 21,000 standard samples of chemicals, approximately 40,000 tests of some 6,000 chemical samples, calibration of about 900 water current meters, examination of 5,300,000 barrels of portland cement for various Government agencies, approximately 4,000,000 lamps purchased by the Government were inspected at lamp factories and over 3,000 were life-tested at the Bureau, almost 19,000 tests on miscellaneous materials (such as concrete and concrete aggregates, soils, paints, textiles, water, soaps, oils, and metals), and thousands of others in the fields of physics, chemistry, and engineering.Two trends in this phase of the Bureau’s work were evident during the year: the number of tests for Government agencies declined, reflecting a diminution of Federal purchases and construction; the number of tests requested by industry increased, particularly in the fields of synthetic resins, rubbers, and textiles and in the fields of electronics and electricity. New materials in the former fields and higher frequencies and new developments in the latter produced a large demand for testing and calibration. This, in turn, demands the development of new instruments and test methods and, in many cases, the determination of the physical properties and significances of such materials, matter, and phenomena. Basic research in many fields is an urgent necessity. From the point of view of the national economy, fields of considerable importance include metallurgy, high polymers, building materials and structures, thermodynamics, rubber, hydraulics, atomic energy, electronics, and radio propagation.Research and development activities.—Much of the research of the Bureau still remains classified; even some current activities remain in this restricted category; but as rapidly as possible, declassified work is being published. Reflecting, nevertheless, the resumption of normal research and gradual declassification, 145 papers were published in the Bureau’s series of publications, an increase of one-third over the previous year. An additional 79 articles appeared in external scientific and technical journals, and 33 mimeographed letter circulars were issued. Nine new mathematical tables were prepared and published, bringing the total to 75. In  addition, tables on or relating to high latitude navigation, shock wave theory, inverse confluent hypergeo- metric functions, and others were prepared for the armed services, the National Defense Research Committee, the applied mathematics panel, and the applied mathematics group.Many of the war research projects were continued in 1946. Representative of these are the development of special batteries, interior ballistics, lightning hazards to aircraft, optical range finders, precision ruling of circles for theodolites, calorimetric measurements and chemical analysis of secret materials, jet propulsion combustion studies, solid fuel combustion in high-veiocity air streams, aviation fuel research, radar homing missiles for use against moving targets, proximity fuzes, aerodynamics of bombs and rockets, oxygen equipment for high altitude aircraft, aviation fuels, the metallurgy of uranium, leak-proofing methods for concrete gasoline tanks, high
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temperature corrosion-resistant coatings for aircraft exhaust systems, and others.Noteworthy contributions to the war effort were made, contributions relatively unknown because of secrecy restrictions during the war. Two typical developments may be mentioned now: the Bureau was responsibile for the invention of the basic radio fuze and for the development and engineering of such fuzes for bombs, rockets, and mortar shells; the Bureau also developed the guided missile Bat, which was the only fully automatic guided missile used successfully in combat, and is now engaged in the development of the guided missile Kingfisher.The significance of the Bureau’s war projects extends, however, in many cases beyond_ their military utility. Thus the recently declassified work on the improvement of dry cells and batteries and the development of new types of electric batteries, has peacetime application.Another illustration is the basic research on the fuel qualities of hydrocarbon components of petroleum, undertaken to improve military aviation gasoline. Many new compounds were prepared, and the physical and engine properties of individual hydrocarbons, prepared in high purity, were determined. These are of definite value to peacetime aviation.One of the most remarkable wartime developments of the Bureau was the development and engineering of proximity fuzes. These fuzes saw extensive and brilliant service in the war. In  the last year, advances were achieved in methods, components, and basic design factors. Here again, an apparently limited military project has yielded significant advances in terms of peacetime values. Two of these advances, growing out of the research and development of proximity fuzes, are printed electric circuits and miniature components.Another wartime activity of the Bureau of great and permanent significance lies in a field that can be broadly described as radio propagation, which includes ionospheric research, propagation service and measurement, microwave measurement and research, and frequency utilization service. Ionospheric data, received from 55 ionospheric stations scattered throughout the world, are analyzed, correlated, and disseminated to the armed services, commercial users, scientists, and laboratories. Techniques have been developed for solving high- frequency radio propagation problems. Methods of predicting radio transmission conditions have been improved through special experiments, the study of world-wide observations, and the analysis of radio traffic data and radio disturbances. Regular measurements, standards, and tests were continued, and work on the establishment of standards and measurements in the higher frequency ranges progressed.Still another phase of the Bureau’s work, obviously noteworthy nationally and internationally, embraces atomic energy. The atomic project itself started at the Bureau when President Roosevelt turned to the former director for initiation of the program in 1939, and the Bureau has been active in this field ever since then. The bulk of this work still remains classified. An inevitable expansion of the Bureau’s regular activity in these fields occurred during the war, while contributions during the last year included calorimetric measurements
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of secret materials, research in isotope separation, mass spectrometer measurement of isotope ratios, studies in neutron absorption, analysis of ores of uranium and other heavy elements, research in beta and gamma ray spectra of radioactive isotopes and in alpha ray emission of such isotopes, and the development of new methods of test. In addition beta and alpha ray standards were developed in laboratory form. Related projects include the designing of a 100,000,000-volt betatron, spectrographic determinations of uranium, tests of Geiger- Muller counters and associated electronic equipment, testing of over 3,000 radium samples, preparation of safety codes for X-ray and radium protection, the construction and operation of a 1,500,000-volt X-ray tube, and metallurgic studies of uranium.Normal research and development.—Even in this period of reconversion, when many war-inspired projects were continued, a large number of peacetime investigations were under way. Of course, the distinction in research between these two types of activity is not really valid, having more to do with the source of funds than with the nature of the work. The normal work of the Bureau embraces the fields of physics, chemistry, and engineering. The heterogeneity is evident in a listing of some of the work: underground corrosion of metals, high voltage research, dental materials, thermal expansivity, automotive antifreeze compounds, lubricating greases, optical glass, porcelains and refractories, ceramic coatings for aircraft exhatist stacks, basic elements for electronic computing machines, electronic measurement of ceramic films, optical crystals, sugar research, photometry of phosphorescent materials, hydrocarbon research, extraction of alumina from clays, lateral contraction of some structural alloys, properties of sound wave fields, fundamental investigations of air flow, high polymer research, fatigue in metals, powder metallurgy, basic ionospheric research, and microwave measurements.Fundamental research on such seemingly diverse materials and products as rubber, textiles, paper, leather, and plastics is being integrated at the Bureau through the application of the methods and techniques of the new science of high polymers.The deterioration of metallic underground structures such as pipes and tanks, resulting from corrosion, has been studied for many years by the Bureau. The magnitude of the problem has not been generally appreciated, but it is estimated that such losses amount to $100,000,000 annually. Thousands of samples of various materials, with and without protective coatings, have been buried and then unearthed after different periods of exposure in varying soils. The corrosivity of soils has been estimated, and the fundamental nature of the corrosion process has been studied. A summary of this long-continued investigation was published in March 1946. Studies have also been made of the corrosion of aluminum and magnesium aircraft alloys in marine atmospheres and under exposure to sea water. A 10-year test of the corrosion of ferrous pipe materials continuously exposed to moving city water was completed, and the results are being prepared for publication.Basic research on the properties of sound-wave fields was done to secure data for acoustically satisfactory buildings. The absorption of sound by absorbent cylinders and spheres was investigated. The acoustics of several rooms and structures, including the Senate Cham
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ber, were examined. Work on the important task of measuring absolute sound levels was continued.Research in spectroscopy included a more accurate and complete description of arc and spark spectra of tantalum. Structural analysis of the spectra characteristics of chromium, molybdenum, tantalum, ytterbium, and uranium were extended. The valence electrons of uranium, determined from structural analysis of the atomic spectra, were announced. A compilation of atomic energy levels as derived from optical spectra was begun for 450 spectra of 84 elements. Approximately 40,000 determinations were made spectrographically on more than 3,000 samples, most of which were uranium.A new electrical method for drilling holes less than 0.0015 inch in diameter was developed and perfected, revolutionizing the world’s diamond die industry and bringing it for the first time to America. Two new types of machines were designed and built, one for forming the bell cone and the other for polishing the secondary cone and bearing. These have given excellent results, and several machines have been obtained by die producers. Descriptions of the methods and equipment have been disseminated to the diamond industry.An electronic tube laboratory was established during the year as part of the newly formed electronics section, and a program of basic and applied research was undertaken on electron tubes.In  the relatively new field of microwaves, the principal work consisted of the establishment of standards and methods of measurement for frequency ranges up to 24,000 megacycles per second. Research on extending the range of equipment developed for these measurements continued. The development of power, impedance, and attenuation standards proceeded to the point where plans could be made for the establishment of a calibration service for wattmeters and signal generators in the microwave radar bands. Field-intensity standards and calibration services were extended to 19 megacycles, and many commercial units for radio broadcast station surveys in accordance with FCC regulations were certified. Field-intensity standards in the frequency modulation and television bands were carried to the point where field tests could be undertaken.Work in -progress.-—The selected list of activities mentioned above is representative of the work of the Bureau. Reconversion is still under way, not only because important war projects have continued through the war but because scientific and technical developments during the last 5 years demand many new departures. Even in the field of testing and calibration, new techniques and new instruments must be devised, particularly in electricity, electronics, radio propagation, and nuclear physics. These objects have been pursued during the year and remain the subject of continued activity, for much basic research is necessary.Fields of considerable national importance include metallurgy, high polymers, building materials and structures, thermodynamics, rubber, hydraulics, atomic energy, electronics, and radio propagation. Definite plans have already been made for two of these fields: building research and electronics. A $500,000 program to aid industry in technical areas of immediate interest has been established by the Secretary of the Department.
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In  the building research program, various materials will be investigated to determine their suitability for use in building construction. Among the materials are light metals, insulating materials, paints, and roofing. The program in electronics includes the investigation of the electrical properties of the materials and components used in and with electronic equipment. Other projects include the technology of ceramic products, new alloys and their utilization, standard substances of reference, and basic properties of industrial materials.Nuclear physics, radio propagation, and rubber chemistry are three other fields of obvious and permanent importance. Provisions for continued research in these fields, long under study by the Bureau, are being made. In  nuclear physics, for example, the research program includes the development of intense neutron sources, sources of artificial radioactive isotopes, safety measures, and measurement techniques. Extension of the work of the Central Radio Propagation Laboratory, already noted, is also contemplated, particularly into the ultra high-frequency and microwave regions. Experience during the war advocates increased support of basic research in rubber chemistry. Here the important physical and chemical properties of rubber, natural and synthetic, and their significances need investigation, and test methods should be developed and improved.All of the fields noted—metallurgy, high polymers, building materials and structures, thermodynamics, rubber, hydraulics, nuclear physics, electronics, and radio propagation—are of immediate interest. All are of great importance to the national economy. National wisdom suggests that research of this nature merits vigorous and persistent support.

Office of Technical Services

In  September 1945, the Commerce Department was chosen as the agency to disseminate to American industry the mass of scientific and technological information developed in the war years, information which had to be kept secret until after VJ-dav. The Army and Navy, the W ar Production Board, the. Office of Scientific Research and Development, the National Bureau of Standards, and many other Federal agencies had sponsored research, the results of which could lead to new industries, better products, and a higher standard of living.Paradoxically, the usefulness of the information was threatened because there was so much of it. There was serious danger that, when the walls of secrecy were torn down, American industry would be unable to digest all that was offered, and much might be permanently lost in filing cabinets.In  the fall of 1945 the President created the Publication Board, of which the Secretary of Commerce was named vice chairman. Under the guidance of the Publication Board the Department of Commerce has undertaken the task of abstracting, indexing, and classifying, for industry, thousands of scientific and technical reports. By the end of the year, 250,000 copies of reports had been ordered by business and industry.During the year the Department of Commerce also became the instrument to gather for American industry the wealth of German
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technology which victory placed within our grasp. During the year more than 400 representatives of American industry went to Germany under Commerce Department sponsorship, inspecting plants and laboratories, studying machines and processes and questioning German technical personnel. Though these men traveled at the expense of the sponsoring company, each one agreed to report fully all of his findings, and these reports have been made available to all industry.The Department of Commerce, in cooperation with Military Government, also organized a program of screening 3,500,000,000 pages of German scientific and technical documents and selecting those of principal value for microfilming. Several hundred thousand pages had already been microfilmed by the end of the fiscal year, and the project was scheduled for completion by December 1947.As the Department’s scientific responsibilities increased during the immediate postwar period, it seemed desirable to assemble the functional groups into a single new office. The largest units were the Technical Industrial Intelligence branch, the overseas investigating group, transferred to the Department from the Joint Chiefs of Staff, and the Office of the Publication Board. From W ar Production Board came the Office of Production Research and Development and from the Smaller War Plants Corporation the Technical Advisory Service. Already within the Department was the staff which served the National Inventor’s Council.By June 30, 1946, these groups had been brought together under a new name: The Office of Technical Services. For the new fiscal year 1946-47, Congress approved a budget enabling this Office to fulfill the responsibilities placed on it as a result of the war and also to undertake new scientific and technical services for the business community on a continuing peacetime basis.

W eather Bureau

In  the year ended June 30, 1946, weather service was provided in larger amount and more intensive form than ever before. The removal of wartime security restrictions on weather information made it possible for the Bureau again to supply general and specialized weather information normally applicable to public needs and touching the day-to-day life of almost every citizen. Demobilization of the military forces brought added responsibilities in supporting the expansion of civil aviation as required to sustain essential air transport, at home and abroad.In general, these demands were met without increase in the total employee time available for public-service activities. The number of full time Weather Bureau stations decreased slightly, and a large amount of weather observing and reporting by military agencies was discontinued; a heavier workload was accordingly placed on the remaining weather stations.Important progress was made in applying recent scientific and technological improvements to the field of meteorology. New instruments were available for taking more complete weather observations with greater accuracy. Improved techniques were developed for
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short-range and long-range forecasting, quantitative rainfall forecasting, forecasting of stream flow, and tabulations of climatological data. The structure and mechanism of thunderstorms was the subject of a major research project, organized by the Weather Bureau with generous cooperation of the Army and Navy. Large-scale investigation of a large number of thunderstorms was pursued in Florida where thunderstorms are frequent over a long season; these investigations are pointed toward development of means by which the hazards of violent local storms may be reduced.Demobilization of the armed forces released an unprecedented number of trained meteorologists and weather observers, and active recruitment from these sources enabled the Bureau to raise the average qualifications of its operating personnel and make better progress toward meeting the ever-increasing requirements for weather services.

Secretary of Commerce.
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Office of the Secretary
OFFICE OF THE SOLICITOR

The Solicitor is the chief law officer of the Department and acts as legal adviser to the Secretary of Commerce, the Under Secretary, the Assistant Secretary, and to the chiefs of the various bureaus, offices, and divisions thereof. He acts as Secretaiy of the Department in the absence of the Secretary, Under Secretary, and Assistant Secretary. He served as chairman of the Committee of Alternates, Foreign-Trade Zones Board, as legal adviser of the National Inventors Council, and on various departmental and interdepartmental committees; he also passes on legal matters affecting the administration of the China Trade Act. By an order of April 12, 1941, the Secretary of Commerce placed the legal work of the Department under the supervision and direction of the solicitor ; previously there had been a divided responsibility between the bureaus and the solicitor. By an order of August 21, 1942, the foreign-trade zones work and employees engaged thereon were also placed under the supervision of the solicitor.In  addition to the wide range of legal questions arising in the Department of Commerce, the solicitor handles all the legislative matters of the Department, reviewing all bills submitted by congressional committees and the Bureau of the Budget, making reports on all such bills, preparing and assisting in the preparation of drafts of proposed legislation, and in connection therewith holds conferences with the heads and other representatives of the various bureaus of the Department.During the fiscal year ended June 30, 1946, there were 341 legal opinions rendered; there wTere reviewed 23 cases submitted to the Attorney General and 6 cases submitted to the Comptroller General; 125 contracts; 42 leases, revocable licenses, bonds, and cooperative agreements were examined. Legislative matters handled numbered 255, and in addition some 90 miscellaneous matters were disposed of.All regulations issued by the Department during the year were examined and approved. The office also reviewed the Federal Register work for the Department. Many other questions not requiring written opinions, involving statutes, contracts, treaties, regulations, and administrative law and procedure, were disposed of in conference with officials of the bureaus of the Department and representatives of other departments.During the year this office found itself occupied with diverse legal problems pertaining to various reorganizations affecting the Depart-
3
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ment which were incident to the termination of hostilities and the resultant conversion to a peacetime basis. Among these changes were the transfer to the Department of Commerce, by Executive order, of the functions of the Procurement Division of the Treasury Department relating to the disposal of surplus consumer goods and the subsequent retransfer of these activities from the Department of Commerce to the Reconstruction Finance Corporation, the transfer of certain functions relating to export control and allied matters from the Foreign Economic Administration, the transfer of certain functions relating to small business from the Smaller W ar Plants Corporation, the transfer of certain functions of the Civilian Production Administration relating to the entering into of research and development contracts, and the transfer of certain functions relating to de- classification of classified technical material. In  order for the Department to assimilate these increased duties and responsibilities it was necessary that there be a major reorganization of the Bureau of Foreign and Domestic Commerce and the Secretary’s office, in connection with which the solicitor was called upon for legal advice and assistance.A representative of the solicitor’s office served as a member of the Civilian Defense Property Board, which passed upon the disposition of some $28,000,000 of Civilian Defense property, and as the legal member of such Board advised the Board, by means of verbal and written opinions, as to the legal aspects of this disposition of Government property.In addition to the foregoing, the solicitor’s office was represented and participated in numerous hearings involving personnel matters, the office being represented on, among others, the Efficiency Rating Appeals Board for the Secretary’s Office, the Veterans’ Appeals Committee, the Personnel Assignment Board, and the Wage Board Efficiency Rating Board of Review for the Coast and Geodetic Survey and the Weather Bureau.This office has had considerable work this year in connection with the affairs of the Inland Waterways Corporation, particularly in the field of employee relationship. A number of problems arose with regard to the negotiation of collective bargaining agreements with the various unions representing the employees of the corporation. For the first time, this office went into the question regarding the validity of such agreements between the corporation and its employees, which agreements were prevalent in the industry. Representatives of this office met and negotiated with various Government instrumentalities in regard to numerous claims for damages that had arisen out of the operations of the corporation and rendered opinions as to its liability for such damages.
OFFICE OF PROGRAM PLANNING

The Office of Program Planning was established in the Office of the Secretary toward the end of the fiscal year 1946. This office was set up to assist the Secretary on problems of departmental policy and program to complement and work closely with the Office of Budget and Manage-



ment. The office developed in response to two basic problems which confronted the Department.First, the need for establishing and developing, on a departmental basis, a program of service to American industry and business, which would meet the new needs of the reconversion and postwar economy.Second, the need to coordinate and reorient, on the basis of the new program requirements, the activities of both the established offices of the department and the new organizations and functions which were being transferred into the department as war agencies were dismantled, and as the general governmental reorganization progressed. Into the broader context of departmental policy and relations must be fitted the operating and administrative problems of the department’s various bureaus and offices. Many questions cut across bureau lines and it is impossible for the Secretary personally to follow through all the ramifications necessary for adequate review and coordination of interbureau activities.The functions of the newly established office were defined in Departmental Order No. 31, issued March 18,1946, as follows:1. Serve in a staff capacity to the Secretary and represent the Secretary as requested on matters relating to the program and policy of 
the Department.2. With the approval of the Secretary, organize and work with interdepartmental, intradepartmental, and other committees relating to the program and policy of the Department.3. Serve as the central staff to the Secretary and as liaison with other agencies for the Department in the coordination of the activities relating to the Employment Act of 1946 affecting the several bureaus and offices of the Department.4. Prepare for the Secretary, as requested, testimony to be presented to the Congress, and cooperate with the solicitor in reviewing for the Secretary testimony and correspondence relating to legislation affecting the general policy and program of the Department.5. Make basic arrangements for the Department with universities and other educational and research organizations, and with research agencies in the Government for cooperative programs affecting the several offices and bureaus of the Department.6. Serve, as required, in a staff capacity to the Under Secretary, Assistant Secretary, and bureaus and offices on matters relating to the program and policy of the Department.7. Review and coordinate for the Department statistical forms and economic and statistical reports requiring clearance with the Bureau 
of the Budget; and8. Cooperate with the Executive Assistant to the Secretary on organization problems related to the program of the Department.Much of the initial work of the office of program planning was devoted to searching out and, in conjunction with the office of budget and management, eliminating program duplication between existing groups in the department and the new groups being brought in. At the same time increasing attention was devoted to working out with the bureau and office heads rounded programs which would supply to the business community immediate services that contributed to the longer-term objective of maintaining a stable and expanding economy.
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OFFICE OF INFORMATION

The Office of Information was established as part of the Office of the Secretary on October 11, 1945, to control, plan, and coordinate the business informational output of the Department of Commerce.I t  was organized into two main divisions: An editorial division to stimulate improvement in the content and presentation of these materials ; and an informational programs division to analyze, coordinate, and plan the informational activities of the Department.Although the activities of the office of information were limited in the beginning to the output of the Bureau of Foreign and Domestic Commerce, a basis was laid for planning and coordinating information developed throughout the Department.One of the first acts of the director of the office of information was to set up a central copy control desk to qualify for publication the material that was destined for public consumption. By the operation of this control desk a decisive step forward was taken in the direction of improving the content, form, and readability of the Department’s publications.The news section of the editorial division prepared news releases for the daily press and trade publications and furnished reporting services for such agencies as lacked their own informational staffs. These included the Weather Bureau, the Patent Office, the National Bureau of Standards, and the Bureau of Foreign and Domestic Commerce.The news section also furnished consulting services to the information officers of those agencies within the Department working to relate news of the activities of their agencies to the general departmental framework.A unique accomplishment of the office of information during the past fiscal year was the publication of the business service check list. This publication provided business for the first time with a weekly listing of all the press releases, periodicals, pamphlets, books, and other types of information produced during the preceding week by each bureau and office in the Department. Thus, by reference to this weekly check list, the businessman, editor, or student was furnished with a comprehensive guide to the Department’s output and could select those items in which he was specifically interested. I t  was soon evident that the check list, besides giving the public a convenient and simple picture of the Department’s current activities, would also result in increased use of the Department’s publications.Under the general plan to improve the editorial content and physical format of publications, the office of information effected changes in the monthly magazine, Domestic Commerce. Coverage of business subjects written in popular style was broadened, the format was reduced to pocket size, a more readable typography was selected, and illustrations were improved.The informational programs division was not in actual operation by July 1, 1946, but by that time plans had been made and a staff had been selected. This division was created to coordinate the informational projects of the Department so that overlapping and duplication of effort could be avoided in the planning stage. To achieve this
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objective, a project clearance procedure was devised which would make it possible for the office of information to know what various offices and bureaus were planning before much time and effort had been expended in the actual collection of material and preparation of manuscripts. I t  was intended also that this division would furnish a consulting service to the various offices and bureaus to aid in the programming of useful and effective informational services and special projects. In  addition, it was to be charged with the responsibility of supervising the distribution of information in the field offices.

OFFICE OF BUDGET AND MANAGEMENT

The House of Representatives Committee on Appropriations report on the State, Justice, and Commerce appropriation bill, fiscal year 1945, called upon these Departments to develop more effective budgetary and financial controls, to strengthen and staff the budgetary and financial divisions with adequate specialist personnel to pass upon the requirements of the various bureaus and divisions before presentation of estimates to the Bureau of the Budget or the Congress, and to vest the central budget organizations with sufficient authority to pass upon, and reduce or increase the estimates presented to it by the bureaus and divisions.In  compliance with the Congressional recommendation, the Office of Budget and Management was formally established on November 28, 1945. There had existed prior to this’time a division of administrative management and a division of budget and accounts whose plane of operation was inadequate to discharge the responsibilities of the character requested by the Congress. These activities were incorporated and strengthened within the structure of the Office of Budget and Management.The functions of the Office of Budget and Management are to :1. Direct the preparation of all budget estimates for the Department, review and approve all such estimates, and submit such estimates to the Bureau of the Budget and the Congress and justify them in conjunction with the several bureaus and offices.2. Provide for the allocation and control of all funds of the Department and for the allocation and control of personnel ceilings established by the Bureau of the Budget.3. Conduct surveys and investigations of the administrative and operating procedures and practices of the Department, analyze personnel and fund requirements, and make such revisions and installations as are necessary to increase the efficiency and effectiveness of the Department’s operations.4. Develop over-all organization plans, conduct continuous studies of basic functions and organizational relationships, and, in collaboration with the several bureaus and offices classify and define the basic objectives, functions, relationships, authorities, and plans of organization of the primary organization units of the Department; and5. Perform a centralized advisory fiscal service for the primary organization units of the Department, including the establishment of standards of performance and methods of procedure on fiscal matters,
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and provide accounting and auditing services for the Oflice of the Secretary and the Bureau of Foreign and Domestic Commerce.To accomplish these functions the Office of Budget and Management is organized as follows :1. Division of fiscal planning which is responsible for the performance of those functions of the office relating to department-wide budgetary administration and controls;2. Division of accounting control which is responsible for the establishment and maintenance of systems of accounting for funds and auditing expenditures; and for accounting for the funds appropriated to the Office of the Secretary, Office of Technical Services, and the Bureau of Foreign and Domestic Commerce ;3. Division of administrative coordination which is responsible for the performance of those functions of the office relating to general administrative practices throughout the Department ; and4. Management review staff which is responsible for all of the functions of the Office of Budget and Management as they relate to specific bureaus and offices of the Department.Fiscal year 1946 was primarily a year of organization and program initiation for the Office of Budget and Management. I t  was realized during the period immediately following the establishment of the office in November 1945 that it would be necessary to reorganize and strengthen the various management service organizations of the individual bureaus and offices of the Department if the recommendations of the Congress were to be effectuated. Consequently, the staff of the Office of Budget and Management has been held to the minimum number required to provide an effective coordination of the management activities and to furnish audit services and reports required by the Secretary in his administration of the Department, while the' administrative staffs of the constituent primary organization units of the Department were strengthened to furnish the individual offices and bureaus with efficient day-to-day administrative services and much of the activity formerly carried on at the departmental level was then decentralized to these bureaus and offices. In  the Civil Aeronautics Administration, the Patent Office, the Inland Waterways Corporation, the Bureau of Standards, and the Office of the Secretary, substantial reorganizations of administrative staffs were accomplished during fiscal year 1946, while smaller adjustments of staff occurred in the Census Bureau, the Weather Bureau, and the Coast and Geodetic Survey. With these adjustments, the management staffs of the Department were geared to meet their expanding work as the Department resumes its statutory role of leadership in the economic and scientific fields following the withdrawal of wartime controls and the resumption of the peacetime free enterprise economy of the country.In  carrying out its assigned functions during fiscal year 1946, the Office of Budget and Management assisted the constituent units in the preparation of the annual budget estimates for fiscal year 1947 as well as a number of supplemental estimates, performed an objective review for the Secretary of all budget estimates with attendant revision, prior to their submission to the Bureau of the Budget and
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the Congress, and collaborated with primary unit officers in justifying these estimates before the Bureau of the Budget and the appropria
tions committees.The Department of Commerce Manual of Orders was begun m November 1945, providing a vehicle for the orderly control of the internal management documents of the Department. This volume, which contains the policies, regulations, organization, and procedures for the over-all internal management of the Department’s operations, has served as the core of the system which the Office of Budget and Management has established for control of all such documents in the Department. The individual bureaus and officers have been assisted in establishing their own systems for control of their rules and regulations and for making them available to their officers and employees. Each bureau or office has either established a new system of issuance and control of such documents or has overhauled its old system as a result of the establishment of the manual of orders.Working with the constituent organization units of the Department, the Office of Budget and Management has devised and installed throughout the Department system, for the allotment and control of appropriated funds and personnel ceilings and devices for the accounting control of appropriations. These systems provide controls adequate to safeguard the Department against violations of the Anti- Deficiency Act and provisions of Federal law governing use of funds and personnel ceilings and furnish the Secretary and bureau heads with the financial information necessary to effective administration of the Department.Due to the break-up of many of the wartime agencies during fiscal year 1946, many functions and agencies were transferred to the Department of Commerce, including all or parts of the Foreign Economic Administration, the Office of Civilian Defense Property, the Smaller W ar Plants Corporation, the Office of Declassification and Technical Services, the Office of Production Research and Development, and the Technical Industrial Intelligence Service. The Office of Budget and Management played a major role in the organization planning and administrative actions necessary to bring these agencies into the Department, to liquidate them in part, and to fit remaining functions into the operations of the Department.In  addition to these accomplishments, the Office of Budget and Management has evolved administrative procedures governing actions in many fields of expenditures such as travel and communications, clarified the organizational structure of the Department through the issuance of statements of organization and lines of authority, played an important part in reorganizing the administrative services of the Office of the Secretary and integrating them with similar services of the Bureau of Foreign and Domestic Commerce with material savings in personnel and funds; and rendered substantial assistance to operating officers in the budgetary and administrative planning phases preceding the expansion of the field services of the Department provided by the Congress in the budget for fiscal year 1947.
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DIVISION OF PERSONNEL ADMINISTRATION

The past year has been largely devoted to decentralizing and streamlining the Department’s personnel program, for the purpose of increasing its effectiveness. In  addition, the end of the war brought with it the inevitable personnel problems entailed in the transition from war to peacetime activities. Reductions in force had to be conducted efficiently and justly, returning service men and women had to be reinstated as employees of the Department in full compliance with the spirit and the letter of the law, and internal reorganizations required a considerable amount of intensive work.The year also brought recognition of the fact that the proper functions of the Office of Personnel Administration should be primarily of a staff rather than an operating nature. Furthermore, the staff mission of the Office would be threefold, i. e. :1. Staff planning, including formulation and issuance of policies, regulations, and standards to govern the administration of personnel activities throughout the Department.2. Staff follow-up, including adequate inspection of all echelons for compliance with Department policies, regulations, and standards to determine the adequacy of the personnel program at all levels in the Department.3. Staff assistance, including the rendering of assistance and advice as necessary to primary organization units on operating problems.During the year the paper work of personnel administration was largely decentralized to the bureaus, with necessary procedural instructions, including provision for short cuts, such as the concise daily cover sheet for each bureau in lieu of long typed lists for the Secretary’s approval. Final authority for many types of personnel actions was delegated to the bureaus, eliminating about 80 percent of the flow of documents between them and the Office of Personnel Administration. The duplicate personnel files and service record cards maintained in the Office of Personnel Administration for all departmental employees have been eliminated and the records have been transferred to the bureaus for consolidation. Also, responsibility for leave and retirement record keeping was transferred to the Division of Accounting Control, in conformity with best administrative practice, which entails consolidation of pay roll, leave, and retirement accounts and advisory services in connection therewith in one office.The establishment of the new Division of Personnel Operations in the Office of Personnel Administration was an important accomplishment which has resulted in improved operations and at the same time made possible a saving in staff. This new line division now provides operating personnel services to all organizations reporting to the Office of the Secretary, with a material increase in the efficiency of service rendered. This and other minor organization adjustments made possible a 40-percent reduction in staff, without loss—but rather an obvious improvement—in operating effectiveness.I t  became apparent last spring that the Department’s policy of decentralizing the functions of personnel administration to the maximum practicable extent required the issuance of adequate information and instructions to the bureaus to assist them in the efficient and
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uniform administration of their increased responsibilities, particularly since a complex body of law and regulation establishes a carefully defined 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 meet his need, 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 relating to personnel administration, a chapter of personnel regulations was incorporated in the Department’s Manual of Orders. Since previously only a scattering of miscellaneous instructions on personnel administration had been issued in the Department, most of which were both antedated and inadequate, the issuance of a comprehensive handbook of personnel policies and regulations in this form obviously was one of the most urgent requirements of the Department’s personnel program. By the end of the fiscal year about half of the necessary regulations had been issued for universal application throughout the Department and superseding all previous issuances on the subjects covered. When completed, the handbook will cover all phases of personnel administration and will provide officers 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.A program for streamlining the procedures and record keeping functions involved in processing of personnel actions within the several bureau personnel offices also was inaugurated, with the active cooperation of the Bureau of the Budget. At this writing the reorganization of personnel processing procedures and record keeping has been completed in the Division, of Personnel Operations and is in process in the Civil Aeronautics Administration and the Bureau of Standards on a similar basis. The objective of this program is to simplify and speed up the procedural aspects of personnel administration in the Department by working directly in the personnel offices of the bureaus and aiding on the spot in the actual reorganization of their procedural and record keeping activities.There also have been several significant developments in the field of training over the past year, for example : ( 1 ) Concern at the war’s end about shortcomings in scientific, professional, and technical recruitment, placement, training, and professional growth in the Federal service led to organization of an interdepartmental group of training officers and personnel directors to develop a program to meet such requirements, in which the Commerce Department has played a leading roll. In addition to the committee’s basic program, real benefit also accrued to the Department from the committee’s support, and consequently very helpful assistance from several national educational associations, of the National Science Foundation bill, in which the Department had a substantial interest; (2) in the Civil Service Commission’s administrative intern competition, the Department for a second year produced more successful candidates than any other
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department—8 out of a Federal total of 29 ; and (3) the most important training development of the year was the inauguration of the Inter- Departmental Lecture Program in Electronics. Started as a training program for Commerce Department scientists, to bring them up-to- date on secret wartime developments in the electronics field and thus improve their efficiency, interest in the program became so widespread that the lectures were opened to representatives of all Federal agencies and several hundred Federal scientists from various Government agencies are currently participating. This and similar programs which are being planned for the future represent a highly important contribution to the dissemination of scientific knowledge among Federal scientists and consequently to the advancement of scientific progress in the United States—at a time when such progress has become a matter of serious national concern.Considerable advance was achieved during the year in respect to salary classification activities. A start also was made toward improvement of wage administration practices for ungraded employees. Operating relationships with the bureaus and Civil Service Commission have been much improved and good progress also has been made toward the establishment of a greater degree of equity and reasonable uniformity across bureau lines. In  addition, the average period of time required to process classification actions has been reduced appreciably. Numerous special1 classification surveys, on an organization basis, also were completed during the year in various organizations throughout the Department.The program for the coming year will primarily be a projection and extension of our activities for the year just past, including the completion of programs which have been started, the cleaning up of loose ends, 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, with concurrent improvement, also on a decentralized basis, of the more substantive phases of personnel management throughout the Department.
OFFICE OF ADMINISTRATIVE SERVICES 

D ivision of P rinting and P ublications
The Division of Printing and Publications is charged with the economical expenditure of the printing and binding appropriation of the Department. This responsibility involves the conduct of all business which the Department transacts with the Government P rin ting Office and supervision over all printing, illustrating, binding, and forms design for the Department. The Division has in charge also the distribution of publications ; the maintenance of mailing lists ; the operation of duplicating, addressing, folding, sealing, photographic, photostat, and mailing equipment ; maintenance of active files of Congressional material and the daily digest of the Congressional Record ; and the correspondence which these duties entail.
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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 1946:1
Office of the Secretary:Printing and binding, Department of Commerce, 19461----------- $841, 214. 00Office of Technical Services_________________________________  25, 851. 21Bureau of the Census:Census of Agriculture--------------------------------------------------------- 21, 437. 86Transferred and working funds_____________________________  10,947. 62Civil Aeronautics Administration:Development of landing areas--------------------------------------------- 2,282. 61Transferred and working funds-------------------------------------------  30, 797. 05Civil Aeronautics Board---------------------------------------------------------- 24, 831. 07Coast and Geodetic Survey:Transferred and working funds-------------------------------------------  2,022. 04Bureau of Foreign and Domestic Commerce:Office of International Trade----------------------------------------------  19, 073. 96Transferred and working funds------------------- :----------------------- 42,721. 33National Bureau of Standards:Itadio propagation-------a----------------------------------------------------- 106. 33Transferred and working funds_____________________________ 11, 503. 27Weather Bureau:Transferred and working funds------------------------------------------  33, 626. 27Office of Civilian Defense Property-------------------------------------------  988. 53Office of Surplus Property--------------------------------------------------------  203, 671. 86

1 P artic ipated  in by all bureaus and offices except the P a ten t Office, the Office of Technical Services, the Office of Civilian Defense Property, the Office of Surplus Property, and the Civil Aeronautics Board.
Division of Operating Facilities

During the fiscal year 1946 the purchase and supply section placed 8,153 orders involving the expenditure.of approximately $1,902,323.There were 103 contracts approximating $2,062,976 submitted for examination, by the several offices of the Department. In  addition, there were five negotiated contracts, amounting to $20,620, prepared by this division, making a total of 108 contracts examined and prepared, involving a total expenditure approximating $2,083,596.The purchase and supply section also examined 26 proposed specifications and invitations for bids, and 2 proposed awards, prepared by the Weather Bureau, and 8 leases submitted by the several bureaus of the DepartmentDuring the fiscal year 1946 there were 3,602 typewriters repaired, overhauled, or cleaned by our typewriter repair shop; the stock section issued approximately $125,000 worth of stock to the various bureaus and offices of the Department; and the following shipments were made by the receiving and shipping section:
Weight 

Pieces (pounds)
Mail shipments__________________________________  1,123 7, 580Freight shipments______________ ________________ _ 3, 808 364, 200Express shipments________________________________ 2, 017 150,245

1 Does noi include P a ten t Office.
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The property section received and disposed of 652 surveys of public property from the various bureaus and offices of the Department, covering property which was surplus, lost, or destroyed, the value of which totaled approximately $5,742,659. Of this amount, approximately $35,862 worth was transferred between bureaus and offices of the Department. The balance was transferred to the War Assets Administration.Property valued at approximately $4,690 was secured, without an exchange of funds, from forfeited property of the Treasury Department.During the fiscal year 1946 the work in the Department’s Library has been greatly increased due to the consolidation or elimination of divisions in the Bureau of Foreign and Domestic Commerce which resulted in the library acquiring a tremendous number of books, newspapers, and periodicals not previously carried in their files. In  addition to this work, the personnel of the recently created Offices of Small Business, Domestic Commerce, and Technical Services called upon the Library for a considerable amount of special service.At the close of the fiscal year 1946 the number of books and pamphlets in the library totaled 254,091; periodicals and newspapers currently received, 2,179; number of books and pamphlets cataloged, 8,503; cards filed in the main catalog, 19,319; books prepared for the shelf, 6,011; books bound, 1,008; number of volumes, pamphlets, and periodicals circulated, 55,636; books borrowed from the Library of Congress and other libraries, 1,729; books and periodicals loaned to other libraries, 1,746; telephone requests requiring research, 7,823.
Special Services Staff

Participation by the Department in projects looking toward betterment of relations with other countries during the postwar period have brought about closer cooperation with other governmental agencies, especially the Department of State, the Pan American Union, and with semiofficial and nongovernmental committees and organizations interested in improvement of international relations and promotion of commerce. Much of the time of this unit (formerly the contacts and conferences section) has been absorbed by activities having to do with international gatherings and expositions and fairs both in this and other countries. The number of international events participated in by the Department of Commerce increased the past year; numerous officials were active in preparations for and attendance at international gatherings in the fields of aviation, economics, finance, labor, shipping, trade, and science, details of which appear elsewhere in this report.As part of its regular agenda the trade association unit cooperated in preparations for, and represented the Department at, meetings of business and professional associations such as those of the American Trade Association Executives, National Association of Manufacturers, Society for the Advancement of Management, and Chamber of Commerce of the United States. The Weather Bureau, Bureau of Standards, and Coast and Geodetic Survey likewise assisted in preparations for gatherings and certain members of their personnel participated in meetings in fields of science on subjects within the scope of their respective programs.
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The Department has not yet been able to resume its activities in fairs and expositions either in this or other countries, except through presentation of very limited exhibits, motion pictures, and publications, but dissemination of data on events of interest to industry has increased with the rapid resumption of trade fairs abroad and the gradual postwar beginnings of like events in this country. In  this phase of activity it has enjoyed close collaboration with the Department of State and the Pan American Union, and utilized the facilities of the field offices 

as well as departmental publications.Some of the events during the past fiscal year falling in this cate
gory were: , , . T ,Inter-American Exposition, Bogota, Colombia, January-March
1946.Philatelic Exhibition, Cairo, February-March 1946.First International Fair, Panama, March 1946.American Book Exhibition, Copenhagen, Mav 1946.Fourth Book and Journalism Fair, Mexico City, May 1946.Lyon International Fair, Lyon, April-May 1946.Swiss Industries Fair, Basel, May 1946.Lisbon Popular Fair, Lisbon, May 1946.Second Vienna Sample Exhibition, Vienna, May 1946.Welch Industries Fair, Cardiff, May 1946.Paris Fair, Paris, May-June 1946.Valencia Fair, Valencia, May—June 1946.Bordeaux Fair, Bordeaux, June-July 1946.French Exposition of American Housing and Planning tech
niques, Paris, June 1946.The resumption of fairs in this country has been somewhat slower, perhaps, then abroad. For the coming year, however, plans aie already under way for a good many, such as:Mississippi-Alabama Fair and Dairy Show, October 1946.Inter-American Trade Exposition, Fort Worth, Tex., October 1946.National Aircraft Shows, Cleveland, Ohio, November 1946.Florida State Fair, Tampa, Fla., February 1947.Muskegon Fair, Muskegon, Mich., 1947.New England States Fair, date undetermined. _ .Traveling Trade Show prepared under auspices of Palestine 
Foundation Fund, 1947.Already the Department lias been officially advised of many forthcoming fairs, principally sample and trade exhibitions, planned by other countries in their endeavor to recover economically from the effects of the war. Among these are the British Industries Fair, the Vienna Fall Fair, the Prague Fair, the Lyon Fair, the Bolivian Agricultural Exposition, the Radio Electronic Exposition at Lima, Peru, and the Industrial and Commercial Exhibition at Panama. Many of these are annual or semiannual, just being resumed. Both Great Britain and Canada are planning special expositions, the former for 1951 and the latter in the spring of 1948. During the past 12 months Switzerland has held two exhibits hi Brazil, and the Soviet and Finland recently exchanged trade exhibitions.Future projects, particularly in the field of trade and sample fairs, and permanent marts and exhibitions, are under consideration m
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this country. Statistics on various recurring fairs in Europe, and some in specific fields in the United States have been supplied their sponsors.Dissemination of information regarding such exhibitions, marts, etc., has required considerable time. The International House at New Orleans, a permanent center for the promotion of trade to be dedicated on November 18, 1946, falls more or less in this category, although its scope will be broader, and the facilities offered more numerous, than is so of the regularly established marts like the Merchandise Mart and the Furniture Mart, in Chicago. The Pan American Center at Miami, and the Pan American Exposition, both under way for some time, a projected trade exhibition for the Foreign Trade Zone in New York, and similar projects for the promotion of trade and improved international relations all have required time. The same is true of the recently‘organized World Trade Organization, in New York, whose program embraces plans for a permanent trade fair.Although floating expositions long have been undertaken in this and other countries as a medium of promotion of international trade, few have attained success. However, since the close of the war numerous ventures in this category have been brought to the attention of the Department and these have been assisted to the extent of furnishing statistical data and background material.During the past year a number of interesting exhibits have been held in the lobby and auditorium of the Department. Having established the precedent of allowing displays by foreign countries and certain industries, permission to hold a number of the same type is sought, which indicates a series for the coming year.Research in the field of exhibitions (some 20 reports weekly) and preparation of releases to be used by field offices throughout the United States, as well as preparation of pertinent articles for Foreign Commerce Weekly, consumed considerable time. The same is true regarding data supplied, upon request, to organizations and individuals.The volume of work in the information office, an important unit of this section, continues to grow, there having been a daily average of 250 visitors and 650 telephone inquiries for the past several months. The return of the Patent Office from Richmond, Va., and the acquisition of new personnel from the Foreign Economic Administration and Smaller War Plants, has caused an appreciable increase. The information office serves all Bureaus of the Department as well as all organizations housed in this building including the Business Advisory Council, Foreign Trade Zones Board, Inland Waterways Corporation, International Boundary Commission, National Inventors Council, National Patent Planning Commission, United States Maritime Commission, War Shipping Administration, British Merchant Shipping and Petroleum Mission, British Ministry of War Transport, and the Canadian Shipping Board.Maintenance of a composite cardex file covering approximately 9,000 persons, and keeping current information as to functions of units, officials, and individuals, for ready-reference in supplying details to callers and telephone inquirers consumed considerable time.



The Office of Technical Services
Science and industry, mobilized to win the war, faced serious reconversion problems in 1945—46. Tremendous advances bad been made during the war years by military and civilian research agencies, particularly in chemistry, metallurgy, electronics, nuclear physics, and synthetics. Furthermore, with victory over the Nazi war machine, all of Germany’s scientific and technical information was open to us. _Planning and organization were needed to make these new scientific discoveries freely available. Certain wartime services to business, industry and the consumer had to be continued, though in converted form. Methods of making enemy science and technology useful to the American economy had to be developed. Only thus could wartime scientific and technical advances create new and better products for the consumer, a higher level of productivity for industry.The Office of Technical Services, during the year, assumed the task of providing the machinery for transmitting to the American people the new technological experience gained in the war period.During the year, the Office of the Publication Board was organized to release wartime technical secrets to business and industry.I t  took over the administration of the Technical Industrial Intelligence Committee,1 which was responsible for unearthing enemy science and technology.I t  provided administrative and technical services to the National Inventors Council. During the war the NIC had been responsible for transmitting to military agencies all useful inventions offered by the American people to expedite the war effort.I t  received, by transfer, the War Production Board’s Office of Production Research and Development,1 2 and made plans to continue its function of financing the development of worthwhile inventive ideas for use by American business and industry.I t  established an information division, whose primary function during the year was to publicize the work of the Office of the Publication Board, but which also handled all public relations for the OTS as a whole.Most important OTS function during the year was that performed by OPB. In  the United States, m ilitary secrecy had kept thousands of reports on new technical developments in locked files. In  Germany, other tens of thousands of discoveries awaited dissemination to American industry.

1 Renamed th e  Technical In d ustria l Intelligence Branch.2 Renamed the Production Research and Development Division.
17



THE PUBLICATION BOARD

On June 8, 1945, President Truman issued Executive Order No. 9568, establishing the Publication Board. This was a cabinet committee whose job it was to organize the release of American wartime scientific and technical data.On August 25, the President issued a second order extending the Board’s work to material obtained from enemy sources and from cooperating foreign governments.With the Director of War Mobilization and Reconversion as chairman, the Board was composed of the secretaries of Agriculture, In terior, Labor, and Commerce, and the Attorney General. Secretary Wallace, designated as vice chairman, was asked to establish a unit within the Department of Commerce to handle the Board’s staff work. J ohn C. Green was appointed executive secretary, and the staff became known as the Office of the Publication Board.No one anticipated the size of the job to be done. Members of the Board at first believed that items of information would be declassified selectively, that the Board would have to negotiate with the military services for the release of each item. So the Board established the Committee on the Release of Scientific Information (CORSI) with Patent Commissioner, Casper Ooms, as chairman, and members representing the War, Navy, State, and Justice Departments and the Office of Scientific Research and Development. CORSI made plans to form industry subcommittees through which business could request that specific items of information be released from security.The Board staff was originally set up to receive a total of perhaps3.000 or 4,000 documents. But by early 1946, declassified documents were arriving at the rate of 5,000 per month.The Office of the Publication Board had several objectives. First, declassified material should be so organized as to permit research workers, immediately or in the distant future, to find information quickly and easily. Nothing should be lost or buried in inaccessible files.Second, every bit of information received should be made available to the public.Third, to facilitate industrial reconversion, information should be made available as quickly as possible.Fourth, ways should be found to tell business what information was available.By June 30,1946, OPB had published 25 issues of its weekly Bibliography of Scientific and Industrial Reports, containing abstracts of26.000 documents. A third of a million index cards had been prepared and service given to nearly 10,000 citizens who wrote, telephoned, or called in person for information.
EXISTING FACILITIES USED

The Department of Commerce had neither funds nor facilities to house the thousands of declassified reports. OPB sought the help of three existing Federal libraries. The Army Medical Library agreed to receive all documents on medicine and pharmaceuticals. The Library of the Department of Agriculture agreed to receive all docu-
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ments concerning agriculture, forest products, chemistry, and textiles. The Library of Congress agreed to receive the remainder. These libraries keep Publication Board documents as separate collections and make photostat or microfilm copies of them for sale to the public 
through OTS. . . .OPB’s bibliographic staff is solely an operating group. Its  acquisition section searches out and receives new material. Documents come to it in every conceivable form : books, pamphlets, mimeographed reports, photostats, original manuscripts, microfilms, photographs, motion pictures, catalogs. Documents may have one or a thousand pages. Some are in English, others in German, Italian, Japanese. Some are clear and legible; others are battered; some almost indecipherable. Almost all contain valuable and irreplaceable information.Declassified documents come from the War and Navy Departments, from the Office of Scientific Research and Development, from the British Intelligence Objectives Subcommittee and from many other public agencies. From Germany comes material gathered by the Technical Industrial Intelligence Branch.Every document is turned over to a staff of 20 technical experts, trained in the preparation of terse, accurate abstracts. Among them, these abstractors can translate from 15 languages. Abstracting is followed by preparation of cross-index cards_ and the report is then available for photostat or microfilm reproduction.When a report is deposited in the proper library and the abstract published in the weekly Bibliography of Scientific and Industrial Reports, service machinery is ready for public use. The reference services section handles personal telephone and mail inquiries, locating reports, and preparing special bibliographies. The order section forwards orders for photo copies of reports to the depository libraries.Despite the bibliography’s size and its price ($10 a year), more than3,000 regular subscribers were on the rolls by June 30, and a thousand more bought single copies each week.

NEW LEGISLATION NEEDED

In  less than 6 months of full operation, the Office of the Publication Board filled orders for nearly a quarter million copies of documents, sales exceeding $100,000. Samplings showed orders almost evenly divided among large and small businesses.The chief weakness of OPB’s operations was its cumbersome and costly system of filling orders. Although 27,000 reports were on file, more than half of the orders were for 1 percent of the reports. Were it possible for OPB to print, mimeograph, or multilith these popular re- ports, copies could have been offered to businessmen at low cost and in convenient form. But, under the law, OPB would have paid the cost of printing while the proceeds would have gone into the Federal Treasury and would not have reimbursed OPB’s appropriation. A few popular reports would quickly bankrupt the organization.OPB sought authority for a revolving fund. Congress was asked to approve such a fund, which would enable OPB to recover from the sale of reports the cost of reproduction. However, the bill embodying this authorization was not passed at the last*session.
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Lacking this authority, OPB offered business a service which was frankly inadequate. Photostats are relatively expensive—$1 for each unit of 15 pages. The quality of photostatic reproductions is uneven, chiefly because of the uneven quality of the original documents. The libraries were not equipped or staffed to handle the large new volume of photostat work, so many businessmen waited 8 weeks or more for their orders to be filled. All in all, the mechanism was slow and costly, and the documents were sent out in a form that was cumbersome. Legislative remedy will be sought when Congress again convenes. Yet, while there were many justified complaints, the quarter million reports sold in 1946 had great value to business and industry, providing information useful in reconversion and in planning new and better products.
The operation has demonstrated the value to Government and to business of bringing together at one point all Federal resources of scientific and technical information. While the immediate task is to organize and disseminate information hitherto held secret or gathered in foreign countries, the bibliographic staff is experimenting with peacetime applications of the same technique. Never before has there been a means whereby the scientific and technical information available in the various Federal departments might be classified and recorded at a central point, so that any businessman, student, or scientist could readily determine what the Federal Government could contribute toward the solution of a problem. The library-bibliography technique, abstracting and card indexing, provides a means of doing this without handling or storing original documents and without duplicating established methods of distribution.

INFORMATION STAFF

The Office of the Publication Board recognized the need for additional measures to introduce to American industry the new materials, devices, and processes now being made available.It, therefore, turned for help to the business and technical press. A small information staff was organized to open up these new channels. This staff selects from the hundreds of reports received weekly those which appear to have the most immediate usefulness to some industry. A trained technical writer then takes each chosen report and prepares a press release, summarizing the report and pointing out the sections of special interest.Each story is sent only to publications interested in the subject matter. OPB’s publication list totals nearly 1,000 technical magazines, broken down into 71 trade and industry groups, and releases are sent only to those groups concerned, so that no editor is burdened with irrelevant material.OPB’s technical information service, initiated in January, had issued 266 separate stories by June 30. Manpower limited selection to 1 percent of the documents received. The staff estimated that the backlog contained an additional 2 percent of definitely newsworthy items.
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BUSINESS PAPERS SELL OPB REPORTS

Response to the releases issued, in terms of use of stories and public reaction, was encouraging. Publications such as the Wall Street Journal listed virtually every report on which a release was issued. Science Service gave the releases wide syndicated distribution. Business papers in the chemicals, electronics, metals, and other fields carried OPB material in virtually every issue. Thus the top 1 percent of OPB’s reports were publicized where businessmen were most apt to learn about them : in their own business papers.About 50 percent of the orders for reports have been for the 1 percent of reports selected for publicity.Many business papers also sought more information about the office and its operations. Publications such as Business Week, Newsweek, Time, Modern Industry, American Magazine, This Week, carried interpretive articles, explaining OPB’s services and telling businessmen how best to use them.Business paper editors, on request of the information staff, helped recruit document screeners for work in Germany.
SPECIAL SHOWS

Several exhibits and special shows were set up during early 1946, in cooperation with various branches of the W ar Department. At Fort Monroe the Transportation Board and OPB exhibited captured German transport equipment; railway cars and engines, Diesel engines, marine equipment, and the like. At Fort Bel voir the Board of Engineers assembled a variety of engines, optical devices, weapons, bridges, technical aids, and other equipment, both enemy and American. Businessmen and engineers came from all parts of the country to investigate new technological possibilities.
ADMINISTRATIVE PROBLEMS

Like any new and rapidly growing organization, the Office faced many knotty administrative problems.The Office of the Publication Board was completely new; it had to be built from the ground up.The Industrial Research and Development Division was taken over from the Civilian Production Administration. The National Inventors Council had been set up at the beginning of the defense program by the Secretary of Commerce, but had not been integrated with the Department’s regular activities.Staffing and coordination of these various units was a major problem of the new office.On September 19, 1945, only 14 employees were on the rolls. By March 31, expansion of Publication Board program and absorption of new units had increased the staff to 247.Dearth of funds seriously handicapped the office during this difficult period of growth and organization. The Publication Board unit
722079-46- ■ 4



22 REPORT o r  THE SECRETARY OF COMMERCE

originally had only $50,000, transferred from the Office of War Mobilization and Reconversion, to do the huge job of indexing, abstracting, and releasing tens of thousands of declassified documents. Small working funds were transferred to the Office with the other units. Some emergency funds were provided in deficiency appropriations, but a large part of this money was received too late. Much of it was not available until the last month in the year and for this reason could not be put to use. Out of $1,263,760 made available for the work of OTS, more than $400,000 was returned unexpended to the United States Treasury at the end of the year.
TECHNICAL INDUSTRIAL INTELLIGENCE BRANCH

Most of the documents and reports on German industry first received by the Office of the Publication Board came from an organization called the Technical Industrial Intelligence Committee.This group had been set up soon after VE-day under the Joint Chiefs of Staff. Its purpose was to send American industry experts into Germany to gather scientific and technical information for use in the war against Japan. After VJ-day, it was decided to keep the work going, primarily to seek out information useful to American peacetime industry. In  January, TIIC  became the Technical Industrial Intelligence Branch within the Department of Commerce and was put under the same management as the Office of the Publication Board.For years German scientists had commanded the respect of the world. The giant I. G. Farben cartel had unmatched chemical research facilities. In  wartime German science produced new planes, rockets, infrared devices. I t  developed synthetic materials to take the place of those no longer available from overseas.Now, all of these new developments could be made available to American industry. And while American science as a whole was far ahead of its German counterpart, in some fields Germany had progressed further. Many German chemical formulas, industrial techniques, electronic devices, and aircraft designs could be used in America. More often, a German idea could be adapted to improve an American machine or process.I t  made good sense to explore German industry from top to bottom, to look into every factory and laboratory, to appraise, and evaluate. Even records of experimental failures would be of value; they would save American industry the time and expense of repeating the same experiments.Obtaining this information was no simple task. The T IIB ’s mission was, however, aided immeasurably by the active cooperation of American industry. Companies were eager to lend expert technicians for the job. They helped TIIB  map out its program. They were able to suggest the plants and other targets where industrial secrets of most value to United States industry could be unearthed. The Government provided the organization and the means. But without the help of industry, the work could never have been accomplished.
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INVESTIGATIONS PROGRAM

TUB sent over 400 investigators into Germany during the year. Most of these men were experts from American industry. Many traveled at their company’s expense, sworn in as temporary Government employees without compensation. TU B arranged with the Army for their transportation and for their living and working quarters in Germany. In  return, investigators agreed that their findings would be fully reported in writing to T lIB , and that these reports would be made public.TUB could not afford to hire enough investigators to satisfy industry’s demands for German technical data. Industry, on the other hand, could not send its men into Germany without official authorization and supervision. The cooperative arrangement described above thus permitted the industry experts and their companies to perform an important public service. And they had much to gain for themselves as well. Even though the experts wrote full reports on all that they found in Germany, they also acquired a fund of personal background and experience which could not be embodied in the report.There was obvious danger in the arrangement. Would not many investigators, on finding a process of great value, be tempted to withhold the information, save it for their own exclusive use? Doubtless this happened in a few cases. Most investigators, however, worked with the Government in good faith. Furthermore, missions to Germany usually included men from several competitive companies. T IIB ’s vigilant staff and the equally vigilant staff of the American military government constantly reviewed reports, on the watch for significant omissions.Of the T IIB ’s 1,500 investigation reports offered to industry as a whole during the year, several were massive documents of a thousand pages or more, reporting in meticulous detail on some aspect of German industry. Others were evaluation reports, quick surveys analyzing the desirability of more detailed investigation. Supplementing these original reports were many thousands of German language research documents, picked up by investigators on the spot.
DOCUMENT PROGRAM

Investigators inspected factories, interrogated German personnel, and analyzed equipment and products. They did not have time, however, to undertake the massive task of reviewing Germany’s entire written scientific record. Army personnel and TUB staff members located and placed under control more than 2>y2 billion pages of documents from the files of Germany’s industrial plants and research laboratories. These documents had to be reviewed and the information of real value brought back to the United States.T IIB  began the work of sifting through these documents in the last half of the year. By June 30, 40 experts were at work in Germany and 96 others were preparing to go. They were aided by Army personnel and by several hundred carefully selected Germans. I t  was
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decided to leave the documents themselves in Germany. T IIB ’s task was to select from the 3y2 billion page total an expected Sy2 million pages of material valuable to United States industry. Microfilms of these documents were to be shipped to the United States.Not all the important documents were located by the end of the year. Many vital industrial and laboratory files had been hidden in abandoned mineshafts and caves, at the bottom of wells, in the attics of farm houses. Some documents were charred and water soaked. Yet in them was precious information, worth millions of dollars to American industry. There were thousands of patent applications prepared by I. G. Farben but not filed because of the war, the complete records of the German Patent Office, files from Krupp containing new research in metallurgy, thousands of pages of unpublished medical papers.By the end of the year, several hundred reels of microfilms had been sent back to the United States. These, like the investigation reports, were made available to American industry by OTS.

MATÉRIEL PROGRAM
TIIB  brought more than 300,000 pounds of German equipment and product samples over from Germany during the year. The Army and Navy has assigned approximately 200 tons of captured matériel to T IIB  for study and testing, after completion of their study of the items for military and naval intelligence purposes.This represents a third phase of T IIB ’s program, and a job of growing importance. As these hundreds of items are brought into the United States, T IIB  has made arrangements for American industry to inspect, test, and analyze them first-hand.Industry responded to this program. For example, leading optical firms are making intensive studies of German phase-contrast and electron microscopes. A 10-ton machine for making radio condensers of metal-coated paper is being set up for test and exhibit by the Western Electric Co., at Hawthorne, 111. Selenium rectifier machinery is under test by the Federal Telephone & Radio Corp., Newark, N. J. Fuels and lubricants samples have been distributed to industry groups for analysis.The National Bureau of Standards and other Government laboratories have taken over much of this testing work. Heavy German circuit breakers are undergoing operation tests at the Bonneville Dam power plant. Aviation equipment is sent to W right Field where American engineers can look it over. Among the items being tested at the National Bureau of Standards are motorcycle equipment, optical instruments, rayon, and other synthetic material samples. Reports on all of these tests and studies will be released by OTS.None of the captured matériel may be sold or used for commercial manufacturing in this country. However, exhibits, usually arranged in cooperation with various trade groups, have proved to be an excellent way of giving American industry a close look at German developments.Under a recent agreement between the Department of Commerce, the War Department, and Department of State, some 3 million pounds of matériel already collected by investigators in Germany will be brought
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into the United States as advance reparations. Further importations of German matériel for study and testing may be made under similar arrangements.3

TUB’S ORGANIZATION
At the end of the year, T IIB  was made up of 17 units each covering a segment of industry—aircraft, chemicals, electronics, textiles, etc. Each unit was headed by a man trained in that field. His job was to direct and coordinate operations and to work with industry in planning investigations. Most of T IIB ’s unit chiefs have divided their time between Washington and Germany.The T IIB  office in Germany was set up in Frankfurt, forming the industrial branch of the Army’s Field Intelligence Agency Technical. This overseas office supervises field investigations and the preparation of reports. I t  also furnishes secretarial staff and, through the military occupation authorities, provides quarters and transportation for investigators.The big job of each T IIB  unit chief has been to discover where to find the material of most use to American business. Each unit was originally set up with an interagency committee to help map out its task. Later on, consultation with industry became more informal. Talks with engineers, meetings with trade and science groups, correspondence with companies and study of earlier reports—all these provided the basis for planning new studies.A company reads in one of the T IIB  survey reports about a new German plastic or a more efficient radio tube. I t  writes to T IIB  and arranges to send over an engineer who can bring back full details and working drawings.Engineers and scientists send T IIB  their questions on problems which German technicians may have solved. I f  the answer is not found among the reports indexed in the OTS files, these questions are forwarded to Germany where overseas investigators try to seek out the answer.T IIB  often solicits questions. When T IIB  asked the automotive industry to send in questions and suggestions, replies poured in from over 500 firms and engineers. Before leaving for Germany last spring, the overseas representative of the communications and electronics unit visited over 60 firms to consult with their engineers on possible investigations.Several T IIB  units have been staffed by experts in other Government bureaus and agencies. These are the forest product and food units in the Department of Agriculture, the shipbuilding unit in the Maritime Commission, the rubber unit in Rubber Reserve Company, the textile unit in the National Bureau of Standards, the fuels and lubricants unit in the Bureau of Mines, and the safety and technical unit in the Civilian Production Administration. This interagency cooperation has been most valuable. The Bureau of Mines, to give only one example, has set up a library where all investigation reports and German microfilmed research papers on fuels and lubricants are open to the public.

3 Executive Order No. 9768 (dated Aug. 9, 1946) perm its the Secretary of Commerce to  purchase w ar m aterial and bring i t  in to  the United S tates duty free.
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MAJOR TUB FINDINGS

The findings of more than 400 scientists and engineers cannot be summarized in a few pages. The results of their investigations will be felt for many years in American science and industry.Some German processes are already in use by our manufacturers. Ideas and shortcuts suggested by German techniques have modified our production methods in many industries.Even completely negative reports have value. They show American research the blind alleys to be avoided. And they will give American industry renewed assurance of its technical stature.The most important progress made in German industry, investigators agree, was in the field of substitute materials. Some of these substitutes were needed to make up for natural resource deficiencies, others because of shortages caused by the war economy.Investigators found data worth millions of dollars in the files of the German chemical industry. Acetylene chemistry, chlorine production by the mercury cell method, dyestuffs, solvents, glass, fertilizers, plastics, and synthetic waxes were all fields of major interest to American companies. Earlier reports are continually stimulating new and more detailed studies.German electronics research pushed ahead rapidly under the pressure of Nazi war needs. TU B reports have brought United States industry many novel ideas in production of cathode tubes, photosensitive apparatus, condensers, selenium rectifiers, and even in the large-scale production of miniature vacuum tubes and other precision equipment.The “tonschreiber,” a magnetic tape recording machine, has attracted wide attention.Advances in aeronautics have been surveyed both by T IIB  and by military investigators. Reports cover high-speed planes, design development, jet engines, hydraulic systems, radiators and oil coolers, and aircraft instruments.Novel and highly efficient gaskets, Diesel engines, and motorcycles are products of the German automotive industry that have interested American engineers. On the whole, however, the German automotive manufacturers have lagged far behind the United States, both in their mass production methods and in the efficiency of their products.The German army depended very largely on fuels and lubricants made from coal. Having no sure sources of petroleum, German industry also turned to coal for a multitude of other essential hydrocarbon products. Investigators have revealed many production techniques and materials new to American industry. T IIB  research has covered aviation and motor gasoline, Diesel and fuel oil, lubricants, soaps, fats, detergents, alcohols, benzine, and dozens of other coal and petroleum products.German metallurgy, too, was largely developed under the need for finding substitutes for scarce materials. Some of these wartime expedients may prove useful to American industry. Valuable developments have been found in such fields as light alloys, cold extrusion of steel shapes, powder metallurgy, and vacuum melting of rare and



OFFICE OF TECHNICAL SERVICES 27
precious metals. Methods used for recovering aluminum and magnesium scrap from wrecked Nazi planes is now under study in Bureau of Mines laboratories. These may prove highly valuable to the small business enterprises which make up the large part of our scrap recovery industry.Synthetic mica was made in Germany, apparently with great success, on a laboratory scale. Investigators report that German techniques may soon permit commercial production of high-grade mica that will compete with the natural product.By the end of the war, most Germans were wearing synthetic fibers woven into ersatz wools, linens, and cottons. Large-scale production methods used in Germany have interested American rayon producers. Although the general technical progress of the industry proved disappointing, American firms have actively continued to help prepare TUB studies of special features of staple production, dyeing and finishing, coated fabrics, weaving and knitting processes, and textile testing methods. The discovery of several thousand new dye formulas in the files of I. G. Farben will help America’s textile industry.German machinery, on the whole, was found inferior to American equipment. Investigators concluded that since German manufacturers were supplied with highly skilled but low-paid labor, little effort was made to develop more efficient machines. Exceptions were found, however, and industry is actively exploring their possibilities for adaptation to American needs. One is a mechanical rectifier for the economical conversion of electrical current in the electrochemical industries. The manufacture of plastic styroflex for wrapping underwater cables has also attracted the attention of several American firms. Hand sewing needle manufacture, woodworking machinery, and paper-making methods have also shown promise.German public utilities made significant progress in the high- voltage transmission of direct current. A series of papers on this subject are being translated and studied by the Bonneville Power Administration. Heavy-duty circuit breakers, high-pressure pipe and other items are being analyzed in this country, while T IIB  engineers are continuing their examination of power plants, sewage disposal systems, and terminal and port facilities in Germany.One major mission visited Germany to study the Agfacolor process, a full color motion picture film which the Germans had used successfully both for feature length film and newsreels. Samples, complete technical data, and information on plant and laboratory operations will soon be available.The precision of German optical instruments has impressed our safety and technical equipment industries. Lens formulas, microscopes, and cameras have been studied. Samples are being examined in various laboratories throughout the country. Advances in X-ray apparatus, clocks and watches, mechanical and photo reproduction processes, and safety equipment have also been reported by investigation groups in Germany.Studies in other areas—food industries, building materials, shipbuilding, forest products, rubber-—have all made contributions to American technical progress.
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MUCH STILL TO BE DONE

As the year ended, reports from Germany continued to emphasize the size and importance of the job yet to be done. Dozens of new investigations were under way. Discoveries were made almost daily.Early TUB investigations into German medical and pharmaceutical progress pointed to many fields well worth further study. Synthetic drug and hormone developments were especially outstanding. Several pharmaceutical manufacturers agreed to cooperate, and investigation teams were organized by the end of the year.German vocational training techniques were also noted during the early studies in Germany. W ith the advice and approval of such groups as the National Research Council, the American Psychological Association, the United States Office of Education, and various other business, education, and labor groups, plans were made for extensive studies. These were expected to cover preemployment problems, selection for employment and training, job evaluation and organization analysis, industrial health problems, training and management control.The character of T IIB ’s work, however, was beginning to change. The staff was still actively planning studies, and any company was free to initiate new investigations. But the Washington office turned more to evaluation of information already obtained. TUB served increasingly as a source of technical information and guidance for industry. In  each unit, an index of reports was being made and, through cooperation with the information staff, more emphasis was placed on informing industry of valuable German developments contained in  the investigation reports and in the microfilmed documents.
PRODUCTION RESEARCH AND DEVELOPMENT DIVISION, AND 

NATIONAL INVENTORS COUNCIL

Unlike the Office of the Publication Board and the Technical In dustrial Intelligence Branch, the other two units of OTS were organized for specific war purposes, and with the end of the war they faced major problems of reconversion. Consequently, in both instances much of the year was spent in clearing desks, closing files, working on essential backlogs of material, and laying plans for the future.
NATIONAL INVENTORS COUNCIL

The National Inventors Council, which proved to be one of the Government’s most effective civilian aids to the war effort, was created in 1940 by the Secretary of Commerce. NIC was established to serve as a constantly open door for American inventors through which they could flock with ideas which they believed would aid in the prosecution of the war. Before its organization, there had been no direct route the citizen inventor could follow to assure himself a fair hearing on his. ideas for military or naval inventions.The need for the NIC is obvious from its record. During its nearly 6 years of existence, the staff of the council evaluated over 200,000'



suggestions, and interviewed about 14,000 inventors or their representatives.The council itself consisted of 19 outstanding inventors, scientists, and industrialists, and over 200 other technical and industrial experts served on NIC subcommittees. Paper work was handled by an operating staff which numbered 50 people at peak load. This staff studied the 214,000 ideas, eliminating those obviously of no value, and referred a total of 8,000 to the members of the council. The council members themselves further reduced this number to approximately5,000 projects, which were actually referred to the armed services for further study and possible exploitation. The NIC had no developmental function itself. I t  merely served as a channel from the citizens of America to the military and naval research staffs which needed new ideas and new weapons.But this reference service was not NIC’s only job. I t  also was made responsible for transmitting, from Army and Navy to the public, requests for inventive ideas which might solve technical problems confronting our war machine. The NIC, by disseminating these requests over the Nation, pulled in a number of ideas which helped to speed up the progress of the war.NIC also performed two more jobs: I t  served as an information bureau for inventors on general patent problems; and it was responsible for the expenditure, through the Bureau of Standards, of $150,000 for the construction of models of worth-while military inventions. This money, which was allocated from the President’s Emergency Fund, was used whenever the Army or the Navy wanted to test a model of an invention, but the inventor could not afford to finance the model himself.The NIC’s program was effective. Of this there can be no doubt. Probably a sizable fraction of 1 percent of the submitted ideas will in the end prove to have practical value—many times more than was true with a similar organization which operated during World War I. Actually, the figure may be even higher. Because of the time lag between conception of an idea and its adoption, no one can tell how many NIC projects will in the end actually be utilized.With the end of the war, of course, the number of inventions and suggestions submitted to the council decreased rapidly. Less than a quarter as many ideas were offered during the year under review than in the previous year. The reason is clear: most inventors began turning their thoughts to commercial enterprises and reconversion techniques, and the purely military aspect of NIC’S operations fell into the background.But the council’s work, though diminished in volume, was still important. Near the close of the year, the Secretaries of War and Navy joined in a request that the council continue its activities in peacetime.Within the Department of Commerce, plans were made to supplement NIC’s military activities with a peacetime program of advice and aid to inventors in the civilian field. In  June Congress approved these plans, appropriating funds which would enable the Office of Technical Services to staff and operate a limited program of this kind.
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PRODUCTION RESEARCH AND DEVELOPMENT DIVISION

On January 3, 1946, the Office of Production Research and Development was transferred from the Civilian Production Administration to the Department of Commerce, acquiring a new name in the process.During the national defense effort, when every nerve was being strained to turn out the matériel we needed, industry constantly was running up against new and unfamiliar production problems. Many times an essential contract was held up for want of a new method, a new sort of “know how,” a new type of material, a new machine.OPRD had the job of receiving suggestions for improvements in industrial processes, evaluating them, and contracting for the development of those suggestions which it believed would work.During its life, OPRD received 4,369 ideas for technical improvements and inventions. I t  contracted with government, private nonprofit, and occasionally industrial research laboratories for the development of 224 of the best projects.By the end of the current year, most of these contracts had been closed, and reports upon them had been released to the public through OPRD’s channels and through the Office of the Publication Board. In  all, over 600,000 copies of OPRD reports had been distributed by June 30, 1946.The variety of OPRD’s work is evidenced by a few of its more popular reports. A description of a “motion transformer,” a new mechanical movement to eliminate crankshafts, wrist pins, and connecting rods has been sent out to hundreds of machine manufacturers. A new préfabrication system known as “Ratio Structures” has proven of interest throughout the building industry. I t  is a novel method of constructing temporary or permanent buildings without the use of rafters or roof trusses. A report on light-weight concrete building materials has proved equally interesting to the industry, as has one on an experimental paper house which was constructed in Appleton, Wis. Other OPRD reports include one on a spectroscopic apparatus using photometric tubes ; on methods of fluoroscopy ; and on a diamond die for drawing thin wire.The unit’s research activities were discontinued on June 30, 1945. Since then its small remaining staff has spent its time closing contracts, reviewing files, checking contract specifications against performance, and editing research reports for public release. In some instances the patent rights of contractors and the Government have been clarified.While war activities were being terminated, plans were being drafted for a revised Industrial Research and Development Division, to sponsor industry-aiding research in peacetime. The proposal was submitted to the Congress as a part of the Department of Commerce appropriations request for 1946—17. Congress approved the plans in June, appropriating $1,500,000 for such research during the next fiscal year.



Bureau of the Census
INTRODUCTION

The principal changes in the work of the Bureau of the Census during the past year were brought about by the termination of hostilities and of wartime controls, the need for statistics to aid planning for reconversion, the development of a comprehensive, balanced, permanent census program geared to peacetime needs, and the beginning of preparations for postwar censuses urgently needed to furnish new statistical bench marks for Government, business, and private research.The need for statistical information did not diminish with the end of the war; the Census Bureau continued to operate at a high level of activity and productivity during the fiscal year which started in the closing weeks of the war; but the character of its activities was adjusted to meet the needs of the times. Additional information was sought, particularly on foreign trade, consumers durable goods, population shifts, veterans’ housing, the labor force, and the retail and wholesale distribution system of the country. Some of the work had been carried on by the Bureau during the war on a reimbursable basis for operating agencies. The general value and character of some of these surveys were such that the Bureau was given the means to conduct continuing surveys in these fields. Other series, dropped or taken over by other agencies during the war, were gradually resumed as security restrictions were lifted or as in the case of current manufactures reports, when production was resumed.As a result of the large amount of special work for other Government agencies, extensive requests for information to serve business needs, and the Bureau’s long experience in gathering statistical information for general use, there is emerging a stronger program for furnishing current statistics. The development of better current reports on retail and wholesale trade, industry, population movement, foreign trade, and governments are indications of the directions in which these programs are moving. In this development, the improvements of techniques developed in the past few years are being utilized fully to furnish a larger amount of information quickly and economically.The great changes which have taken place in the economy of the country during the war period have made the need for new bench mark censuses most urgent. A census of manufactures is provided for by law in 1948 to cover 1947 but censuses in other fields are not provided for specifically, under present legislation, until 1950. There have been demands that the Bureau conduct a complete census of business and a sample survey of population immediately, along with
31
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censuses of manufactures and mineral industries, but such action has, thus far, been limited by congressional appropriations.A number of steps made possible by the expansion of current programs will greatly enhance the, Bureau’s ability to proceed with special surveys as well as to take the next decennial census. Chief among these is the emergence of a new field organization designed not only to carry on the Bureau’s current program, but also to provide service to other Federal agencies in the. conduct of statistical surveys, and, most important, to form the framework around which the large temporary force needed for a complete census can be built. In  addition, new mapping facilities and developments in sampling and tabulation procedures which were used in the Bureau’s wartime operations are available to improve the Bureau’s peacetime work.
MAJOR DEVELOPMENTS OF THE YEAR 

Legislation
Based upon requests from business groups and other Government agencies for more adequate census information, the Department requested legislation during the past year which would have strengthened the legislative basis for the Bureau’s current program providing, in particular, for mandatory response under certain conditions to current inquires. The proposed legislation would also have placed both the present biennial Census of Manufactures and the decennial Census of Business on a quinquennial basis, to be taken concurrently.A bill (H. It. 4781) was introduced and extensive hearings were held by the Committee on the Census of the House of Representatives. Testimony presented at these hearings revealed widespread business support for the objectives which the bill sought to attain. Suggestions were, made to more definitely define the scope of the current reports which might be collected under the mandatory provisions and a few witnesses urged retention of the biennial Census of Manufactures. A new bill (IT. R. 5857) was introduced after the hearings, incorporating the principal provisions of the earlier bill but with modifications which incorporated substantially all of the suggestions that had been made by business witnesses. This bill was reported favorably by the committee and was debated in the House. On June 25 the bill was sent back to committee for further consideration, thus preventing its passage at this session of Congress.The need for such legislation was made apparent in the Senate report on the 1947 appropriation bill (H. R. 6056). On the basis of needs for statistical information during the critical postwar period, and on the recommendation of business and government interests, the Bureau of the Census had requested funds to take a complete Census of Manufacturers, including mineral industries, and a complete Census of Business, along with other surveys. These requests were approved by the Bureau of the Budget and the House of Representatives. Although specific legislative provision for taking these censuses this year did not exist, the authority under which the funds were requested was the general provision, 5 TJ. S. C. 604, which authorized the Secretary of Commerce to make special investigations, which was the authority used for taking complete censuses under similar circum
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stances in the past. The Senate Committee on Appropriations, in reporting out the 1947 Appropriations Act, expressed the view that the general authority given in this provision did not include major censuses of the type indicated and eliminated the funds requested for these censuses.Another provision of the 1947 appropriation measure which may have considerable eifect on the Bureau’s program is the action taken by Congress on the foreign trade statistics program. The House Committee on Appropriations limited the amount available for this work to $950,000 instead of the $1,690,000 requested and directed that the work be transferred to New York. Subsequent congressional action raised the limitation from $950,000 to $1,200,000 and made the funds available for the work to be carried on at the seat of government, thus eliminating the requirement that the work be moved to New York. An investigation of this program is being made by the Budget Bureau.Under the President’s Reorganization Plan No. 2, effective July 16, 1946, the functions of the Secretary of Commerce, the Bureau of the Census, and the Director of the Bureau of the Census, with respect to vital statistics were transferred to the Federal Security Administration. This transfer affects the compilation of statistics on births, deaths, marriages, annulments of marriage and divorces.Other legislative provisions passed during the past year included permission to transfer $300,000 to the Bureau of Standards for the construction of an electronic tabulating machine and an extension of the period during which Census of Agriculture funds would be available to June 30, 1947.

Development of Current Business Statistics

The Bureau undertook the improvement and extension of its Current Statistical Service (Retail Trade Reports for 34 States) through the formulation of a new Monthly Trade Reports Program during the past year. The new program is made possible by recent advances in sampling techniques and by the continuing field organization which is being established. All important kinds of retail trade and of service and related trades are to be included in the expanded program._ The use of the Bureau’s newly organized field service makes possible a prompt and high rate of report return, and also makes it possible to insure representativeness of returns and a rapid release of published results. As a result of these changes, it will be possible to report the dollar volume of trade, as well as changes from previous periods, with a known degree of reliability.By June 1946, estimates of changes in sales and receipts for the retail and personal service trades were being published for -the country  as a whole and for selected cities and States. During the fiscal year 1947 the sample used will be augmented to a point which will make possible the publication of dollar volume trade estimates, as well as the percentage change figures; also the reporting sample will be extended to additional areas so as to further improve accuracy of results and add to the number of communities for which separate reports can be published.
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Separate reports showing kind-of-business data are planned for about 70 cities with over 100,000 inhabitants, for a large number of other cities, and for an additional number of counties or combined county areas as well as for certain States and for the Nation as a whole.A further development during the coming year will add chain stores to the retail trade reports, arrangements having already been made to include this field which was previously canvassed by the Bureau of Foreign and Domestic Commerce.

Current Manufactures Statistics

While steps had been taken during the war to draft a blueprint of a minimum program of current industrial statistics, the principal efforts of the Census Bureau in this field were directed toward the collection and compilation of current data needed by the War agencies for the administration of production controls. The termination of the war brought an almost immediate abandonment of many of the controls exercised by the W ar Production Board, and with them of the accompanying statistical reporting requirements.The Fabricated Metal Products Plant Keport of 8,000 large metal products plants was changed from a quarterly to a monthly basis in July 1945, and after the Japanese surrender, became the principal basis for measuring reconversion progress. This survey has been discontinued with the June 1946 report. Earlier forms of this W PB- CPA report have provided a continuous body of data since 1941 on shipments and unfilled orders of some 200 classes of machinery, equipment, and other fabricated metal products, as well as data on plant employment and metal consumption. Although discontinuance of the report by the CPA leaves important gaps in the current data available on the Metal Working Trades, the Census Bureau has not found it advisable to maintain the survey after its discontinuance, primarily because of the reluctance of manufacturers to report on a form that they associated with wartime controls.With the end of the war, it became immediately necessary to initiate Census surveys in many areas of manufacturing, not only those in which wartime controls were discontinued, but also those in which production had been virtually suspended during the war period. Prominent in the latter category were many consumer durable goods items. Here, problems of pricing and price controls made necessary close cooperation with Office of Price Administration requirements. The short period allowed for getting these surveys under way prevented a satisfactory reconciliation of government and industry requirements. As a result, publication of the data has been seriously delayed, and in one or two cases the surveys have been indefinitely suspended.As the year ends, the housing program and the establishment of controls on many building materials is affecting the current manufactures statistics program. The Civilian Production Administration’s need for production forecasts and additional product detail is resulting in their sponsoring a number of surveys with the Census as collecting and compiling agent. Such surveys cover plumbing fixtures,
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and asphalt roofing and siding, and may also include concrete products, warm-air furnaces and certain other critical items.Experience during the past year in the initiation of new current surveys on a timely and accurate basis has emphasized the inadequacies of voluntary reporting. A number of important companies and many others make a practice of filing only mandatory Government reports. As a result the cost of conducting some surveys, which have been accepted as needed by a majority of producers in the industries affected, have been inordinately high and the published results seriously delayed. I f  legislation requiring mandatory response was available for this program, collection costs could be considerably reduced on many surveys and the time required to provide industry with results considerably shortened.

F oreign Trade Statistics

The partial lifting of security restrictions after the victory in Europe and the complete lifting of these restrictions after the Japanese surrender made it possible for the Bureau to issue to the public detailed reports making available the results of developments in foreign trade statistics which had occurred during the war period. These developments were rather extensive because of the basic importance of data on the international movement of goods during the period of the conflict. Continuing this program, the Bureau of the Census has developed a series of monthly reports sold on a subscription basis, which makes detailed current data available.The developments as they occurred were either suggested by or cleared through various interagency committees including the Clearing Office for Foreign Transactions and Reports, the Committee on Foreign Commerce Statistical Regulations, and the Advisory Committee on Foreign Trade Commodity Classification. All interested Government agencies are represented on these committees. These changes were the result of logical developments in the need for additional information.One of the features of the new reports was the great expansion of commodity detail in export statistics. From a listing of about 1,700 commodity groups in 1939, this detail expanded during the war period to 3,300 items. To simplify the preparation of the declarations by exporters the Bureau issued expanded and improved alphabetic and classified parts of “Statistical Classification of Domestic and Foreign Commodities Exported from the United States,” (schedule B).Wartime export statistics were not adequate when shown in total only. I t  was necessary to subdivide exports to show the various types of programs under which they were financed. Lend-lease data were shown separately since the inception of the program and are now being published in the annual editions of “Foreign Commerce and Navigation.” In  addition, separate tabulations were made of exports under export control under the UNRRA program. The need for these break-downs has continued into the postwar period.Tabulations were also inaugurated during the war period giving the shipping weight of imports and exports for each of the various methods of transportation (vessel, air, etc.) by which the goods entered
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or left the country. These tabulations are being continued because of their £>ostwar usefulness.The Bureau of the Census also took over, starting with January 1946, the preparation of data previously prepared by the United States Maritime Commission on vessel cargo entering or leaving the United States showing shipping route, foreign ports of lading and unlading, compared with country of origin or destination, commodities shipped, etc. Since these data are now prepared from the documents used in the regular import and export tabulations, there will be agreement between the import and export statistics and statistics on vessel cargoes.
Labor Force Measurement

In  July 1945, a modified procedure designed to produce a more complete count of persons in the labor force was adopted for use in the survey upon which the Monthly Beport on the Labor Force is based. There had been increasing evidence that the statistics of the 1940 Census of Population and of the Monthly Beport on the Labor Force prior to July 1945 did not result in complete identification of all persons who should have been classified as workers, that is, in the labor force. Those persons not properly classified were largely housewives and students who also had some gainful work or were looking for work.Besearch and experimentation led to the development of an improved interview technique and schedule design by means of which a more complete count was obtained. No changes were made in the basic concept of the labor force which has been used by the Bureau of the Census from 1940 to date.The labor-force statistics published since July 1945 reflect the higher level resulting from the new procedure. Statistics from the 1940 census and in the Monthly Beport on the Labor Force prior to July 1945 require revision to restore comparability with the new series, which is now being done. When it is completed, more accurate analysis of long-term trends, seasonal variations, wartime changes, and other aspects of the labor force will be possible. Preliminary results indicate that the wartime increase in the labor force was greater than had previously been measured. They also indicate a lesser seasonal variation. I t  will be possible also to make more significant comparisons of statistics on employment from this source than with figures from other sources.
Special W ork

During the past year, the facilities of the Bureau continued to be utilized by other agencies for doing special work of a statistical nature. The availability of this service enabled statistical work to be conducted efficiently without building up large temporary units elsewhere which would duplicate the Bureau’s equipment and also made available to these agencies the Bureau’s experience, skill, and specialized equipment for carrying on statistical operations.
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The range of services included conducting complete surveys as collecting and compiling agent for the other agencies, performing specialized services such as editing and coding a backlog of schedules, tabulating information collected and prepared by others, and, in some cases, consultation on plans. These services called for an allotment or transfer of over $2,000,000 from other agencies and are described in the various sections of this report.

International Statistics Program

The Bureau’s activities in the field of international statistics have become so extensive that a specialized staff is being organized to coordinate this work and perform the necessary research of foreign censuses and their methods. Within the broad field of international statistics the Census Bureau is called upon for the following types of information:1. Statistical procedures, with special reference to national censuses including methods of enumeration, compilation, and publication; the application of sampling procedures; the operation of registration and reporting systems; mapping and area identification; the training of field and office personnel; and statistical agency organization and administration.2. Foreign census and other statistical publications relating to the Bureau’s fields of activities. A joint project is being conducted by the Bureau of the Census and the Library of Congress to provide a complete and well-indexed file of international census publications. A working file of the latest statistical reports for each country is maintained by the Bureau for its current use.3. Analytical reports on foreign censuses and other statistics, with special emphasis on the field of demography. In  addition to information on methodology, the Bureau is interested in the economic and social significance of certain types of foreign reports. A most immediate interest lies in the field of demography.Briefly, the objectives of the Bureau’s international program are (a) to serve statistical agencies and other users of census statistics in the United States, and foreign statistical organizations and international agencies; (&) to provide source materials in the United States on foreign censuses and to furnish American publications to foreign governments through an exchange system; (c) to assist foreign governments with plans for their censuses and on broad problems relating to the large-scale collection and compilation of statistics; (d) to give foreign students and visiting technicians assistance in their studies of American statistical methods; and (e) with special reference to the American Nations, to participate in a program of inter-American cooperation by providing consultants to the American Nations and by arranging a specific training program for technicians from these countries who will be engaged on the 1950 Census of the American Nations. Consultants and trainees working on the American Nations program are supported by interdepartmental funds provided for this purpose in the State Department appropriation.
722079—46- -5
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Significant Organization Changes

Reflecting the new developments in the Bureau’s program and designed to prepare the Bureau for the work ahead, several important changes in organization have been made during the past year.The Special Surveys Division has been absorbed by the Population Division, thereby merging related programs. The organization of the Business Division has also been expanded to take care of the growing business program, which will include sample as well as complete surveys. The Geography Division has been reorganized to provide for the requirements of expanded sample census and complete census programs of the other divisions. A new Administrative Service Division has been formed by consolidating the routine service functions of the Budget and Finance Division and the Publications Division. The budget function of the Budget and Finance Division has been set up in a new Budget Office in order to provide increased attention for budgetary planning and control in the Bureau. The information function of the Publications Division has been set up in a new Office of the Information Assistant to the Director.Sampling units functioning under the technical guidance of Statistical Assistant to the Director have been established in the operating divisions—governments, business, industry, and population—to perform research and to develop methods and techniques for conducting sample surveys within their respective fields.
SUMMARY OF PROGRAM ACTIVITIES BY DIVISION 

A griculture
Census of Agriculture.—The compilation and publication of data obtained by the 1945 Census of Agriculture was the principal work in the field of agricultural statistics during the past year. As rapidly as the farm census schedules were received in Washington and checked, preliminary totals on the number of farms and land in farms were issued by countries and States. On November 30, 1945, preliminary totals for the number of farms and land in farms were issued for the last county and State and for the United States. After the completion of the editing processes, information for the 1945 Census of Agriculture on acreage and production of specific crops and number of livestock in each county was summarized by the use of adding machines rather than punched cards. These data were made available to the public in a series of county press releases which were available for almost all counties by the end of the year, although slightly more than 300 were yet to be released.Data other than those for crops and livestock were transferred to three punch cards for each farm or a total of 18,000,000 punch cards by June 1946. Data from the tabulation of these cards, such as land use, value of land and buildings, farm dwellings, farm population, farm labor, farm equipment, farm facilities, value of farm products sold or used by farm households, and farms classified by size, by tenure of operator, by type of farm and by total value of farm products sold or used by farm households, were made available to the users of census of agriculture statistics in a second series of county press releases. By the
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end of the year, releases had been issued for 200 counties and releases for 500 additional counties were ready for release. However, to make available National totals for many items contained in the second series of releases, estimates for regions and the United States were prepared on the basis of tabulations for a sample of 223 counties selected to be representative of the country as a whole. These estimates were ready for publication at the end of the fiscal year.The final printed reports for the 1945 Census of Agriculture are planned on a somewhat different basis than in the past. The report to be published for each State (in a few cases information for neighboring States will be combined in one report) will contain all the data for a State. In  the past, two or three series of reports were issued for each State. These State reports will contain the data in advance releases, revised where necessary, together with special tabulations and historical comparisons. In  addition to State reports, a general report for the United States is being prepared to summarize 1945 Census of Agriculture information on a subject matter basis.In  order to obtain more information than in prior censuses about the Nation’s farms and their people, 70 additional questions were asked in the 1945 Census of Agriculture for a sample of about 6 percent of the farms. Information on this sample consists largely o f more detailed data on items contained in the State reports.Cotton ginnings and 'production.—Twelve reports on the number of bales of cotton ginned for the 1945 crop prior to specified dates were prepared and issued. The annual bulletins on Cotton Production and on Cotton Production and Distribution were prepared and sent for printing. At the request of the United States Department of Agriculture and other interested agencies, the survey of the machinery and equipment in the Nation’s 12,000 cotton gins was made in March. The results of this survey were tabulated and partially prepared for pub
lication during the past year.

Business
During the past year, the Bureau continued to conduct the established series of monthly, quarterly, and annual reports relating to retail and wholesale businesses and to the flow of certain commodities through the distribution system and, at the same time, significant steps were taken to expand and improve this service. _The reporting service for the past several years has provided information for current figures on trends in retail trade for 34 States and for selected cities in these States, based on a total of about 25,000 reports received per month. However, during the war, field promotion and other techniques for keeping the survey on a more reliable basis were not always possible. W ith the coming of peace, the need tor extending these surveys and putting them on a sounder basis, making possible the publication of estimates of known and controlled reliability, became apparent. Recent advancements in sampling methods, together with the development of the improved field work of the Bureau, made improvement possible. Essential steps to bring about the expansion of the program are now being taken.The reporting panel will include about 175,000 firms in all important retail and service and related businesses, and in chain as well
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as independent establishments. Separate reports containing statistics will be published for the country as a whole, for 70 cities with 100,000 inhabitants or more, for more than 100 other cities, and for certain county areas and States! Current national kind of business estimates of dollar volume also will be provided for the first time. In  places where there is a limited representation of business firms, the published results will be limited to kind-of-business combinations, or, in some cases to the combined retail and service trades. Separate statistics for business and repair services, for hotels and places of amusement, and for other service businesses also will be added to the kinds of business covered during the fiscal year 1946.Work carried on during the year included the development of a list of large establishments to be used in selecting the panel of reporting firms along with a field listing and selection of a sample of smaller firms in a number of representative areas throughout the country. The new program will also utilize the field staff to interview all selected firms and to follow up on late reports instead of relying completely on mail returns as in the past.A directory of large wholesale, retail, and service trade firms, totaling about 400,000 in number, was developed from records of the Social Security Board and Bureau of Internal Revenue. The directory has been the initial source of information for the inclusion of the larger firms in the Monthly Trade Reports sample. As the small firms to be included in the sample are selected in the field, they will be added to the directory, bringing the number up to about 500,000.The annual survey of some 70,000 retail establishments in 45 kinds of business provided sales, inventories, and stock turn-over statistics for the Nation, for major regions, and for selected States and cities.In  the wholesale field, wholesalers’ receipts, inventories, and credits were published monthly for 36 kinds of trade. Published results were based on a sample of 3,000 reporting firms. During 1947 the number of kinds of business included and the number of reports to be obtained will be expanded.Other current reports during the year included: (1) The monthly report of canned fruits and vegetables—production and wholesale distribution, based on reports from substantially all processors and from a sample of about 2,500 distributors; (2) the quarterly lumber reports of stocks and receipts of distributors and dealers yards, based on a sample of about 3,000 yards; (3) the monthly green coffee inventories and roastings report based on substantially complete reports of 1,200 importers, green coffee jobbers, and roasters, as required by War Food Order 146; (4) the monthly report of confectionery and competitive chocolate products based on reports of some 300 manufacturers and manufacturer-retailers; and (5) the monthly public merchandise warehousing report of occupancy based on reports from more than 600 firms.

Foreign Trade

Much work was done during the year on the matter of adjusting foreign trade reports to postwar needs. The commodity detail in the statistical classification of domestic and foreign commodities
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exported from the United States (schedule B) was not revised in 1946 except for a few details, since an extensive review was contemplated to take effect January 1, 1947. _ The work on the 1947 revision was started during the past year, with a view toward reducing the number of individual items shown. In  addition, it was planned to show the League of Nations minimum list numbers in the printed volume and to increase the convertibility of the data to the standard commodity classification system. This will facilitate the coordination of foreign trade statistics with commodity data from other Federal Government reports and the reports of other countries.Other classifications developed during the year to provide for the new types of detail needed in the transportation statistics and in the statistics compiled for the Maritime Commission. These include a new classification of domestic United States ports of entry showing 120 new ports of lading and unlading, new classifications of commodities in shipping commodity groups.In  addition, a number of special reports were issued to meet specific needs of other Government agencies, including a considerable number of tables for Foreign Economic Administration, for the State Department, for the Office of International Trade, and for the Department of Agriculture.Principally due to pent-up effective demand for American products, the volume of United States commercial export trade increased sharply during the year, with a resulting increase in the number of documents involved in foreign-trade statistics tabulation increased considerably by the end of the year. The rate at which these documents were com: ing into the Bureau was at a rate of about 7.6 million documents a year, approximately 50 percent higher than during fiscal year 1945. This called for handling items at about the rate of 10.6 million per year.

Governments
Regular program of fmancial and other re-porting.—-The annual finance reports include: One bulletin for each of the 48 individual State governments, a summary volume for all States, one bulletin for each of the 37 cities with populations over 250,000, a summary volume for all 397 cities with populations over 25,000, and reports on State tax collections, public debt (for all levels of government), and county finances. A few analytical reports on State expenditure, State surpluses, State debt, city capital outlay, and city debt were published. At the close of the fiscal year, a report on city property taxes was being prepared. Reports were also made in the fields of elections and local governmental organization.Budget Bureau Advisory Gommittee.—A report of the Budget Bureau’s Advisory Committee on State and Local Government Data, restricted to the existing and proposed work of the Census Bureau in this field, was issued during the past year. This committee had been established the year before at the request of the Bureau of the Census and was composed of representatives of all Federal agencies interested in data on State and local governments. The report of this committee recommended the continuation of all the State and local government work now being conducted in the Bureau and urged, specifically and in some detail, a substantial expansion along several lines.
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Among the improvements proposed for early adoption are: (1) Coverage of public-school employment and pay rolls, (2)_ quarterly public-employment data for State areas, (3) inauguration of an annual survey of all revenue of all local governments, (4) greater detail on capital outlay (to show expenditure for new construction separately) and on State aid to local governments, (5) some expansion in the fields of governmental organization and elections, and (6) further improvement in sampling methods.Public school employment.—Since 1940 the Bureau of the Census has conducted a quarterly mail survey of State and local government nonschool public employment. Starting in January 1946, with funds provided in a supplemental appropriation, a new quarterly survey of public school employees and pay rolls was developed in close cooperation with the United States Office of Education and other interested Federal agencies. The results of the new survey are included in the Government employment quarterly reports making available information on total State and local government employment. The new information will be used by the Bureau of Labor Statistics in estimating nonagricultural employment, by the Office of Business Economics in estimating national income, and by many other public and private agencies.Mail questionnaires are sent to 10.000 school officials each quarter, selected in accordance with scientific sampling principles and representing all levels of public education in all sections of the country. The units selected represent less than one-tenth of the school administrative units in existence, but it is estimated that they account for three-fourths of total public school employment in the United States. This technique will provide estimates of total public school employment with a high degree of accuracy at only a fraction of the cost of complete canvassing of all school administrative units.The municipal reference service.—The municipal reference service, with its steadily expanding collection of over 53,000 documents and related publications, has furnished Federal agencies, State, city, and county officials, research groups, and other interested persons information on the many aspects of State and local government activities and their interrelations with Federal operations. An enlarged program has necessitated the collection of current sources on governmental organization, employment, and elections and more analysis of all publications.To aid researchers in the field of public administration, two series of analytical bibliographies, entitled State Documents and City Documents, have been initiated. The first of the city series, City Periodic Financial Reports, was released in January 1946. At the close of the fiscal year a comprehensive list of city government documents was being prepared.Among other services, the municipal reference service is participating in a study of building codes by the Office of Domestic Commerce.
Industry

Considerable progress was made during the year in formulating the scope and content of the Bureau’s program in the manufacturing fields. The principal efforts in this subject during the past year
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involved taking over certain War agency surveys which were being discontinued by them, and initiating new surveys of commodities for which production had been virtually suspended during the war. The end of the war and the rapid abandonment of many wartime controls required that this work be accomplished in a very short period of time. By June 30,1946,84 manufactures surveys had been established in the Bureau’s continuing current program. In  addition, 11 surveys were being conducted monthly for the Office of Price Administration. Monthly census surveys, made mandatory by OPA orders, were initiated for such consumer durable goods as refrigerators, radios, laundry equipment, small electric appliances, vacuum cleaners, sewing machines, and clocks and watches. Also, four one-time surveys were undertaken, one on the production of flour destined for domestic consumption, one on the production and value of shipments of shoes by type of construction, and comprehensive surveys on the printing and 
publishing industries.Of the 84 surveys in the division’s continuing program, 58 are monthly, 17 are quarterly and 9 are annual. The surveys are distributed by commodity fields as follows:

Processed foods----------------------------------------------------------------------  2Textile mill products-------------------------------------------------------  11Apparel-------------------------   8Shoes and gloves--------------------------- ------------------------------------------  2Lumber, furniture, and wooden containers----------------------------------- 4Pulp, paper and printing----------------------------------------------------------- 3Chemicals, fats and oils, plasties, and paints--------------------------------  16Nonmetallic minerals products-------------------------------------------------  7Primary ferrous metals------------------------------------------------------------  6Primary nonferrous metals------------------------------------------------------  3Intermediate metal products----------------------------------------------------- 12Machinery and equipment-------------------------------------------------------  6Transportation equipment-------------------------------------------------------  3Miscellaneous products------------------------------------------------------------  1
In  addition, some work was done on 1 quarterly and 10 monthly surveys which subsequently were suspended. The discontinuance or suspension of surveys was usually due to the unwillingness of one or two large producers to report voluntarily. The survey on whitebase antifriction bearing material, which the Bureau has conducted since 1925, was discontinued when a canvass of manufacturers and other users of the data failed to show sufficient needs for continuing a monthly survey.In  most parts of this program considerable progress has been made in establishing current surveys on a timely basis. This has been especially true in the chemicals, pulp and paper, nonmetallic minerals products, primary metals, and intermediate metal products fields. Production controls are still in effect in basic textile products, but no particular difficulty is anticipated in the continuance of the simplified census program. Surveys in the apparel field have been difficult to establish, principally because of apathy on the part of many manufacturers. An integrated system of statistics showing the production of raw materials, the various stages of processing and manufacturing, and the output of final end-product is desired by many groups in the textile and apparel fields.
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Many of the wartime statistical records of the W ar Production Board in the commodity areas covered in the Bureau’s continuing current program will be deposited with the Census Bureau. The records and tabulations will be reviewed and releases in the “Facts for Industry” series prepared covering much of the wartime data. These releases will be made for the commodities in which there is considerable public interest and where they will help bridge the gap which exists between the 1939 census of manufactures and the data available from the Bureau’s current program.Along with planning an integrated program of current statistics, some work on the development and clearance of reporting schedules for the next census of manufactures was started. An intensive analysis of the 1939 results to determine the effectiveness of the questions asked, the processing and field procedures used, and the presentation practices followed is also under way. The magnitude of the census of manufactures, the number of industries covered, and the widespread dependence on the results make adequate prior clearance with both the suppliers and users of the data imperative. This development work and analysis will contribute to the quality and timeliness of the next Census.

P opulation
Monthly report on the labor force.—The monthly report on the labor force is a survey of a cross-section of the population conducted in 68 sample areas throughout the Nation. Approximately 25,000 households are interviewed about the middle of each month to obtain data on employment and unemployment for the week containing the 8th of the month. The results are published within 3 weeks after the completion of enumeration.By means of the survey, national estimates of the labor market activity of the population are made available on a current basis. The number of men and women employed, unemployed, or not in the labor force is estimated each month, along with data on the characteristics of the civilian population as a whole and special groups within the population such as veterans.Population estimates.—The Bureau continued its preparation of intercensal and postcensal estimates of population. Estimates were published for the United States by months, up to July 1945, for the United States by age, sex, and color for 1944 and 1945, and for States from 1910 to 1945. In  addition, numerous special estimates of this character were supplied on request to many different agencies.In cooperation with the Scripps Foundation for Research in Population Problems, estimates of the future population of the United States up to 1975 are being prepared. The estimates are made under various sets of assumptions, by age, sex, and color-nativity, taking into account recent information. They will be published in a report to replace a 1943 report of the National Resources Planning Board, which is now out of print.Estimates of the number of families up to 1960 have also been made available.Supplements to the Monthly Report on the Labor Force.—By asking a few supplementary questions for those households interviewed
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for the Monthly Report on the Labor Force, additional information 
is obtained in a'relatively convenient manner.In October 1945 information on school attendance of persons age 5 through 24 years was obtained at the request of the Office of Education in this manner. National estimates were prepared on the number of persons in the various age groups enrolled in school, and on the distribution of the school population by type of school. Changes since 1940 in the level of education of the school age population are also revealed. The supplementary items, in conjunction with those from the regular schedule, show the extent to which the labor force was composed of young persons in school.In  November 1945, the schedule included a number of questions on housing equipment and facilities, which served to determine changes in home equipment since 1940, to show the proportion of units having standard facilities, and to indicate the potential current market for home equipment. This information was obtained at the request of 
the National Housing Agency.Special tabulations of characteristics of housing and status of veterans’ households, of housing characteristics for war industry areas, and of statistics to be used in the interpretation of increased rentals were made available from this survey to the National Housing Agency, Office of Price Administration, Bureau of the Budget, and Bureau of 
Labor Statistics.In January 1946, supplementary questions were asked of all persons who did any farm work for cash wages during the calendar year 1945. Information was obtained on the number of calendar weeks worked, the total cash wages earned, the value of perquisites received, and the number of different farms on which the person worked.The information obtained at the request of the Bureau of Agricultural Economics was used to supplement and interpret the data on wages and employment of hired farm workers obtained from farm operators by that agency in their enumerative farm wage survey.In February 1946 information was obtained for all persons in the sample households on intercounty and interstate migration from April 1940 to VJ-day. At the same time detailed data on family composition were made available. Reports summarizing the information are 
being prepared.Sample census of population.—Special supplementary funds were appropriated for preparatory work for taking a sample census of population in 1947. A sample was designed, about 800,000 maps and necessary enumeration plans were completed, and schedules were prepared for printing. Instructions for the field enumeration, training materials, illustrative examples including sample maps, interviews, and schedules, field administrative procedures, and field editing instructions were prepared in final draft form.In April 1946 a pretest for this census was conducted in Wilmington, N. C. From the reports of observers, inspections of the schedules, and special tabulations, recommendations for future surveys were made. These recommendations concerned schedule design and content, auxiliary forms, written instructions to enumerators, training program, and field supervision and editing. Statistics from the census are being supplied to the city of Wilmington, which cooperated in this survey.
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Institutional statistics.—The three annual reports, “Patients in Mental Institutions, 1943,” “Prisoners in State and Federal Prisons and Reformatories, 1943,” and “Judicial Criminal Statistics, 1943,” were published during the past year. Similar reports for 1944 are being prepared.Negro statistics.—Two surveys, one on Negro newspapers and periodicals and one on convention dates of Negro organizations were conducted during the past year. In  addition, a report on natality and mortality of the nonwhite population is being prepared.
V ital Statistics

The regular work of processing, analyzing, and publishing the essential national statistics of births, deaths, and stillbirths was carried on. during the year. In  addition, special statistics of motor-vehicle accidental deaths, the 10-percent mortality analysis, and the various current reports were compiled and published. This work involved the handling of almost 5 million transcripts and other documents.The feasibility of utilizing microfilm equipment for the collection of birth and death statistics which would supplant the hand transcript method was investigated. Data collection by microfilm was instituted in 12 States during the past year.Revision of International List of Causes of Death, and Study of Joint Causes of Death.—As a step in the revision of the International List of Causes of Death by the International Conference in 1948, the United States Subcommittee on Joint Causes of Death undertook to prepare a combined statistical code for the classification of morbidity and mortality statistics. This list represents the national viewpoints of Canada, England, and Wales, and the United States, and was published as the Proposed Statistical Classification of Diseases, Injuries, and Causes of Death.A preliminary study was made of the problems involved in the selection of the statistical cause of death to be tabulated when two or more causes are certified. In  this study 10,000 medical certifications were coded in various ways and the results compared. I t  is expected that this study will form the basis for the adoption of a revised method of selecting the primary cause of death.State Consulting Service.—The activities of the consulting service were expanded and included consultation work of various kinds solicited by the State Bureaus of Vital Statistics. Among these were a survey of State offices, planning of office procedures, services in planning of machine tabulation work, training of cause-of-death coders, a study of registration among Indians, aid rendered in the development of a birth registration system whereby parents, rather than physicians, register their children, and aid in developing manuals for the use of local registrars. Also, studies were conducted on fact-of- death reporting and record linkage, the possibilities of developing marriage and divorce registration areas, the uses of census tract and other small area statistics, and the possibilities of courses in training and orientation of registrars. Projects were initiated for improvement of certain phases of vital statistics, such as the development of a universal birth query form, studies of accuracy and completeness of registration, and the planning of registration promotion.



BUREAU OF TH E CENSUS 47
International vital statistics cooperation.—Tinder the program for cooperation with the American Republics, projects for the development and improvement of vital statistics were continued m Paraguay and the Dominican Republic during the past year, and two new projects were instituted in Colombia and Brazil, which will continue into 1947. A number of training grants were awarded to technicians from Latin American countries for the study of vital statistics in the United States, and several trainees completed their training and returned to

their countries. _ . . _Council on Vital Records and Vital Statistics. 4 he Council on Vital Records and Vital Statistics held two meetings during the year. This year has also seen an integration of the Bureau’s consulting activities around the Council’s Plan for the Coordination of Vital Records and Vital Statistics in the United States. Several phases of this plan have been developed and placed in operation in a number of States. These are resulting in better records in the States and improvements in the national vital statistics. .Marriage and divorce.—During the year, operation of a limited program of marriage and divorce statistics resulted in the placing of marriage statistics for the United States by State on a current basis, and in the development of estimated annual totals for divorce, 1941 to 1945, not previously available. The first of a series of quarterly reports which provides monthly totals of marriage licenses issued in the United States by State was prepared. At the same time, the regular monthly report which shows marriage licenses issued in the 91 major cities was continued. A special report was completed which provides marriage and divorce totals for the United States by State, 
1937 to 1945.

Special Surveys and Services
The Bureau continued to render a considerable amount of statistical service, primarily to other Federal agencies. A number of the principal special surveys and services are listed below.The Bureau conducted 85 special censuses of population, of which 64 covered places in California. Of particular interest were the special censuses of the cities of Los Angeles and San Francisco. These special censuses were taken at the official request and at the expense of the area desiring the census. The results of the special censuses were used as the basis for the allocation of State funds by some of the States, for the distribution of rationed goods and priority materials by Federal agencies, and in some cases, for new bond issues, revision of tax rates, and for other purposes.The Wartime Food Diary Survey terminated in September 1945, was conducted for the Office of Price Administration from January 1943 on. A selected sample of 2,000 households kept daily records of all food purchases on food diary sheets, which were collected by enumerators and mailed to the Bureau twice a month. The results were tabulated and furnished to the Office of Price Administration within 2 days after the receipt of reports from the field offices. This provided the Office of Price Administration with the most recent information on the level and volume of food purchases by housewives. The speed of reporting enabled the Office of Price Administration
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to use this information in formulating their rationing policy for the following month.

The series of occupancy-vacancy surveys, made at the request of the National Housing Agency, was continued throughout the early part of the fiscal year 1946. During the first half of the fiscal year, 49 surveys of this type were conducted. These surveys were based on samples of about 5,000 dwelling units in each of the localities. Limited housing data were obtained for the occupied units and detailed information for each of the vacant sample units. The results were summarized in a two-page report which was distributed to the National Housing Agency and other interested agencies.. This series of surveys was replaced by the current veteran’s hous- mg surveys, also requested by the National Housing Agency to furnish information on housing for the United States and for 40 localities. Data for the United States were obtained in conjunction with the June monthly report on the labor force and the figures for the individual localities were collected by means of local surveys cLuring March, April, and June. The surveys consist of the collection of data by a household enumeration from a sample of approximately 4,000 households and 1,000 veterans in each of the localities. The national survey consisted of data from approximately 23,000 occupied households and 5,500 veterans. Particular emphasis is being placed on the veteran’s present living arrangements and on the intentions the veterans have with regard to their future living arrangements. I t  is expected to have results available on the national survey by the middle of August. Reports for 11 of the local surveys were released m June and July and the results from the remaining 29 surveys will be available early in August.A survey was made to provide information on the adequacy of radio service in the outlying parts of the country remote from large metropolitan centers. This survey was made for the Federal Communications Commission the latter part of the fiscal year 1945. Reports of the results of the survey were prepared and delivered to the Federal Communications Commission in time for the Clear Channel Broadcasting hearing on April 15, 1946. Information collected to determine the adequacy of radio reception included: The number and class (clear channel, regional or local) of stations heard during the day and at n igh t; the stations listened to most during the day and at night, and those listened to most for farm programs; types of trouble encountered in hearing stations; whether there was any time day or night, summer or winter, when it was impossible to get any station at all and the time when radios were turned on in the morning and off at night.
A consideiable part of the staff of the industry division was engaged in the collection and compilation of industrial statistics needed by the War Production Board and other war agencies for administration of pioduction controls. In  addition to the commodity surveys m the metal and metal products fields, and in apparel, basic textiles, and nonmetallic mineral products, the Bureau continued its service work to the War Production Board in the tabulation and classification of war supply contracts and wartime industrial facilities until November 1945.
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At the request of the smaller War Plants Corporation, the Bureau conducted a survey for the first quarter of 1945 covering the activities of all metal products plants. This represented an expansion of the fabricated metal products survey conducted for the W ar Production Board from the 8,000 large plants to include all of the 35,000 metal products manufacturing plants. The information collected for the smaller plants was desired primarily to assist small business in meeting the problems of reconversion.The classified industrial directory of the Bureau continued to service the needs of war and other agencies in the mailing of regulations and limitation orders to manufacturing establishments, and for special listings of manufacturers needed by the war agencies in the performance of their various functions. During the entire war period, this section mailed 20,000,000 reporting forms for surveys in which the Census Bureau was collecting and compiling agent for the War Production Board, 22,000,000 controlled materials plan regulations and priority regulations, and 18,000,000 general conservation and limitation orders. In  addition 2,000,000 documents of various types were mailed for other Government agencies.Continuing a special project for the Surgeon General’s Office of the War Department, which was initiated in July 1943, to code reports of sick and wounded hospital cases, 670,036 reports were processed during fiscal 1946. This brought the total of such reports to approximately 10,000,000.Other special work included the gathering of information through supplementary questions on the labor force schedule and machine tabulation service.

Statistical A bstract
The expansion of the Statistical Abstract program through supplementation of the annual volume with other general publications received further impetus during the past year through the interest of the Social Science Research Council in the development of an historical supplement. This supplement, first suggested as a source book of economic statistics, was recommended to the Secretary of Commerce by the Problems and Policy Committee of the Social Science Research Council and later resulted in the creation of a special committee to aid the Bureau in planning and preparing this volume.Another supplement showing approximately 90 items of data for each county has been prepared and will be printed shortly. Work on the revaluation of material in the annual volume has continued.Recommendations have been made to increase the number of copies of the annual volume printed for sale, since the sales edition is almost always exhausted in about 6 months after publication.

INTRA-BUREAU SERVICES AND ADMINISTRATION

Field
During the past year, the Bureau began to put into effect its plan to create a well-staffed field organization to conduct continuing field work and in addition to serve as a permanent nucleus for conducting the major censuses for which the Bureau is responsible.



50 REPORT OP THE SECRETARY OP COMMERCE

The newly reorganized field organization has during the past year carried a heavy and varied workload, including the Monthly Report on the Labor Force, the Monthly Retail and Service Trades Report, and numerous special population censuses, housing surveys, surveys of particular industries, and special inquiries into local government employment. In  conducting this work, this organization, through a professional liaison staff, has maintained close working relationship with subject specialists, bringing to them the experience and viewpoint of those actually collecting data and assisting the subject specialists in developing techniques and procedures which will encourage field work of the highest quality. A program of detailed analysis of the time requirements and costs of field operations has been started, as has the development of a liaison staff which will serve as a link between the Washington office and the various field offices.In  the field itself, a number of organizational changes have been made which are improving the Bureau’s current survey work, as well as laying a stronger foundation on which to build the field staff for the basic censuses. These changes include the division of the country into nine groups of States, or areas, each under the over-all direction of an area supervisor. Within these areas, the number of district offices, from which the actual field work is conducted, is being gradually increased from 68 to 118. This increase in coverage should result in great improvements in the Bureau’s current estimates of retail and service trade, and of employment, unemployment, and other labor force characteristics.Another method of improving the quality and efficiency of the Bureau’s field work is the establishment of full-time enumerators’ positions. More than 150 such positions have been established in cities where the combined work load in the field makes the employment of full-time enumerators practical and economical. These full-time enumerators greatly strengthen the Bureau’s present field staff and are the potential crew leaders and supervisory assistants of large-scale census operations.
Sampling

Effective utilization of sampling techniques in the surveys conducted by the Bureau has resulted in the production of statistics of greater reliability at much smaller costs and on quicker time schedules than would have been possible otherwise. The improvement of this technique received great impetus during the period of urgent national problems and its advantages have made it widely accepted throughout the Government and the business world. The investigation of the fundamental aspects of sample design and the coordination of sample surveys in various subject fields by a central staff has made the Bureau’s use of these techniques more efficient.Among the more important sampling plans developed during the year were plans for a Nation-wide survey of population and housing and the extension of the labor force statistics program, and the plan for current business surveys.In cooperation with the Bureau of Agricultural Economics and the Iowa State College, a project was carried on in Ames, Iowa, for the purpose of preparing maps and selecting samples that would be used in a variety of sample surveys.
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Other projects which used sampling techniques were the extensi i

of the agriculture sample so that it might be used A A 'A Aquiries, the planning of tabulations m connection with the 1945 Censi of Agriculture, analysis of data collected from a survey of sawmill production, designing the sample for and making analysis of surveys of employment and finances of State and local governments, designing and analyzing a sample for the FCC radio survey, aid m designi g the sample for a monthly survey of employment m Puerto Bico, and advising representatives of other Federal agencies, foreign go ments, private research organizations, and business firms on sampling
problems.

Geography

During the past year a program for improving the basic mapping facilities of the Bureau was inaugurated m order that the «losf^rccent 
m a p  material obtainable would be available for use m the yari current surveys conducted by the Bureau of the Census. _ During the war few new surveys were made but new maps are now being compi e for many localities. I t  is essential that these new maps be obtained as rapidly as they are produced since current sample surveys as we as censuses depend upon adequate maps, and many of the maps now available are obsolete and do not reflect the large new building programs undertaken since 1940 or the recent shifts m population occasioned by the war. Correct and detailed current maps are a prerequisite for accurate field coverage and enumeration and under the basic mapping program these new maps are being received, checked, and processed so that they can be put to immediate use.The Bureau of the Census now has on file a complete set of the detailed Sanborn atlases for all places in the United States for which such maps have been prepared and, through an arrangement with theSanborn Map Co., these atlases are kept up to date. ,Recent experience has demonstrated the value of aerial photographs in census work. In  selecting suitable segments for sample surveys and in delimiting satisfactory enumeration districts for a complete enumeration, aerial photographs for the rural areas are essential. Plans are being developed to obtain a complete set of ail available photographs in the near future, and to arrange to obtain new prints as areas are reflown. The large number of prints required for any particular survey makes it impossible to obtain prints rapidly enough after the survey has been authorized. A complete file of the aerial photographs maintained for use as required is therefore necessary it this type of material is to be used. Approximately 2 years will be required for the assembling of the prints needed for this program.The Bureau of the Census has arranged to cooperate with the United States Public Roads Administration in their recently inaugurated 5-year program for the revision of the county maps of the United States so that information required for census work will be included
on their maps. . , ,The principal activity of the geography division included work on the basic mapping program and the preparation of maps and other materials for the sample census of population and for other surveys.
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Machine Tabulation
The machine tabulating activities of the Bureau required 2,656,-750,000 card passes through the various types of mechanical and electrical tabulating equipment during the past year—a card pass being the passage of a punched card through a machine once. The work of the division also involved estimating costs, preparing procedures, developing machines and methods, training personnel, organizing and supervising an extensive machine installation.Over three-quarters of the work this year was for the Bureau’s regular program work while the proportion of work for other Federal agencies dropped from 34 to 23 percent. An interesting example of a service to another agency was the assistance given the War Department on one job. The Adjutant General’s office made an urgent request on Thursday, November 28, 1945, for help in arranging the enlisted men’s locator card file. Three million items had to be arranged and check for a total of 27,500,000 card passes. Between Thursday night and the following Monday morning, the entire job was completed.
During the year approximately 1,500 persons—representatives from other countries, individuals visiting the Bureau, and employees—have been shown the Bureau’s machine tabulating organization.In  addition to its electrical and mechanical laboratory work which has continued for over 40 years, the Bureau is sponsoring, through the Bureau of Standards, development of an electronic tabulating machine which, if successful, will be a tremendous step in the advancement of tabulating machine technique.A summary of the year’s work-load is shown in table 1.

T able 1.—Machine tabulation activity, fiscal year
[In thousands of card passes]

Type of project Percent of all work
Operation

Total Punched Verified
100 2,656,750 48, 856 35,810

Census.._____ ___________________ 76231 1

2, 014,177 611,632 f 6,181 1 876 < 1,466 ! 19,770 { 2,648

39,133 9, 478 228 9
28,900 6,668 225 9

State or county governments.. .
Publishing organizations_______Universities____________________Individuals_______________ 8 8

Operation—Continued
Type of project

Sorted Tabulated Collated Reproduced Miscellaneous
1,826,434 414, 522 199,898 97,538 33,692

Census___ ______ ____ _____ 1,363, 699 443,368 724 647 937 15, 208 1,851

310, 217 93, 384 5, 004 136 522 4,562 697

160, 276 39, 573 80, 465 16, 962 31,487 2,199Other government agencies...............State or county governments......... ..........Commercial organizations............... ..... 77 68Publishing organizations.............. .Universities...................
35 43 6
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P ublic Relations

More specialization in the distribution of Census Bureau information in contrast with a previous program of general releases was the principal development in the public relations program during the past year.The undramatic character of Census releases in contrast with the more thrilling news related to the war and reconversion plus the shortage of paper which has practically barred from publication anything except announcements of a sensational character, has compelled an emphasis on media other than newspapers for the distribution of Census information. During the past few months a complete program of making use of State and city trade association bulletins, organizations having a direct interest in certain segments of Census material, radio and specialized trade papers, has been developed. Examples of the intensification of the distribution of specialized information to specifically interested groups include a 2-hour presentation of the Census program to the group of 70 editors of trade papers ; representation at meetings of advertising and marketing groups and library meetings ; more emphasis on localized distribution of Census information, and making available to Members of Congress directly information of interest to their States and regions.In  this program greater dependence .is made on the distribution of information through the Department of Commerce field offices and through associations such as advertising clubs, newspaper promotion managers, and other groups who find it to their advantage to make maximum use of Census material.Principal attention during the past year has been given to the distribution of information from the 1945 Census of Agriculture, through county agents, farm organizations, farm papers, and local newspapers.One of the most constructive developments has been the opening of a downtown office in the Department of Commerce for closer contact with newspaper correspondents and greater physical availability of Census Bureau publications to interested users.
P ublications

More than 275,000 copies of Census publications and releases were distributed during the fiscal year 1946. About 75 percent were sent to regular recipients and the other 25 percent to persons requesting specific reports. The filling of these requests involved sending out about40,000 copies of the Sixteenth Decennial Census volumes and bulletins and over 145,000 reports on foreign trade.Among the most popular of the publications issued during the past year was the “Facts for Industry” Series. To date, over 50,000 individuals have requested one or more of the releases in this series to be sent to them regularly.During the same period a “Catalogue of Sixteenth Decennial Census Publications” and a “Catalogue of Current Census Publications” covering all Census publications since the last major census in each field, were prepared and widely distributed. These catalogues were ex- 
722079— 46------6
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tremely helpful for informing users of the wide range of statistics issued ’ the Bureau.In  ition, the “Monthly List of Publications Issued” helps librarians, technicians, and other users to keep in touch with new reports and the quarterly Subject Guide, which is an index to all publications issued during the quarters, makes available a convenient reference tool which simplifies the finding of material in census publications.

The furnishing of transcripts of individual information relating to age and citizenship from the older population census records, including certified copies of data from the original records continued during the past year. A small number of transcripts from the records of the World W ar 1917-18 draft registration, which are in the custody of this Bureau, were also furnished.Roughly 50,000,000 persons now living who were born in this country are unable to obtain birth certificates by reason of the fact that their births were not recorded at the time they occurred. Many of these persons, of course, may never be faced with the necessity of presenting evidence of age and citizenship, but others find that for various purposes they must have some such record, and thus the demand continues for individual information from the historical census records. This information usually serves as part of the evidence of age and citizenship.The principal items of information furnished in response to applications are age and place of birth. Other items are given, however, depending upon the purpose for which the record is to be used. For example, when the record is to be used in connection with citizenship, such items as year of immigration, citizenship status, and year of naturalization are includedThe records are requested for many and varied purposes. I t  may be interesting to note that 5 to 6 years ago the demand for personal census records was predominantly for use in connection with employment, whereas now the principal uses indicated by the applicants are old-age assistance and National Service Life and other insurance, as well as employment. Other uses include retirement, passports, derivative citizenship, licenses, relationship in connection with inheritance, and genealogical purposes.During the fiscal year 1946, transcripts of the records were furnished for 75,594 persons. A total of 60,391 new applications accompanied by the, required fees, 11,451 reopened cases, and 39,170 letters of inquiry were handled.

The reproducing of necessary Bureau records on microfilm was continued during the year. This method of reproducing records makes possible the permanent preservation of essential records, such as original population schedules, with resulting economy of space. At the same time, microfilmed records are conveniently accessible for active reference work.During the year the microfilming of the 1920 Census of Population was completed, a project which entailed the recording of 2,030,230

P ersonal Census Records

Microfilm Laboratory
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pages. Additional projects for Bureau activities, the Civilian Production Administration, Department of Agriculture, and other agencies, required filming 1,019,000 items of records, bringing the total number of frames filmed to approximately 3,049,230.

P ersonnel
Considerable attention has been devoted to recruitment, placement, and testing problems during the past year, and. a broad program of improved placement work was launched early in the year. Trained placement officers interview applicants, analyze qualifications, and make assignments to positions within the Bureau in accordance with tested principles of selection. Follow-up interviews were also conducted, and employees were encouraged to comment on their assignments. In  this way, further improvements were made in personnel utilization and in the handling of employee relations problems. In  addition, studies are being made of the usefulness of various tests in selecting personnel for various assignments.The training program of the Bureau has been considerably widened in scope because of the increasing need for greater efficiency in all positions. Supervisory training courses were continued, along with orientation courses for new employees. Several new refresher courses in shorthand and typing were begun late in the year, and the Bureau participated in the Government-wide intern training program.Intensive training of field personnel through special training manuals, visual aids, and personal instruction is being planned. Work has been begun also on several manuals to standardize administrative practice within the Bureau, such as an administrative officers’ manual and supervisor training leaflets.Returning veterans’ problems have required a considerable amount of attention during the year ending June 30. Notwithstanding the fact that the Bureau was almost completely reorganized during the war years, and the additional fact that most of the Bureau’s veterans held only temporary Decennial Census appointments in ungraded positions which were limited to December 31, 1942, the Bureau has restored to duty in a position of like seniority, status, and pay, every veteran who has requested restoration to duty. In  45 percent of these cases, moreover, the returning veteran has received a promotion of one or more grades.The number of employees in the Bureau of the Census is summarized in table 2.

Table 2.—Personnel, Bureau of the Census, as of June SO, 19^5 and 19^6

Group
Total Departmental Field

1945 1946 1945 1946 1945 1946

Total1________ _______________ 8,806 7,341 4,315 4,302 4,491 3,039
5,622 21,565 1,619

4,446 1,415 1,480
4,137 110 68

4,1298786
1,485 1,455 1,551

317 21,328 1,394Without compensation or $1 per annum...
1 Excludes approximately 900 employees on military furlough for 1945 and 356 for 1946.
2 Excludes 30,424 Census of Agriculture enumerators who had received appointments through June 1945 for temporary field employment. Less than 5,000 of these were in a pay status at the end of June.
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As of June 30, 1946, the Bureau had on its rolls (excluding employees without compensation or paid $1 per annum), 367 professional; 18 subprofessional; 2,570 clerical, administrative, and fiscal; and 66 crafts, protective, and custodial employees. In  addition, 2,840 were in unclassified positions.During the past year there were 4,771 accessions to the Bureau’s roll, including employees returned to active duty and pay status, and 6,315 separations, including losses due to military furlough.

Finance
Funds made available by appropriation and received from other sources during the year ended June 30, 1946, were slightly in excess of $17,500,000. Of this amount, $6,522,299 was carried over from funds made available in 1945 for the Census of Agriculture, $639,450 represented unexpended monies allotted from the Emergency Fund for the President, and $356,000 was the unexpended balance of funds made available by the War Production Board in previous years. Regular current appropriations for the Bureau totaled $8,693,000, which included two supplemental appropriations; one in the amount of $2,435,000 for over-all operations and another in the amount of $735,000 to cover the increase in compensation for personal services provided for by Public Law 106.Other funds available included Trust Funds and Working Funds. Trust Funds were received in the aggregate amount of $244,708 from sources other than Government agencies, of which approximately $43,000 was received for conducting 87 special city censuses and $201,000 for compiling, tabulating, and publishing information from census statistics as requested. Working funds received from other Government agencies totaled $1,197,985 for information especially collected, compiled, tabulated, and in some instances published. Of the total amount made available, $227,000 was received from the National Plousing Administration, $225,000 from the W ar Department, $159,000 from the Navy Department, $150,000 from the Office of Price Administration, $138,000 from the Foreign Economic Administration, and $102,000 from the Federal Communications Commission.A summary statement of all funds appropriated and received from other sources is given in table 3.

T able  3.—Appropriation and other funds available to the Bureau of the Census, by source, fiscal year ended June 30 ,19/t6

Purpose Total
Source of funds

Bureauappropriation
Allotted or transferred from other Federal agencies

Nongovernment
All Bureau w ork .......... .......................... ............
Salaries and expenses:

$17, 653,444 $15, 215, 299 $2,193,437 $244,708
8,548,000 145, 000 6,522, 299
1, 498,133 55,853 639,451 244,708

8, 548, 000 145,000 6, 522, 299Social Security A ct............. .......................Census of Agriculture 1_____ _____ ________Work for other Federal agencies:Working funds . . .  __________  ________ 1,498,133 55,853 639,451Cooperation with the American Republics..Emergency Fund for the President___ ____Work for outside organizations or individuals__ 244, 708
1 Total appropriation for Census of Agriculture was $14,684,000 of which $8,161,701 was obligated during previous fiscal year.



Civil Aeronautics Administration
OFFICE OF FEDERAL AIRWAYS

As a result of the general reorganization of the Civil Aeronautics Administration the former Federal Airways Service was changed to the Office of Federal Airways and consists of Air Navigation Facilities Service, Airways Operations Service, and Technical Development Service.Substantial improvement and expansion of the Federal Airways system was undertaken during this fiscal year, particularly in connection with the conversion of the radio range system to very high- frequency operation; construction of radio instrument landing systems; installation of approach light lane systems, and other miscellaneous air navigation facilities. In  addition to the work on radio facilities, a considerable volume of work was undertaken and completed oh the installation of airports and fields on the regular establishment, DLAND (Development of Landing Areas for National Defense) and DCLA (Development of Civil Landing Areas) programs.The scope of the Federal Airways System at the beginning and end of the fiscal year is shown in the following table:
Air navigation faculties in the continental United States as of June 30, 19^6

1945 1946
34,885 2,151 36,126 i 2,145 2 254 141Full power radio range, communications, and broadcast stations__ 133Medium power radio range, communications and broadcast stations__ 137 158Low power radio range, communications, and broadcast stations.... ............. ...... 2467 247512 3 25210 2537 1962, 702 36, 755 36, 755 24

62,120 31, 708 40, 962 25
Teletype service air traffic control (mileage)...................... ..........................................

106 1002326 277 7
Control stations’ (includes teletype or radio telegraph)................. ............................ 216 28322 22Teletype or radio telegraph stations (operated by Weather Bureau)______________ 86 8650 50Overseas foreign aeronautical communications stations________ 5 5

1 Decrease due to wider spacing of beacons on relocated or existing airways.2 Decrease due to replacement by airports or transfer to public agencies.3 Some of these were operating experimentally.
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Air navigation facilities in territories and possessions of the United States asof June 30, 19Ifi

1945 1946
8,326 7,442 i 7,261 7,442 8,728 27Mileage of foreign airways served by CAA in cooperation with the military services.. 8| 728 2413 141324 2512 112 23 32 21 32 3381 1

i Decrease due to redesignation of airways on Aleutian chain.

Air Navigation Facilities Service

Intermediate landing -fields.—Under the appropriation for the Establishment of Air Navigational Facilities, 7 intermediate fields on new and existing airways were completed and plans and surveys were under preparation for 5 additional new fields. The total funds authorized for these 12 projects were $3,853,305. Contracts in the amount of $3,377,773 have been awarded, and of that amount the value of the construction work completed is $2,334,997. The one maj or airport being constructed under this program will cost $2,750,000. Construction work amounting to a value of $1,500,000 was completed on this project during the 1946 fiscal year.DLAND airports.—The development of landing areas for national defense program was nearly completed during the fiscal year 1946. Of the total estimated cost of $137,552,235 of the program, the value of the construction work completed amounted to about $131,652,000. Of the total of 196 airport projects, 185 were entirely completed and the remaining 11 were in the advanced stages of completion.DCLA airports.—Most of the airports under the development of civil landing areas program were under construction during the 1946 fiscal year. Out of a total appropriation of $9,757,890, contracts in the amount of $7,259,421 have been let, and of that amount construction work totaling $3,862,108 has been finished. Of the total of 30 projects, 5 have been entirely completed, 22 are under construction, and 3 have not yet been started.VHF radio-range stations.—During the fiscal year, a total of 191 very-high-frequency radio-range stations, on 43 airways, was assigned to the regions for survey and construction. This total included 63 VAR (2-course, visual, 2-course aural) ranges and 128 VOR (omnidirectional) ranges.Eight VAR ranges were commissioned—6 on the Las Vegas-Denver section of the Los Angeles-Denver Airway, and 2 on the Chicago-New York (A) Airway. In  addition, 10 VOR and 7 VAR ranges were completed and ready for commissioning pending completion of the remaining stations on the airway under construction in order that the airway might be commissioned as a whole.
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For the total of 302 stations included in the VHF radio range program for the fiscal year 1946, approximately 60 percent of the engineering, preparation of plans and specifications, and construction was completed by the end of the year. Engineering and procurement prerequisite to the implementing of the 300 YHF radio ranges scheduled for completion prior to July 1,1947, is well under way and being further expedited insofar as possible with due consideration of the various problems involved.VH F equipment at airways communications stations.—VHF transmitting and receiving equipment operating on an Army frequency were transferred by the Army on a loan basis for installation in 276 airway communications stations. Funds for installation and purchase of VHF antennas were obtained from the Army. As delivery of the antennas was not made until near the end of the fiscal year, little progress has been made on the installations. When the installation of this equipment is completed, each communications station in the United States will be equipped to communicate with Army aircraft.VHF fan markers.—During this fiscal year the remaining 32 very high frequency fan markers of the 43 assigned the regions during fiscal year 1945 at the request of the Army were completed and commissioned. Eight of these projects were relocations to a new site. Of the 44 markers assigned under our regular establishment program in 1945, the remaining 19 were completed and commissioned.Instrument landing systems {Army).—The installation of instrument landing systems at military airports was completed. The program was reduced from 45 projects to 28, all of which have been commissioned and placed in operation.Instruments landing systems {EANF) .—Of the 50 instrument landing systems assigned under the Regular Establishment program, 47 of these projects have been surveyed, 35 placed under construction and 12 commissioned. Procurement for the Army-CAA program was completed and through the use of materials made surplus by the curtailment of the Army program and by supplemental procurement, materials were made available for the entire CAA program through the 1946 fiscal year. Radio installation at 23 CAA systems was completed during the fiscal year and work is under way on the balance of the 50 stations authorized through the 1946 program. A voice channel and tone identification of the localizer facilities was undertaken, as well as a modernization program in connection with the early mechanical modulation systems.Compass locators.—Twenty-three low-frequency compass locator facilities were installed and commissioned at major airports for use in facilitating holding procedures and instrument approaches.Airport traffic control towers.—Modifications. were made to the equipment at the control tower to provide coverage of the newly assigned frequencies for air carrier aircraft. Supplementary equipment was procured to permit the present control tower radio equipment to be utilized in a more flexible arrangement, a move required by the increased load of airport activity.Transoceanic radio ranges.—During the present fiscal year there was assigned the selection and survey of a site on the east coast for the



60 REPORT OF THE SECRETARY OF COMMERCE
installation of a low frequency omnidirectional visual-type radio range. This facility is designed to furnish radio service between the United States and northern Europe as well as for the southeastern Atlantic Ocean traffic. During this period six stations in the 1947 fiscal year program were assigned to the various regions for preliminary surveys and selection of sites. These facilities are tentatively located at Honolulu, T. H., New Bern, N. C., Guam, Wake, and Midway Islands, and San Francisco, Calif.Air marking.—Various State, civic, and private organizations were encouraged to install air markers. By the end of this fiscal year a total of 423 air markers were installed in the States of Arkansas, California, Colorado, Connecticut, Florida, Georgia, Illinois, Indiana, Iowa, Kansas, Kentucky, Louisiana, Minnesota, Missouri, New York, North Carolina, Ohio, Pennsylvania, South Carolina, South Dakota, Texas, Utah, West Virginia, Wisconsin, and Wyoming.Intermediate frequency radio ranges.-—Relocations were undertaken and completed at New Orleans, La., Springfield, Mo., and Fort Wayne, Ind. Radio range stations at Houston, Tex., Corpus Christi, Tex., Akron, Ohio, Newhall, Calif., and Austin, Tex., were modernized to improve the service rendered at these stations. Arrangements were made to improve the radio receivers used at the communications station by incorporating several new features.During the fiscal year 1946 the remaining few contracts that had been placed on behalf of the military services for low-frequency radio range equipment were completed. A number of the sets were turned over to the Administration in payment for equipment released to the military services early in the war.Replacement of stations removed for foreign service were completed at Idaho Falls, Idaho, Jamestown, N. Dak., Tyler, Tex., Willmar, Minn., Aberdeen, S. Dak., Charleston, W. Va., Dothan, Ala., Engle, N. Mex., and Livingston, Mont. In  order to expedite air traffic in the vicinity of Los Angeles, Calif., a new range was installed at Burbank.OF ACS stations.—Further expansion was undertaken on four of the overseas foreign airways communications stations to provide service to additional points and to handle increase in civil air traffic. At Miami, Fla., the enlargement of the transmitter building was completed and additional air-conditioning units installed in the receiver building. Antenna modification and waterproofing of the transmitter building at Sayville, N. Y., were completed. Additional land was obtained for the transmitter site at Seattle, Wash. Air-ground communications facilities were established and relocation of the control quarters completed at the New Orleans, La., station.As no new transoceanic communications stations were installed in the fiscal year, it was possible for us to devote our attention to the consolidation and improvement of existing radio circuits. Radio- teletype operation was established on the Atlantic circuits and throughout the Alaska network. Voice operation on air-ground circuits was expanded in the Caribbean area.Teletype systems.—A small experimental VHF radio link system was installed in Alaska to determine the merit of this type of system for handling communications within Alaska to provide the equivalent of landline teletype service. The results obtained from the testing
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and operating of this link system were used as a basis for the 1947 VHF radio link program for Alaska.Equipment for the conversion of our Service “A” teletypewriter networks to automatic operation, whereby transmissions will be started automatically and traffic will be automatically edited and relayed, was ordered prior to the beginning of the fiscal year. Deliveries have been, delayed due to the complexity of the equipment and the inability of the contractors to obtain materials. We have worked with the contractors on their problems and deliveries are due to start within the next 60 days.Equipment to automatically edit the traffic to be relayed on our Service “B” teletypewriter networks was delivered last January and the regions are now installing it.Engineers from this office were detailed to Shannon Airport in Ireland for installation, tune up and training of the Irish on frequency- shift radio-teletype equipment.Relocation of aincay aids.—Relocations of airway aids were undertaken in this fiscal year on sections of the Tampa-Miami, Los Angeles- Amarillo, Seattle-Helena Airways, which total 552 miles. New airways totaling 1,241 miles were installed.Alaska airports and -fields.—Work was completed on installation of a highway between Cordova and the facilities quarters. Considerable work was undertaken for the conversion of eight military airports to civilian use; six of these projects were completed. Fields were completed at Middleton Island and Skwentna.Alaska C'ommivmications Facilities.—The installation of fire protection, sewerage and water systems was undertaken and completed at numerous fields and stations. A survey to determine what surplus military housing could be transferred for civilian use was also investigated.Maintenance activities.—A total of 1,309 Federal airways communications facilities were being maintained at the close of the fiscal year, exclusive of those being maintained at the request of the Army and Navy. Approximately 1,470 regional employees in 9 regions were engaged in the maintenance of these Civil Aeronautics Administration facilities. A total of.56 domestic positions and 65 foreign positions were paid from funds supplied by the Navy Department and were assigned to maintenance of 173 facilities for the Navy Department. This included 8 SEA radio ranges, 44 YAZ localizers (radio ranges), 39 teletype stations, 22 point-to-point radio-telegraph stations, 28 fan markers, 14 airport control towers, 13 teletype drops, and 3 homing beacons. These facilities were maintained in the 9 CAA regions and 9 foreign countries. Frequency-shift type radio-teletype circuits were inaugurated for the Navy at Paris and Port Lyautey, French Morocco, Lagens, Azores, Bermuda, San Juan, Puerto Rico, and New York.A total of 64 positions in the 9 regions was assigned to the maintenance of the following facilities for the Army at the close of the fiscal year: 76 airport control towers, 2 instrument landing systems, 29 fan mai’kers, 6 teletype stations, 1 transoceanic communication station, 1 radio range, and YHF communications in approximately 160 CAA communications stations. There were also 43 trainee positions on Army WFC. The airport traffic control towers operated and
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maintained for the military services are included in the tabulations of facilities.Two men were assigned to the installation and maintenance of a newly established Weather Bureau Station in the Arctic.
A irways Operations Service

Performance standards.—Communications training centers were discontinued during the year with the exception of the one at Seattle which was continued for the training of personnel scheduled for Alaskan assignment. Training fund curtailments made it necessary to reduce the period of Alaskan communications training from 3 or 4 months to 5 weeks. Even this short period of intensive training was found to decrease greatly the amount of on-the-job training ordinarily required. All other new communications and traffic control personnel employed during the year received orientation and other training on an on-the-job basis.Special projects.—With the growth of international flight operations, conferences were held with Canada and Australia for the purpose of developing interim communications and air traffic control procedures pending establishment of permanent procedures by the Provisional International Civil Aviation Organization and operation of the CAA communications and air-traffic control systems was explained to numerous representatives of foreign countries.
Communications D ivision

A t the close of the fiscal year 1946, there were 444 communications stations in operation, including 59 stations located outside the continental United States, all providing services to both civil and military aeronautical interests. The number of messages between aircraft in flight and these stations during the year exceeded three million. Scheduled broadcasting of meteorological and other flight information was resumed shortly after VJ-clay.The landline communications systems during fiscal year 1946 provided four national teletype services and one national interphone service. Descriptions of these services follow :
Identification Purpose Mileage

Teletype service “A”.
Teletype service “B” . Teletype service “C”.
Teletype service “O”.

Collection and distribution of hourly airways weather information and notices to airmen.Transmission of aircraft movement information.................The collection and distribution of synoptic weather information.The collection and distribution of international weather information.

29,725
32,332 24,350
9,570

Total teletype__Interphone service “F ” Transmission of aircraft control communications. 95,977 42,006
Total. 137,983

The number of Civil Aeronautics Administration and Weather Bureau teletype circuit drops increased from 525, as shown in the report for 1945, to 554 at the end of the fiscal year. The increase resulted from a need for more complete weather information from certain sections of the country.



A new operating procedure was adopted during the year which makes it unnecessary to forward a civil contact flight rule flight plan to the destination unless the flight fails to arrive. This procedure lessens the burden that acceptance of civil contact flight rule flight plans places on communication facilities, without lessening either the degree of responsibility assumed by the Administration toward these flights, or the effectiveness of the protection afforded by the search and rescue arrangements extant.A major readjustment of facilities and services was the natural corollary of peace. The transition from an organization arranged to permit immediate compliance with the requirements resulting from military exigencies, to one prepared to foresee and cope with postwar problems and demands, is still in progress.The detail of air-traffic control specialists to the Army Air Forces Air Transport Command was continued during the year until there wTas no longer any need therefor.A ir route traffic control.—The 25 air route traffic-control centers located within the continental United States handled a total of 10,294,691 aircraft operations and 8,157,272 fix postings; issued 3,413,701 traffic clearances; and rendered flight advisory service in 23,688 instances.Oceanic traffic control formerly operated at the request of the Army was assumed by the Civil Aeronautics Administration at Oakland, Calif., and Miami, Fla. Full operation of the Honolulu Center was assumed during the year. The jurisdiction of the Honolulu Center and the oceanic sector of the Oakland Center extends over the Pacific Ocean routes between the west coast and Hawaii. I t  is contemplated that the operation of New York oceanic control embracing the North Atlantic area as prescribed by the Provisional International Civil Aviation Organization will be effected in the near future.A new center at New Orleans, La., commenced operation on October 1, 1945. Equipment was procured for a new center at El Paso, Tex., and it is expected that this center will commence operation as soon as adequate quarters are available.Operation of air-traffic control centers at Bermuda, Kwajalein, Johnston Island, and Guam for the military services was discontinued during the year as the decline in military traffic no longer warranted continuance.A new standard lay-out for flight progress posting was service tested and accepted for general installation. A considerable saving in workload results from use of the new system. Advanced experimental equipment based upon radar is being installed by the Army in three center locations to ascertain the elements in radar that might be adaptable to air route traffic control.Standards for the control of instrument flight rule traffic were coordinated with the Army and Navy and published in the form of a joint manual of operations.Airport traffic control.—At the close of fiscal year 1946, the Civil Aeronautics Administration was operating 95 towers at the request of the Secretaries of War and Navy and 7 financed by municipalities. During the fiscal year 1946, these towers controlled approximately800,000 landings and take-offs of aircraft per month.
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Congress appropriated funds for CAA operation of 129 airport control towers during fiscal year 1947 and establishment of this service at the additional locations is well under way.Approach control, utilizing fan-type VHF markers on the approach course was established at 50 locations, during 1946 and an additional 50 locations are planned for installation during fiscal year 1947.Radar and its application to control tower service is being experimented with in collaboration with the Technical Development Service at Indianapolis, Ind. For this work, a specially constructed and equipped tower has been erected at the experimental station.Overseas control tower activities have extended to include five locations in Alaska and one in the Territory of Hawaii, the latter being financed by the Territory during fiscal year 1947.
Technical D evelopment Service

The program of the Technical Development Service has been directed along two major fields of activity. The first is the conduct of applied research in the development of improved air navigation facilities used by the Civil Aeronautics Administration in the operation of the F ederal Airways System. There are practically no other users of such facilities within the United States, so that the primary impetus for improvements of such facilities must come from within the Civil Aeronautics Administration itself. The second field of activity is on the conduct of research implicit in the development of adequate safety regulations and standards which the Civil Aeronautics Administration is charged with enforcing. In carrying out this program, the Technical Development Service has undertaken development and testing in the fields of radio, aircraft components and accessories, air navigation devices, and airports.Radio.—Radio aids are essential to safe air transportation. Our developments in this field include radio ranges, radio instrument landing systems, anticollision devices, and other radar traffic control instrumentations.The development of both high and low frequency omnidirectional ranges together with a distance indicator was completed. These will show the pilot exactly where he is since they indicate his angular direction and distance from the transmitter. The transmitter is automatically identified by voice instead of by code and voice communication is effected using the range transmitter. These are now being installed and will replace the old system of radio beams and markers.Developments leading to improved instrument landing systems include the radio control of the automatic pilot for pilotless approaches and the inclusion of voice communication using the localizer transmitter.
Anticollision developments included the testing of existing instruments that show the pilot when another airplane or a thunder storm is in his path. An instrument has also been developed that shows the pilot the elevations of other aircraft in his vicinity.Other radar development activities involved the installation and operation of existing equipment in the control tower, which will show the operators the location of all aircraft in the vicinity of the airport.
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Images of fixed ground objects in the radar screens have been eliminated and only the aircraft are shown.The emergency ground control equipment is now in regular operation and has been modified so that one man can talk an airplane down. The original installation required a crew of five men.Aircraft components and accessories.—Developments in this field include fire protection, crash-rupture resistant fuel tanks, bird-collision resistant windshields and stall warning indicators.The erection of improved fire test facilities at the experimental station was completed and the testing was resumed. The erection of a track-catapult arrangement for testing fuel tanks is well advanced. Windshield-bird collision tests continued. These included actual installations of several new transport type aircraft which incorporated improved de-icing means and improved optical characteristics.Flight tests of an airflow type stall warning indicator with simulated ice on the wings showed that this instrument would operate successfully on transport type aircraft under all operating conditions.Air navigation devices.—Activities in this field included the continued development of maps and charts for when “on instruments,” and when approaching the airport and landing. A new type of chart for long-distance flights follows great circle courses and shows true distances along the course and true “fix” bearings.Other developments include a more accurate machine for making charts in relief, the completion of an improved type artificial-horizon sextant and a computer to facilitate celestial navigation procedures. The photographic equipment for determining obstacle clearance angles at airports was also completed.Airports.—Airport development included lighting arrangements and work on several projects to provide rational design criteria for airport surfacing.A new method of approach lighting has been installed and used on a trial basis which provides the pilot with visual means for maintaining his proper glide path and direction. This included special controls to simulate the increasing brightness that would obtain when the aircraft approach during foggy weather at night. Other approach lighting arrangements were studied in the laboratory.The projects leading to runway design criteria included the development of a technique for analyzing soil characteristics from aerial photographs, field tests of various methods for stabilizing the soil under the pavements, a laboratory study to determine the effect of engine warm-up vibrations on subgrades when transmitted through the overlying pavement, tests to determine the effectiveness of various soil stabilizing agents and the development of a high speed coring device for obtaining compression of any type of runway paving.
OFFICE OF SAFETY REGULATION

A tremendous burden was placed upon the seriously understaffed Office of Safety Regulation by the expansion in civil aviation which occurred with the end of the war. This expansion can be divided into three categories: the steadily mounting increase in the number of
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planes operated by scheduled air carriers to cope with the public demand for air transportation; the organization by veterans of more than 2,000 nonscheduled and contract carriers operating more than5,000 planes; the overwhelming enrollment of student pilots which has resulted in the doubling of the number of certified CAA approved schools to take care of the demands for training made by veterans under the GI bill of rights.
Flight Operations Service

The Flight Operations Service was organized during the year to include the aids and hazard staff, instrument approach procedure section, scheduled air carrier divisions, domestic and foreign, and the nonscheduled operations division.The instrument approach procedure section.—On April 1,1946, it assumed custody from the Army of the files and records relating to instrument approach procedures and became responsible for processing and approving standardized instrument approach procedures for all civil airports under the jurisdiction of the Civil Aeronautics Administration.The CAA was designated as the central source from which publishers should obtain information concerning approved instrument approach procedures.The section assisted in establishing airport landing ceiling and visibility minimums for nonscheduled civil flying as published in the Flight Information Manual, and undertook the additional task of revising established approach procedures for the utilization of instrument landing systems. This tremendous work load was handled without sufficient personnel, either in the Washington office or in the field. During the war a semimilitary interdepartmental organization of considerable size was required in the Washington office, with duplicate organizations in each region. The staff presently authorized consists of one technician and one clerk-stenographer.Scheduled air carrier division, domestic.—The fiscal year 1946 was a significant one for this division. The cessation of hostilities set the stage for an unprecedented expansion in the scheduled domestic air carrier industry and provides an indicator for the expansion to be anticipated in the air transport industry during the first 3 or 4 postwar years.I t  was difficult for the limited field force to perform the required safety regulation functions during the year. The following figures, quoted as of July 1,1946, indicate the growth of the domestic scheduled air carrier operations during this period:
Aircraft_______________  567 68 percent increase over July 1, 1945.First pilots__________  2, 732 130 percent increase over July 1, 1945.Plane miles___  272, 445,196 52 percent increase over preceding fiscalyear.Route miles--------------  77,138 20 percent increase over July 1, 19*45.Scheduled trips______  1, 214 65 percent increase over July 1, 1945.

During this period, for the first time, a majority of the domestic scheduled air carriers placed four-engine aircraft in operation over their routes. Attendant inspection functions included observation of proving flights, analysis of training programs, conduct of pilot-rating



tests, approval of amended operations specifications, and investigation of operating procedures.Essair, Inc., the first air carrier granted a feeder-line certificate by the Civil Aeronautics Board, received its air-carrier operating certificate and began operations during the year. Before July 1, 1946, the Board granted certificates for feeder-line operations to seven other air carriers, and it is expected that these air carriers will apply for operating certificates in the first part of the fiscal year 1947. I t  also appears probable that the Board will grant a number of similar certificates in developing the feeder-line pattern in the near future.Long-distance higli-altitude schedules using four-engine aircraft and flown on direct routes without regard to airways while at altitudes in excess of 12,500 feet were inaugurated by the air carriers during the fiscal year. The personnel of the division were necessarily involved in the development of appropriate regulations and operating procedures for this type of operation. There was an increasing number of applications for direct routes off airways at normal flight elevations.A program of observing the 6-month instrument flight checks for each first pilot employed by the domestic scheduled air carriers and a program of intensified analysis of air-carrier pilot-training programs were among the most important special projects inaugurated during the year.In  this period 15 inspectors returned to duty from the military services.Scheduled air earner division, foreign.—There was a substantial increase in the routine duties of the Division during the fiscal year. Primary factors involved in the increase were tremendous expansion of scheduled American-flag air-carrier operations resulting from the termination of hostilities and expansion of national interests relative to aviation; extensions of prewar existing routes and inauguration of foreign-flag services over new routes authorized by the Civil Aeronautics Board; extension and inauguration of operations in South American, European, and Asiatic-Pacific areas. The general progress of the routine work has kept in step in most instances with the industry. However, more time has been and should be devoted to forwarding policy and procedure matters to the field, and steps are being taken which will accomplish this.Sample preface pages were prepared and forwarded to the regions concerned for the issuance of operations specifications to foreign flag carriers. Considerable work was also done on the revision of operations specifications for American flag carriers in foreign operations. Several foreign air carriers have been issued operations specifications and these programs are being completed. These foreign operators include British Overseas Airways Corp., Royal Dutch Air Line (KLM), Swedish Intercontinental Airlines of Sweden, Danish Airlines, Trans-Canada Air Lines and Air France.Proving flight reports were submitted or are in the process of being reviewed for practically all areas of the globe by TWA, Pan American and American Overseas Airlines. Panagra’s operating conditions were also given a complete review and recommendations covering the situation in detail were approved and have been effected.
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Personnel of the division served on numerous committees, including PI CAO, and at the present time a special study is being made of world safety regulations as applied to scheduled air carriers.The rapid conversion from hostilities to peacetime operations has affected the field and the thinking in the entire industry. The development of trends and conditions which may affect the future operation of the division is constantly being considered, and policies and procedures will continue to show positive results.Nonscheduled operations division.—The efforts of this division have been centered on compiling instructions, manuals, and releases to the industry in connection with the certification of nonscheduled air carrier operators which became effective September 15, 1946.
A ircraft and Components Service

The consolidation of all aircraft safety regulation functions was made effective on January 14, 1946, charging the Aircraft and Components Service with the safety regulation of all civil aircraft, including their engines, propellers, and other components. The responsibility is handled by engineering and inspection divisions devoted to Airframe and Equipment Engineering, Powerplant Engineering, Flight Engineering, Manufacturing Inspection, Scheduled Air Carrier Maintenance, and Aircraft Maintenance (Nonscheduled). In  addition, staff sections handle the recordation of all civil aircraft, make studies and recommendations pertaining to the improvement in the Civil Air Regulations, study accident and defect reports to improve safety, and assist the Divisions in maintaining contact with the Army, Navy, NACA, and other groups regarding aeronautical developments.The most significant developments appear to be that the number of personal and commercial airplanes is increasing at a greater rate than predicted ; the mechanical complexity of large air carrier airplanes is increasing ; the detailed responsibilities for safe operation and maintenance of aircraft is being shifted from government to the individual; and that further improvement in aircraft use and safety is necessary, and more research and developmental work must be done on fire prevention, improved visibility, lower landing speeds, and noise reduction.Among the most important projects of the Service during the year were testing of a large number of surplus military aircraft for the WAA, 20 being approved for civil operation and 10 being turned down ; approval of 2 large high-performance transports, the Douglas DC-4 and the Lockheed Constellation ; approval of the first and second helicopters ever to be approved for civil use; the first civil approval of a jet-assist unit for use on civil airplanes; and participation in the highly successful international airworthiness conference in Montreal in March and April of this year wherein the United States airworthiness standards for transport aircraft were adopted practically in their entirety as the international standard for all nations.Aircraft made available to scheduled and nonscheduled operators tripled the inspection and maintenance problem and the necessary en-
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gineering and inspection of modifications required to convert military transport models to meet certification requirements for scheduled and nonscheduled operations.Returning veterans purchased transport category aircraft and started numerous nonscheduled operations—transcontinental and foreign. At the end of this fiscal year it was estimated that there were some 2,700 nonscheduled operators, which included charter work, etc.Significant from the scheduled air carrier standpoint was the fact that the number of aircraft in service increased from 422 to 708 during the fiscal year, which represents an increase in total gross weight of aircraft from 11,000,000 pounds to 26,000,000 pounds. This increase is indication of the use of larger type aircraft. Other important points were the disappearance of the flying boats from scheduled operation, and the advent of the first passenger feeder line and a new trans- Atlantic operation.To facilitate the continuing development and improvement of the Civil A ir Regulations, meetings were held with the aircraft industry and other interested groups on powerplant, airframe, equipment, flight performance and inspection matters. Principally as a result of these meetings CAR .03 “Normal Utility and Acrobatic Airplane A irworthiness” and CAR .06 “Rotorplane Airworthiness” were developed and passed by the Board, together with a revised version of CAR .04. Meetings were also held with Army and Navy technicians, and as a result, a new edition of ANC-21 “Kiln Certification” has been issued. A second amendment to ANC-5 “Strength of Metal Aircraft Elements,” has been approved and is currently being printed.With the cessation of hostilities, a large part of the effort previously directed to cooperation with the military services on the approval of airplanes having military applicability has been turned to the examination and testing of surplus military aircraft for civil approval. A test base was set up at Dayton, Ohio, this being later moved to Bush Field, Augusta, Ga.To study the loads, speeds, and other operational factors which influence the design of high performance transports, both NACA and AAF flight recording equipment was installed in the DC-4 and the Constellation, and valuable information has already been gained.For better service to the public and the industry, representatives of more of the Service’s divisions have been added to the field offices. In  addition, specially trained engineers were assigned to Atlanta, Ga., and Anchorage, Alaska, to assist on engineering matters.New simplified forms and manuals pertaining to production, inspection, export, original certification and other matters have been issued. Considerable study has been given to the simplification of certification and recordation methods, and much has already been accomplished along these lines. In  accordance with congressional instruction, studies of fee application to this service are being made.The concept of designated inspection and engineering representatives was developed and put into effect during the year.
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Statistical summary for annual report for fiscal year ending June 30, 19Jf6 

[July 1, 1945, to June 30, 1946]

New type certificate approvals issued. _ New models added to old type approvals----------- -------------------------Specifications prepared or revised-------Production certificates issued------------Original aircraft airworthiness • certificates issued 1_____________ ______Production (first 6 months)— ----------Aircraft inspections______ _________

Aircraft Engines Propellers Appliances Radios Specialapprovals Total

22
507615

15,511

9
5245

23
12545

10
10236

118 64
32921816

5, Ò77 13,167 66,45421,433
i Indicative of the rapid increase in aircraft production is the following:

Period Actual production
Corresponding annual rate

2,212 13,299 3,244
4,424 26,598 38,928

Aircraft applications and reports received------------------------------------------ 87,912Aircraft certificates issued and recorded."--------------------- ---------------------- 83, 228Certificates of ownership issued--------------------------------------------------------- 33, 898Aircraft conveyances received---------------------------------------------------------- 67, 986Military engine models approved without type approval------------------------  60Military propeller models approved without type approval---------------------  56Airworthiness directives issued--------------------------------------------------------- 30Approximately 300 air-carrier aircraft converted from military to civil status. Approximately 10,000 nonair carrier aircraft converted from military to civil 
status. A viation Medical Service

Statistically, the activities of the Aviation Medical Service for theyear are summarized as follows :
A. Reports of physical examinations processed :Airline pilots____________________________________________ 12,296Commercial pilots_______________________________________ 61,775Private and student pilots------------------------------------------------ 127, 898

Total___________________________   “202,060B. Designated medical examiners:/Redesignated------------------------------T----------------------------------- 847Initially designated---------------------------------------------------------  213Retired-----------  -------------------------------------------   80Opthalmic examiners____________________________________  690
Total_________________________________________________  1.679C. Correspondence :Incom ing__________________________________________________  15, 751Outgoing------------------------------------------------------------------------------- 17,801Congressional___________________________________________  42
T otal________________________________________________  33, 597D. Miscellaneous:Applicants advised re certification------------------------------------  8,216Requisitions filled (from medical examiners)---------------------  2,241Interviews and conferences----------------------------------------------  554Physical examinations (partial and complete)-------------------- 547Long distance phone calls------------------------------------------------  181Telegrams_______________________________________________ 1341 Includes 459 waiver cases.
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At the instigation and with the cooperation of the Aviation Medical Service, three important projects were undertaken by the Committee on Medical Problems, National Research Council, namely (a) study of physical standards, (b) crash injury survey and (c) study of pilot fatigue.The study of physical standards has been completed and as many of the recommendations of the committee as can be implemented at this time have been adopted. With the ultimate end in view of reducing to the barest minimum injuries in air accidents, the crash injury survey was undertaken at the joint request of the Aircraft and Components Service and the Aviation Medical Service. The project called for the analyses of the design of aircraft from the standpoint of safety and the location of the instruments with relation to the pilot position as well as the location and degree of injury in air accidents. Although this study is still in progress, a number of recommendations made have already been accepted by airplane manufacturers. The role of fatigue in pilot performance cannot be ignored as a factor in the consideration of air safety. When this question was presented to the PICAO it was officially recognized as a problem. Heretofore, studies have been limited to the on-the-job factors producing fatigue such as acceleration, deceleration, cabin heating, oxygen supply, and duration of flights. Obviously, off-the-job factors such as briefing and waiting time before take-off, home and family problems, extra-curricular activities, and so on, are equally as important and these will also be studied.In  addition to these three projects, the Aviation Medical Service has undertaken the study, from the point of view of physical qualifications, of all civilian pilots having accidents. This is a continuing project and significant data will be disseminated from time to time.Another one of the objectives of the Aviation Medical Service is to increase the number of competent designated medical examiners consistent with the requirements of aviation industry and sound administrative policy. To this end, the Service has been in touch with 3,200 Army and Navy flight surgeons who have reverted to civilian status for possible designation. The flying public will stand to benefit from the utilization of the valuable experience and training of these examiners. The Aviation Medical Service has also developed a new form for reporting physical examination of applicants for student and private pilot certificates to permit any competent licensed physician to perform the examination, and if this method proves adequate, an examiner coverage will have been achieved which is in keeping with the ever-growing demands of the flying public.Plans have been developed to further implement the aviation med- icla facility at Oklahoma City, which will expand the activities of this Service beyond purely administrative duties and will permit projects for the solution of the medical problems brought about by technical developments in aircraft, equipment, materials and new operating techniques.
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A ir m a n  S ervice

111 carrying out the functions of the Airman Service its field inspectors reported the following accomplishments for the year:
Student pilot certificates issued--------------------------------------------------------- 113, 010Private pilot flight tests conducted---------------------------------------------------  34, 545Commercial pilot tests conducted___________________________________  105,251Private and commercial glider pilots examined______________________  527Flight instructor flight tests conducted---------------------------------------------  4, 691Instructor and trainees spot checked------------------------------------------------  2, 709Instrument rating tests conducted-----------------------------   6, 659Class and horsepower rating tests conducted-------------------------------------- 8, 651Mechanic certificates issued------------------------------------------------------------ 4, 338Parachute technician certificates issued-------------------------------------------- 260Written examinations conducted____________________________________  157, 027Oral practical examinations conducted______________________________  5, 812Ground school instructor certificates issued---------------------------------------  1, 370Flying schools inspected___________________________________________  1, 347Ground schools inspected--------------------------   438Mechanic schools inspected_________________________________________  7SAeronautical lights inspected and certificated------------------------------------  162Landing areas designated (now terminated)-------------------------------------  2,075Accidents investigated_____________________________________________  6, 530Violations investigated and reported________________________________  1, 474Complaints investigated and reported----------------------------------------------  3, 419Obstructions to air navigation investigated---------------------------------------  824Waivers issued____________________________________________________  382Air meets supervised_______________________________________________  269

Because of the scope and volume of Airman Service activities and in order to provide a degree of prompt service to the public, it has been found necessary to designate responsible flight instructors within the industry to function in behalf of the administrator in the conduct of flight tests leading to the issuance of pilot certificates with private pilot rating. One thousand seven hundred and sixty-three of these designees called private pilot examiners were trained during the period covered by this report, which required 14,212 inspector hours. Inasmuch as the Airman Service can never expect to increase its staff sufficiently to keep abreast of the expansion of the industry, it is placing- more and more responsibility in the hands of the industry itself and assigning its field inspectors to supervisory-duties. During the coming year it will designate additional pilot examiners to handle commercial pilot flight tests and aircraft mechanic examiners to handle the practical portion of the tests leading to the issuance of aircraft and aircraft engine mechanic certificates.The private flying flight training and related portions of the aviation industry are entering the greatest boom period ever known. Primarily it is based on the impetus received from the GI bill of rights program under which it has been estimated that during the next 4 years over 1,250,000 veterans will learn to fly, as a result of which the industry will reap between a billion and a billion and a half dollars of Government-expended moneys. I t  is significant to note that this will be at least twice the size of the CPT-W TS program of 1939-44.
OFFICE OF AIRPORTS

The national defense airport development program was continued by authority of the Congress, although no new funds were added to
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the total of $399,333,050 previously appropriated. The work on this program during the year consisted of bringing to completion those of the 550 projects which required additional work to complete the facilities.Advisory service.—Under the airport advisory activities of the Office of Airports, consulting advisory services were furnished to civic officials and officials of State and local governments in the planning of airport developments. This service consisted of helping in the selection of sites, airport design, and construction, including such phases as grading, drainage, paving, and building. The uniform standards of airport planning, design, and construction, such as standard specifications for grading, drainage, paving, lighting, and building construction, were revised and kept current. These and publications on airport planning, design, and development were written and published and made available to the public for a small fee.The collection and maintenance of accurate information relative to civil airport facilities were continued and expanded during 1946. These airport facility records formed the basis of airport information disseminated to airmen through the Notices to Airmen in the Airman’s Guide, as well as to the Army and the Navy.Necessary State and local airport legislation was fostered and encouraged by the Office of Airports in the interests of the development of civil aeronautics. Emphasis was placed upon the State legislation necessary to permit subdivisions of State governments to establish airports and to prevent by zoning the establishment of obstructions which would provide hazards in the aerial approaches of airports. Several State airport zoning acts similar to the model act prepared by the Civil Aeronautics Administration were enacted. The Office of Airports collaborated actively with the National Association of State Aviation Officials in the preparation and adoption of a uniform State aviation act, particularly with respect to those sections of the act relating to airports.Federal aid airport legislation.—The second session of the Seventy- ninth Congress passed Public Law 377, an act to provide Federal aid for the development of public airports, which was signed by the President on May 13,1946. I t  authorized appropriations of $500,000,- 000 for the continental United States and $20,000,000 for Alaska, Hawaii, and Puerto Rico over a period of 7 years, beginning with the fiscal year ending June 30, 1947, but no more than $100,000,000 may be appropriated in any given year for projects in the several States. The act provides for the development of public airports in the Territories, Puerto Rico, and the continental United States. Federal allotments from these appropriations must be matched by local funds. I t  further requires the administrator to prepare and revise annually a national plan for the development of public airports in the United States, the Territories of Alaska, and Hawaii, and Puerto Rico.Upon the passage of the act, the Office of Airports proceeded with all the necessary preparatory steps to initiate the program, including the preparation of rules and regulations and operating procedures, the establishment of district offices, the recruitment of personnel, and the preparation of the national airport plan for 1947. The Congress



74 REPORT OF TH E SECRETARY OF COMMERCE
appropriated the sum of $45,000,000 for construction and $2,975,000 for preliminary planning and surveys for the fiscal year 1947. Of the construction funds, $1,740,000 is for projects in Alaska, Hawaii, 
and Puerto Rico. _ . . .A significant development in the national airport picture is the tremendous expansion in civil aviation activities, including nonsched- uled private flying, and particularly in scheduled air transport operations. This unprecedented expansion has created a critical deficiency in adequate airport facilities throughout the Nation. I t  is believed that the Federal aid airport program will in a measure alleviate this deficiency, and at the same time provide the impetus necessary to encourage local public and private investment in the development of an over-all adequate national airport system.

OFFICE OF FIELD OPERATIONS

The Office of Foreign and International Service demonstrated during the year the advancements in United States civil aviation equipment, techniques, standards and practices to civil aviation representatives from 23 foreign governments who visited the United States from Argentina, Australia, Bolivia, Brazil, Canada, Chile, Denmark, Dutch West Indies, Ecuador, Egypt, England, China, France, Iceland, Iraq, Ireland, Netherlands, Norway, Peru, Philippines, South Africa, Sweden, and Switzerland, expending 1,362 man-hours in this work.Agreements, covering pilot training and other phases of civil aviation, were negotiated and prepared in cooperation with the Department of State between the United States and Brazil, Mexico, Peru, and Uruguay.Foreign -flag carriers.—Arrangements were made for the flight into the United States by foreign nonscheduled air carrier operators for a total of 1,500 flights resulting in a present average of 200 flights a month. Data dealing with foreign requirements for navigation of United States civil aircraft abroad was collected and disseminated to the United States aviation industry. Arrangements were made for the certification of United States airmen in foreign countries and for the designation of foreign physicians as medical examiners in Ireland, France, Egypt, and China to accomplish this purpose. A rrangements were also made for the certification of United States surplus aircraft located in foreign countries in order to expedite and simplify disposal and to permit return flight to the United States for conversion.Occupied countries.—At the request of the United States military occupation authorities, three consultants on a full-time basis were supplied to assist in the formulation and conduct of civil aviation programs in accupied countries. Members of the staff represented CAA on various interdepartmental committees working toward facilitation of international air travel and coordinated CAA representation and activities in connection with the Provisional International Civil Aviation Organization.In  cooperation with the Committee on Cultural Cooperation with Latin American Republics, the office directed and conducted pilot training programs in Brazil and Mexico which resulted in the sale of
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considerable United States surplus aircraft. I t  directed and conducted a United States civil aviation survey and technical missions to Bolivia, Brazil, Colombia, Costa Rica, Cuba, France, Lebanon, Panama, Peru, Turkey, Uruguay, and Venezuela, I t  supplied CAA technical data to numerous other governments which, together with technical surveys, resulting in programs from which the United States aircraft industry will receive great benefits.The office also arranged for the translation and recording of 35- mm. training films into French, Spanish, and Russian for distribution to the Eastern Hemisphere and the translation and publication of CAA manuals in Spanish for distribution in Central and South America.Foreign field offices.—The program of establishing foreign field offices at important points serviced by American-flag air carriers in foreign countries continues to progress and plans to open offices at London, Paris, Cairo, and Mexico City during the summer were completed. Offices at Balboa, Rio de Janeiro, and Lima were maintained during the year and a study is now being conducted to supplement this service in Latin America during the coming winter by opening two additional offices at Santiago, Chile, and Buenos Aires, Argentina. This program carries out the responsibility of the administrator under the Civil Aeronautics Act of 1938, as amended, to insure safety of operation of American-flag air carriers abroad through inspection for certification and approval.Regional counselor service.—The regional counselor service has been responsible for keeping the assistant administrator for field operations informed on the efficiency with which domestic field operations are performed, for generally standardizing the methods of all regions through suggestions, conferences, and the closest possible liaison.Since this service was organized two conferences have been held in Washington with regional administrators and Washington office staff participating. These conferences involve approximately 6 weeks preparatory work, an actual time count of 15 clays for discussion, and 2 to 3 weeks for promulgation of minutes.Correspondence handled by the office has averaged 300 pieces a month. A monthly highlights report from each region has been instituted to present an adequate picture of CAA activities to all concerned, and various current status reports have been prepared by the office of regional counselors to keep all regional and Washington offices advised on action taken on problems presented at the conferences or through correspondence.The regional counselor participated in a trip to Alaska and the West coast (including regions 3, 5, 6, 7, and 8) which proved extremely valuable in giving him a clearer and more complete understanding of the problems of those regions.
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OFFICE OF BUSINESS MANAGEMENT

The Office of Business Management carried out a number of programs during the year which were designed to bring about better administration and more efficient operations throughout the CAA.The contract and requirements service put into operation a departmental and field property management program to effectuate the policies of CAA with respect to conservation, transportation, warehousing, distribution, and accountability and management of all property.The general accounts service perfected and installed in each accounting office a mechanized system for handling outstanding obligations and fixed charges. The system is so designed that a completed and accurate analysis of outstanding items of this nature can be readily obtained, and the amount of outstanding obligations adjusted at the time payment is made and such adjustment immediately reflected in available funds.The personnel service was reorganized and decentralized. _ A simplification of procedure yielded a sufficient number of positions^ to make possible the establishment of a placement division and a training division in the Washington office.The budget staff, following a program of decentralization of authority to regional offices, placed increasing emphasis on the development of budget estimates in the regions. At the same time, the control of personnel and funds was given to the regional administrators, together with authority to initiate fiscal programs.The major programs of the management analysis service were the establishment of a new organizational structure for CAA, the coordination and consolidation of CAA policy and instructional material, the study and review of all CAA regional functions to determine whether or not they are essential, and the initiation of a study of regional functions for the purpose of establishing proper work units to measure adequately the various functions.Alaska commissary operations.—Following is a preliminary report of operations for the fiscal year 1946 which is based on the best information available at the present time. I t  is too soon after the close of the year to secure final information regarding the operation of the commissary. The information submitted is, therefore, subject to any adjustments which may arise from the following causes.The value of the merchandise inventory on June 30, 1946, as determined by an actual physical count may differ from the amount reflected in the statement.The outstanding obligations as of June 30, 1946, amount to $96,- 375.82. This figure represents the estimated amount of all unpaid bills, and the actual amount required to liquidate these obligations may differ somewhat from the estimate reflected by the records as of June 30. A substantial part of the outstanding obligations ($78,- 849.61 ) is applicable to the cost of merchandise purchased during the year. Almost all ($16,544.37) of the remaining amount represents unpaid freight bills.A final report will be prepared and submitted for the operations during this period at such time as all obligations have been liquidated.
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Preliminary report of operations for the Alaska Commissary 

[July 1, 1945, through June 30, 1946]
Sales :Pay-roll deductions $212, 535. 98 20, 052.25 6, 012. 79 3,036. 08 3 31, 457. 82

Reimbursements from Weather BureauReimbursements from other appropriations Mess hall per diem credit and cash sales Accounts receivable $273, 094. 92Cost of goods sold (all inventories computed at Seattle cost price) :Inventory of July 1, 1945 Purchases during 1946 2134, 886. 91 242,176. 79
TotalLess inventory June 30, 1946 377, 063. 70 188, 282. 98 2188,780. 72

Gross operating profit Operating expenses:Salaries Travel _Transportation of things:GBL (estimated) $21,575.87 Contract shipments 1, 858. 37

$34, 095. 43 605. 90

23, 533. 74 446. 53 209. 35 328. 20 465. 58

84, 314.20

Other contracted servicesEquipmentSuppliesTruck costs 59, 684. 73 24, 629.47
$4, 474. 86 12, 034. 08 14, 948. 88

Net operating profit
1 Accounts receivable: Weather Bureau Individual accounts EANF2 Inventory of July 1, 1945, includes operating loss for 1945 of $8,061.06.

OFFICE OF AVIATION INFORMATION

The impact of the unprecedented expansion in aviation was felt by the Office of Aviation Information which was called upon for many new informational services, and distributed more than 2y2 million publications, forms, and so on.Aid to veterans.—Veterans thronging into flight and mechanic schools, or attempting to get aviation jobs or set up new aviation businesses, flooded this office with requests for information and assistance. Similar demands came from other members of the public whose interest had been stimulated by the great wartime growth of aviation. The worldwide extension of aviation operations that was made possible by the coming of peace also brought new demands upon this office, both from United States sources interested in overseas activity and from foreign countries interested in United States equipment and methods.Aimed especially at veterans was the pamphlet Employment Opportunities in Aviation, covering both job prospects and information helpful in setting up new businesses; and a Mechanic’s Information Package, containing material needed by those seeking aircraft and engine mechanic certificates.
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Economic and statistical studies.—A departure in the publications field was Civil Aviation and the National Economy, a study giving for the first time a comprehensive picture of civil aviation development and its future potential.The great demand for statistical information was met more efficiently through publication of a second edition of the CAA Statistical Handbook, giving in one place a broad and authoritative collection of data on civil aviation. Also widening the scope of statistical data made available by this office was the transfer of the AECO (Aircraft Resources Control Office) unit. As a part of this office, it has completed a report on aircraft production during the war period, and, in collaboration with the Census Bureau, has embarked on a new series of production reports combining civil and military data. Information on registered civil aircraft was furnished under contract to a publisher who made these lists available in directory form.New publication techniques.—To meet the particular needs of newcomers to aviation, a new type of publications program was inaugurated. Supplementing the technical manuals already available, popularly written, well-illustrated booklets were issued, notable among which were Path of Flight, dealing with navigation from the private pilot’s viewpoint, and Realm of Flight a simple treatment of weather as it affects the pilot. Tens of thousands of these booklets were sold within a few weeks after issuance.Two publications were issued in cooperation with the Army Air Forces and the Navy Bureau of Aeronautics, Standard Airport Traffic Control Procedures and Standards for the Control of Instrument Flight Rule Traffic, which present these standards visually.Visual services.—A great variety and quantity of material for the furtherance of vital CAA programs were furnished by visual services. Posters on air marking and air safety, for example, were prepared for reproduction; a slide film to educate employees on the efficiency rating system was written and produced; and illustrations clarifying new technical developments by the CAA were prepared. Special exhibits were planned and produced for national aviation conferences.Flight information.—The former monthly Air Navigation Radio Aids and the semimonthly Notices to Airmen were consolidated into one semimonthly publication called Airman’s Guide. This improved flight information service gives pilots up-to-date information on radio facilities, airports, and other aids to navigation in one handy volume.Foreign field.—Spanish text and art were prepared for a number of training and technical bulletins; French and Russian commentaries were recorded for use in Germany and Austria in connection with a slide film explaining American air navigation aids; and a substantial volume of information was supplied in response to inquiries from foreign countries.The history of C AA wartime activities requested by the Office of the President was well on its way toward completion.More than 50,000 requests for information were handled, involving the distribution of over 2,500,000 publications, foi’ms, etc.
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AERONAUTICAL LEGAL

During the year the enforcement and litigation division received a total of 1,303 reports requiring enforcement action. Proceedings were filed with the Civil Aeronautics Board in 392 cases which resulted in the suspension of 94 airman certificates and the revocation of 99 airman certificates by the CAB. Ten cases were either dismissed by the Board or withdrawn by the Administrator. One hundred and eighty-nine cases were pending before the Board at the end of the year.Enforcement activities.—Civil penalty actions initiated by the division were compromised by the Administrator in 100 cases; 45 cases are pending compromise; 5 cases were withdrawn without action, and 8 cases were referred to the Department of Justice. The Administrator accepted offers of compromise in the sum of $7,730 and the Department of Justice in the sum of $50. The Department of Justice also collected $575 from cases pending from previous years. In  addition, that Department also withdrew, or dismissed, without collection, six cases.Reprimands were issued in 206 cases and 145 cases were filed as matters of record. The cases filed for record involved either violations of a technical nature not warranting disciplinary action or alleged violations by persons who were deceased or in the armed forces of the United States. Thirty-nine cases were transmitted to the Provost Marshal General’s office for investigation either because of reported subversive activities by applicants for airman certificates or because the applicant was of enemy-alien descent. Attorneys of the division appeared on behalf of the Administrator in 117 hearings, rehearings and the taking of depositions at places other than Washington, D. C., including 7 hearings of petitions for reconsideration of the Administrator’s refusal to issue medical or airman certificates.Opinions and reports.—Attorneys comprising the contract and airport division rendered approximately 205 formal written opinions to various offices of the CAA during the year. Approximately 20 opinions with respect to the powers of the CAA were rendered to other agencies of the Government. Twelve reports which were necessary for the proper defense of suits against the Government arising out of contracts made by the Administration were prepared for the Department of Justice, one case involving an apparent forgery of official Government documents was investigated and forwarded to the Department of Justice for appropriate action, and attorneys of the division collaborated with that Department in the acquisition of title to a tract of land to be used as a CAA radio transmitter station site.Ten reports were made, through the Department of Commerce, on legislation with respect to contract claims and similar matters.A detailed report was made to the Budget Bureau concerning the charging of fees for CAA services.Attorneys in the division attended a total of 184 conferences with other CAA officers and with outside agencies and people, not including a series of conferences attended by one attorney at the State Department with the ad hoc Subcommittee of the Telecommunications Coordinating Committee which consumed an average of 7 hours a week
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for 4 months. A hearing before the Federal Communications Commission on the application of Aeronautical Radio, Inc., for permission to utilize certain radio channels used by the CAA occupied 50 percent of the time of one attorney for 4 months. Two reports were made to the State Department on a proposed agreement between the United Nations and the United States for a permanent headquarters site. One member of the division devoted full 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 insui'ance policies and bonds.CAR amendments and interpretations.—The attorneys comprising the regulation, legislation, and international division recommended 34 proposed amendments of the Civil A ir Regulations to the Civil Aeronautics Board; provided 55 written interpretations of the Civil Air Regulations and 249 other legal opinions, and reported to the Department on 110 legislative bills. In  addition, three proposed Executive orders and four proposed bills were drafted, including an entire redraft of the Civil Aeronautics Act of 1938, undertaken in conjunction with the attorneys of the Civil Aeronautics Board, and legislation for the transfer of air-navigation facilities and airports outside continental United States from the War and Navy Departments to the Administration. All of the material for the Bureau of the Federal Register was reviewed for legal sufficiency and certified, and liaison was maintained between the Administration and the Bureau of the Federal Register. This material included 16 amendments to part 600 and 35 amendments to part 601 of the Regulations of the Administrator. Seventeen opinions relating to international legal problems were provided. This office also represented the Administration at congressional hearings on bills to amend the Surplus Property Act and to establish an international air policy board and attended numerous conferences in the office of the Solicitor relative to legislation affecting the Administration, the Department, or both.The general counsel, in addition to the supervision and direction of the operation of the legal office, attended numerous meetings as a member of the Department of Commerce—Civil Aeronautics Administration Connnittee on State legislation; meetings of the United States section of CITEJA  of which the general counsel is a member; as legal adviser to the United States delegation at the PICAO conference held at Montreal Canada; as chairman of the ad hoc Subcommittee on ACC 47/10 Revised; represented the CAA at conferences with national organizations interested in civil aeronautics, and testified before the congressional committees on legislation affecting the Administration.
PLANS AND PERFORMANCE STAFF

In  February 1946, the plans and performance staff was established in the Office of the Administrator with the assigned functions of serving as a planning and coordinating adjunct of the Administrator’s office in discharging his responsibilities with respect to program planning, with particular emphasis on long range and external problems ; the A ir Coordinating Committee; the Provisional International



Civil Aviation Organization, and coordination of technical standards.Study of service charges.—A comprehensive study requested by the Congress with respect to the imposition of charges for Federal Airways services is being made. During the year a study was completed leading to the imposition of certain charges in connection with Safety Regulation services. A leading part is also being taken in the development of a study dealing with the detailed functions performed by CAA in Washington and the field, on the basis of which steps are being taken to bring about all possible economies in the number of personnel required to perform such functions.A 5-year program is in preparation covering all activities of the CAA which will be of value in forecasting future budget requirements and will serve as a master plan of operations for the agency.ACC liaison.—The liaison representative of the Air Coordinating Committee (ACC) serves the entire Department of Commerce in the preparation of proposals for consideration by ACC, and the coordinating and implementation of activities arising out of ACC. This work deals with aviation matters which are of joint interest to the Department of Commerce and any other Federal agency. The ACC has to date considered over 438 cases and has over 20 subcommittees actively engaged in working out solutions to various aviation 
problems.PIG AO coordinator.—The*CAA-PICAO coordinator is the focal point for international civil aviation matters arising in the PICAO in Montreal (of which the United States is a member), or arising in the United States for transmittal to PICAO, wherever such matters affect the Department of Commerce. This span of coordination has been extended to include all Federal agencies concerned with technical or air navigation matters by designation of the CAA-PICAO Coordinator as Acting United States-PICAO Air Navigation Coordinator, as well as vice chairman of the Air Coordinating Committee Subcommittee on PICAO matters.Since the inception of PICAO on August 15, 1945, an outstanding contribution has been made by it through the completion and adoption of International Standards and Recommended Practices governing international air navigation in the fields of accident investigation, aerodromes and ground aids, aeronautical maps and charts, air traffic control, airworthiness, communications, meteorology, operating standards, personnel licensing, and search and rescue. In  addition, related activties of a world-wide nature are being conducted by means of PICAO Regional Air Navigation Meetings.In  all of the foregoing activities, the United States has played, and continues to exercise, a leading role in the development of proposals based on United States standards. Similarly, the Department of Commerce, and especially the CAA, has contributed heavily of its personnel and technical efficiency in this country, at the headquarters of PICAO in Montreal and at regional meetings throughout the world.Stcmdardization coordinator.—-The Standardization coordinator is establishing liaison with Government and industry organizations dealing with aeronautical standardization. He will represent CAA on policy matters, arrange for CAA technical representation where re
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quired, and the preparation, coordination and presentation of the position of CAA at meetings of such committees. He is engaged in establishing a series of directives known as Technical Standard Orders, including the establishment of a registry of such orders and all pertinent portions of the related Civil Air Regulations. This coordination embraces all technical standards dealing with aircraft, airports, airmen or airways recommended by the CAA, as well as authorization of any deviation from such standards that may be necessary.

OFFICE OF AVIATION TRAINING

During the fiscal year 1946, in its functions of giving technical and professional help to schools, colleges, and other agencies contributing to the advancement of aviation training and education, the Aviation Education Division, through its office staff and field representatives was instrumental in adding 9 States to the list of those which have developed and adopted State-wide programs of aviation education for their public schools, vocational schools, and institutions of higher learning. This brings to 20 the number of States now in the process of implementing programs of aviation education (Alabama, California, Colorado, Connecticut, Florida, Illinois, Indiana. Kansas, Massachusetts, Michigan, Missouri, Nebraska, New Hampshire, New York, Ohio, Pennsylvania, Tennessee, Rhode Island, Texas, Wisconsin, and the District of Columbia). Fifteen additional States and the Territory of Alaska are, at present, developing comprehensive plans for aviation education (Arizona, Idaho, Iowa, Louisiana, Maryland, Minnesota, North Carolina, North Dakota, New Mexico, Oklahoma, South Carolina, South Dakota, Utah, Washington, Wyoming, and Alaska).Consultant services.-—At the request of State and local school authorities the CAA educationists engaged in assisting with the implementation of plans already established, with the formulating of plans currently developing, and with preparation procedure in the States not yet at the planning stage. Much in the way of redirection of wartime high-school courses is still being done. Requests for the services of educationists in constructing aviation courses and programs have increased materially during the year. Aid in the development of in-service training courses has been extended to other CAA divisions. A recommended flight experience course for high-school students was prepared and is being introduced wherever desired by State school authorities. The major task confronting the CAA educationists related to developing and carrying out of State-wide programs of aviation education. To these ends services have been contributed toward Operations Institutes, teacher-training programs, teacher-association meetings, and so on.Operations Institutes.—The CAA Operations Institutes continue to be popular and effective from both the points of view of education and public relations. This activity is conducted in cooperation with State Departments of Education, the CAA regional staffs, and the Weather Bureau. Its purpose is to acquaint the layman, teacher, or businessman with the facilities contributing toward successful air commerce. The operation of airway communications, of air traffic control, and of the Weather Bureau are explained and demonstrated.
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Such Institutes have been held in over 100 important airport cities with aggregate attendance of approximately 10,000 citizens.Education research publications.—The results of all research pro- jects undertaken to date continue to be available to the Nations school administrators and teachers. In  February 1946 the Aviation Education Source Book for the use of curriculum makers and teachers and for the guidance of textbook writers and publishers of aviation education textbooks was published by Hastings House, New York City. The research report A Study of Aeronautics Courses m Secondary Schools is in process of publication by the McGraw-Hill Book Co. 1 he American Council on Education’s revision of A Survey of Collegiate Courses in Aviation and Related Fields is nearing completion, lne  Aviation Education Research Group at Syracuse University, sponsored by the Office of Aviation Training, produced the manuscript of a high-school text concerned with implications of aviation for the social 
studies.Much interest in the possibilities of aviation education has resulted because of the influence of the Teaching Aids Laboratory. This laboratory, located in the Commerce Building at Washington, is available to the public for observation. The laboratory has been kept up-to- date with respect to demonstration devices, audio-visual aids, and textual materials pertaining to all aspects of aviation instruction. I t  is proving an effective device for promoting improvement in teach
ing techniques. . . .  .Inter-American aviation training program.—The inter-American aviation training program, sponsored by the Department of State, made steady progress during the past year. _ I t  completed a 6-month postgraduate training of 43 aviation mechanic graduates of the Third Inter-American Aviation Training Program, who were given on-the- job training at various United States aviation industry concerns, after completing the aviation mechanic course at the Spartan Aircraft Co., Tulsa, Okla. The fourth inter-American aviation training program which consisted of 23 pilots trained at Purdue University, West Lafayette, Ind.; 40 aviation mechanics trained at Spartan Aircraft Co., Tulsa, Okla. (30 of whom were given 6 months of on-the-job tra in ing); 36 airway communications and air traffic control technicians trained at the CAA Training Center, and the University of Kansas City both at Kansas City, Mo., and 19 aviation interns was completed.The 19 carefully selected aviation interns received a special 8-week orientation course at the University of Michigan, Ann Arbor, and were then placed with various aviation companies throughout the United States for practical on-the-job training in specialized fields of aviation such as airport management, airline traffic, airline dispatching, airline engineering and maintenance, for the remainder of their year’s training under their scholarship awards. They were still in training at the close of the fiscal year. All other trainees in the fourth program have returned to their home countries, and reports received indicate that about 90 percent of them are being employed in Latin-American aviation.The F ifth  Inter-American Aviation Training Program, consisting of 18 airway technicians training at the CAA Training Center in Kansas City and 8 aviation industry interns training at the Uni
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versity of Michigan, in Ann Arbor, was begun. Fifteen airway technician^ lo aviation industry, and 15 key employee candidates from 11 Latin-American countries for the Sixth Inter-American Aviation Training Program scheduled to start January 1,1947, were allocated.A representative of the Office of Aviation Training completed a personnel survey of all the Latin-American countries in order to determine to what use the training received by former trainees of the program was being put, and also to estimate the most beneficial and most needed categories of training the Latin-American countries will require in future programs.

Flight Training Division.—The Flight Training Division began operations in January 1946. Its major activity was in connection with veterans training under the GI bill of rights, the Administrator . TH1? charged the Office of Aviation Training with liaison responsibilities in this matter. The Division prepared and cleared with other interested OAA offices a letter from the Administrator to the Governors of the States suggesting that CAA standards for approved schools be used by the States in designating such schools to the Veterans’ Administration. The letters were sent out under date of March 28, 1946. I t  gave advisory services to VA in the drafting of instructions relating to payments for flight training under the GI bill. Services included the arrangement for and holding of a preliminary conference among representatives of the Veterans’ Administration, the National Association of State Aviation Officials, and the Office of Aviation Training. These instructions were issued by Veterans’ Administration under elate of May 17. 1946, as Circular No. 119.. Liaison with Veterans’ Administration on flight training was continued. For example, on advice of the Division, VA authorized an advanced instrument course covering radiodirection-finding. The purpose of this course was to provide instruction over and above that provided in the regular instrument course to veterans preparing for the Airline Transport Pilot Rating. The Division studied the problem of obtaining statistical information on the scope and results of veterans flight training under the GI bill. A report form and procedure were developed in cooperation with other interested CAA offices and submitted to the Administrator.A representative of the Office of Aviation Training attended regional conferences of State aviation officials in Atlanta, Kansas City, and Chicago, and the NASAO conference in Washington for the purpose of discussing veterans flight training matters.There was a large volume of correspondence with veterans and schools on flight training under the GI bill, and many personal interviews were held with veterans. Veterans were advised how to make application for such training and schools were provided with copies of Manual 50 as a guide to setting up flight courses.Audio-visual training aids section.—Six sound color film strips were produced for use in the in-service training of CAA employees— Planned Developments, Approach Control, CAA Communications, Airman Service, Air Traffic Rules, and Air Traffic Control—Promoting Safety and Efficiency Through Automatic Communication Methods.
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Five thousand copies of color posters entitled, Approach Control, Air Traffic Rules and Control Practices, and Air Marking were prepared and distributed in cooperation with the Office of Aviation In formation which also participated in the preparation of translations and transcriptions of color filmstrip A Typical Flight—in Spanish, French, and Russian. Arrangements were completed for preparation of translations and transcriptions of seven additional filmstrips in three foreign languages.The section prepared 140 black and white color lantern slides and 20 different organizational charts for various operating divisions of the CAA. I t  accomplished the organization and establishment of a film distribution service at each of the airway traffic control centers. Ten of these centers were activated during the year and 18 others will begin operation as soon as equipment is available. A manual has been prepared and distributed covering the operation of this film service, and a descriptive catalog of available films has been prepared. Each of the film centers now in operation has been provided with a 16-mm. sound motion picture projector complete with screen, 32 reels of 16-mm. sound motion pictures, etc.Arrangements were completed for the preparation of visual training aids requested by PICAO. I t  arranged for the sale and distribution, through Castle Films, Inc., of training films produced by CAA, and prepared an extensive bibliography of aviation training films.Basic instrument flight training program.—During the fiscal year 1946 a standardized basic instrument flight training course for use in the national CAA training program was prepared. Two manuals were written, duplicated, and distributed to the regions. One manual, entitled Basic Instrument Flight Training Manual was designed for the students’ use to serve as a study guide; the other manual, Basic Instrument Fight Instructor’s Syllabus, was written to assure standardization of teaching methods and techniques.A Link training laboratory unit under this program has been activated in the Commerce Building in Washington and approximately 150 individuals have applied for the course.In  the various regions 23 basic instrument training centers have been established with surplus equipment secured from the armed forces. These centers, in addition to the regional offices, are equipped to serve all CAA personnel whose duties require them to handle or control aircraft in flight.

PERSONAL FLYING DEVELOPMENT

The post of Assistant to the Administrator for the development of personal flying was established in each of the regions during the year. The task of the men who fill these positions is to assist the regional administrators in all matters concerning the promotion of nonscheduled flying, making recommendations on airports, airways, and regulations. They represent the regional administrators at all regional meetings whose objective is the fostering of aviation.In  view of the contemplated enactment of the Federal Airport bill, it was thought advisable to determine whether it would be possible to
722079—46----- 8
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develop the airplane so that single runway fields could be used instead of all-way fields, with a corresponding reduction in the cost of airports. An appropriation of $150,000 was obtained and efforts were made to enlist the interest of the industry in the development of cross-wind landing gear. Contracts were negotiated with the Fair- child Airplane & Engine Co. and with the Goodyear Aircraft Corp. to carry out the development work. The Fairchild Co. was given the task of developing a cross-wind landing gear for the PT-21, a large number of which were used in the services and later sold to the public. The Goodyear Co. was given the task of attempting to develop a cross-wind landing gear which would be adaptable to the smaller type of airplane such as the Piper, Taylorcraft, and Aeronca.The first trials of the Fairchild undercarriage proved entirely satisfactory for landings and take-offs on cross-winds, but additional development work was necessary to improve taxying characteristics. Work on the Goodyear contract has not progressed far enough to draw any conclusions.Preliminary work was also done looking toward contracts with the Bellanca Aircraft Corp. and the Firestone Aircraft Co.
RESEARCH DIVISION

During the year the work of the Research Division continued largely in the two established fields of pilot selection and training. Since the number of permanent employees is small, most of the projects are conducted under contract. The contractors are usually universities and other research organizations having highly trained staffs.The primary contractor is the National Research Council, an operating agency of the National Academy of Sciences which is obligated by Federal charter to give advice and do research for Government agencies which request them. Some of the projects undertaken by this agency for the CAA are sublet to universities. The National Research Council, with the cooperation of the CAA, selected a large advisory committee and a small executive committee which carefully watch the conduct of the research projects and make reports of findings to the CAA.A study of the relationship between visual qualifications and ability to learn to fly was initiated upon request of the CAB and is under way at Ohio University. The Research Division accepted the job and requested the National Research Council to conduct the investigation. Together they designed the experiment and after making proper arrangements with Ohio State University, flight training was begun for the first of 200 subjects composed of a group of people with a wide range of visual qualifications. The progress of each student is measured daily. In  this measurement the CAA inspectors from the third region play a large role. When the results are finally assembled they will be evaluated by experts of the university, by the National Research Council, and by the Civil Aeronautics Administration, and a final report will be submitted to the Administrator for later transmission to the Civil Aeronautics Board.Among those who designed the experiment and who will evaluate the results are technical consultants of the medical division of CAA.
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I f  the results are found to be reliable and practical, they will probably be used as the basis for some of the visual requirements for civilian pilots. Thus the outcome of the investigation will determine in part the size of the customer pool for the use of airplanes in the United States, because it will determine the number of the total population to be excluded from airplane pilot privileges because of visual disqualification.A second investigation which is being conducted under contract with the University of Tennessee is one concerned with methods for the improvement of skill of instructor pilots. The project was designed after several years of experimental work at other universities and colleges, particularly at Stephens College in Columbia, Mo. While the contractor in the present instance is a university and while it contributes a third of the cash cost to the project, the close scrutiny and cooperation of the CAA Research Division is welcomed and its advice sought. Careful recordings of the instructor’s talk to the student pilot are made on magnetic wire during flight. These recordings are transcribed and measured for quality by a code prepared in former experiments. The code is being improved during the conduct of the investigation. The instructors go oyer the typewritten records of their teaching with trained psychologists. These psychologists, who are themselves flyers, point out possible improvements to the instructor pilot. The latter then proceeds to give another lesson. The process is repeated over a period of 10 or more flight instrument hours and results in terms of progress measured by the code. This is the first experiment in the history of aviation in which the improvement of flight instruction has used practice teaching.During the course of the experiment use will be made of inspector’s advice and a request will later be made to the safety regulation division to send some of its inspectors to the project for the purpose of taking the practice training. The final results will be turned over to units of the CAA concerned with setting standards for flight inspection leading to instructor certificates.

AIRCRAFT CONTROL OFFICE

For the past 6 years the CAA has owned and operated 231 aircraft, from 6 to 15 years old, which were uneconomical to operate and repair and difficult to maintain in an airworthy condition. During the fiscal year, upon proper authorization, arrangements were made with the War and Navy Departments and the W ar Assets Administration for the transfer of surplus military aircraft and aircraft spares to replace the obsolete CAA fleet. All of the CAA aircraft of the single-engine trainer type thus acquired were converted and overhauled at Navy establishments and the cost was paid by the Navy Department.As of July 1, 1946, 95 percent of the CAA fleet had been replaced and 66 percent had been converted to civil requirements and were placed in service.A program for the procurement of spare parts for the 5-year estimated life of the aircraft acquired was put into effect, with the cooperation of the War and Navy Departments. Parts are shipped to the CAA aircraft inspection and storage base at Oklahoma City and
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resliipped from there to the various regional aircraft service sections which have been expanded to handle the replacements. Thus the acquisition of surplus spare parts and components placed the CAA in a position where the replacement of such parts on CAA aircraft could be made by CAA personnel at a saving over the old method of doing the work by contract.The CAA, for the first time in its history, will have in operation modern aircraft of 7 standardized types in place of the old fleet of 15 different types. This standardization of the fleet will result in a saving in operating costs by the establishment of line-maintenance methods.
WASHINGTON NATIONAL AIRPORT

Air traffic using the airport exceeded that of the previous year by more than 28 percent, with a total of 167,312 flight movements. Operations of the scheduled air lines comprised over 54 percent of the flight movements, those of the military 27 percent, and itinerant and local flights 18 percent.Enplaning and deplaning passengers of the six scheduled commercial air lines, one of which began operations in April, totaled 941,578, an increase of more than 35 percent over the preceding year. This number does not include military passengers nor Government personnel of Government-owned aircraft operating from the airport.Prospects are that operations of scheduled commercial air lines will comprise about 75 percent of all operations on the airport and that military flight operations will be reduced to less than 5 percent of the total flight movements.



U. S. Coast and Geodetic Survey
GENERAL STATEMENT

The surrender of Japan in August 1945 marked the beginning of the postwar readjustment period in the work of the Bureau. From that time on to the close of the fiscal year our major effort was centered on channeling back our activities to a peacetime basis. In  the past 5 years projects in surveying and mapping were very properly limited to those areas which were of interest to our military activities. This necessarily resulted in bypassing many projects that would normally have been undertaken by the Bureau. With the war over it is essential that this accumulation of surveying needs be resolved at an accelerated and expanded rate in order that, for purposes of security and advancement, we shall not fail to chart all changes of nature along our coasts and of the improvements made to promote commerce in this period. Furthermore our work must be made more responsive to and commensurate with the needs of an expanding and developing America.World W ar II , more than any other, has demonstrated the close relationship that exists between the functions of the Coast and Geodetic Survey and the successful operation of our land, sea, and air forces. The dependence of our commerce and industry in peacetime upon adequate maps and charts and upon basic mapping programs has been amply demonstrated.We are now on the threshold of a new and promising era in the field of work of this Bureau. While it would be difficult to predict what the full impact of the war will be upon surveying and mapping of the future, it is reasonable to expect that many of the techniques developed will find application to our peacetime needs. One of the most promising of these developments is in the field of electronics. Applications of this science to plane and ship location have given us a new conception of its applicability to surveying and mapping work. Experiments are being carried on with various forms of radar for the control of offshore hydrographic surveys. Indications are that these methods will not only displace our present acoustic methods but will permit the extension of accurate hydrographic surveys to distances offshore hitherto considered impossible. Electronic methods will doubtless have applications to certain types of geodetic control. I t  is expected they will permit the extension of such surveys beyond the limits of present visual methods and speed up the determination of hemispheric data.Likewise, the use of electronic devices in commercial ships or on channel buoys and other aids to navigation will impose new demands on our nautical charts. Under study at the present time are the
89
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changes that may be required to adapt our product to the changing conditions in the field of marine navigation.The application of electronics to some of our surveying instruments seems feasible, but further research is required in this as well as other fields.Under the impetus and pressure of war many improvements in processes and techniques have been made in the Bureau, particularly in chart reproduction. The commercial manufacture of vinylite, a plastic product of high dimensional stability under extreme ranges of humidity, found wide application in the lithographic process .and opened the door to many innovations in color separation work, in the preparation of color proofs, and in gradient tin t work for nautical and aeronautical charts. With further research wider and additional applications are indicated.In  the interest of broadening the technical services of the Bureau, and in keeping with its public-service nature, we are trying to establish a closer liaison with the public and to secure a wider dissemination and use of our products. The data of the Bureau have many collateral uses for engineering, industrial, and scientific purposes. For example, successive hydrographic and topographic resurveys of changeable areas furnish an authentic record of shore-line changes useful in the study of beach erosion and protection, and in the settlement of riparian rights based on water boundaries; triangulation and leveling data are available for use in water-power development, irrigation projects, flood control, and highway location; magnetic data furnish information in the study of radio transmission; tide and current data are used in planning harbor and water-front improvements; and gravity measurements are needed for geophysical prospecting for oil.In  our experience we have found that much of our available and useful data is either unknown to the average engineer and surveyor, or there is a lack of understanding as to its use. I t  is not meant to imply that work of the Bureau is not known by many individuals— the demand for marine and aeronautical charts, magnetic, tide, and geodetic data will indicate otherwise. I t  does mean that our data, which are so meticulously collected, analyzed, and compiled for public use, could have greater appreciation and utilization in the economic welfare of our country. To bridge this gap will be one of our immediate concerns, so that a program may be developed that will result in a better understanding, a more effective distribution, and a greater usefulness of the products of the Bureau’s activities.The Bureau has recognized the need for closer relationship between the surveying and mapping agencies of the Government and for closer contact of the general public with these agencies. In  addition to fostering projects within its own jurisdiction, the Bureau has cooperated during the past 4 years in publicizing the work of other Federal agencies among State, municipal, and private surveyors. Personnel of the Bureau have contributed to this end through their work with Surveying and Mapping, the official journal of the American Congress on Surveying and Mapping. This is the only publication in this country  that deals exclusively with surveying and mapping matters, and as such affords an excellent medium for the dissemination of such
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information. Through the regional representatives of the Congress and through its annual meetings, a closer liaison has been eifected with individuals and others who are interested in the development of our natural resources, and who recognize that the first need in such development is the making of accurate surveys and the preparation of 
detailed maps.

THE COAST SURVEY— ITS BEGINNINGS AND DEVELOPMENT

In  1807, the Congress recognized the necessity for maps and charts of the coasts and harbors of the country for the benefit of commerce and navigation, by directing the President to cause a survey of the coast to be made, as well as the islands and shoals offshore. The work was entrusted by the President to the Treasury Department. The procurement of precise instruments and other delays, including the War of 1812, postponed actual field work until 1816. Other interruptions occurred over the next quarter century, until in 1843 a plan of survey operations was adopted which has since been followed as the basic principle of the work of the Bureau.In  1871 the Congress authorized the work to be expanded to provide a geodetic connection between the Atlantic and Pacific coasts and to provide the States with geographic positions for control of their topographic and geologic surveys. Since that time the execution of these geodetic surveys has been for the purpose of establishing a fundamental Federal framework on which all land surveys—whether Federal, State, municipal, or private—are or should be based.Two other activities, not contemplated in the original act, have been added to the functions of the Bureau in recent years. One is earthquake investigation—known as seismology—transferred by the Congress in 1925 from the Weather Bureau, and the other is the preparation of aeronautical charts, delegated to the Secretary of Commerce under the Air Commerce Act of 1926.The Coast and Geodetic Survey today renders a considerable variety of essential services for the advancement of marine, aviation, commercial, and industrial interests of the country. The Bureau can be likened to a manufacturing establishment. Surveying parties go into the field and gather the raw materials. Those raw materials are shipped to Washington, where the central plant is located. In  this plant the materials are worked over, and from them are derived certain final products in forms suitable for public use. These products invariably take the form of publications, and the final and culminating step in the process is the quantity production of these publications. Charts and maps are produced in our own printing plant. Other publications are printed at the Government Printing Office.The products of the Bureau which are available to the public are : Nautical charts, related nautical publications, control surveys in the interior, tide and current tables, geomagnetic surveys, seismologic investigations, aeronautical charts, and topographic maps.The question might rightfully be asked to what extent the program of surveying and charting the country is completed. The answer, however, cannot be simply given. As our country expands commercially and industrially, new demands are made on the products of the Bureau,
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and new uses for those products are brought to light. Our concept of public service is ever changing and ever widening. As an example may be cited many of the hydrographic surveys that were made a generation or two ago which are now in a stage of obsolescence because of the more exacting requirements of present-day water-borne transportation.
CHARTING OUR COASTAL WATERS

One of the principal products of the Bureau’s activities is the nautical chart. Its importance to our commercial development was recognized at an early period in the history of our country. The duty of surveying and charting the approaches to the shores of a nation stands high on the list of international obligations for the promotion of international water-borne commerce. Without adequate charts, free and unrestricted intercourse by water would be impossible, and harbors as effectively closed to the commerce of the world as though blockaded by an enemy fleet. Charts are essential not only for our own Navy and merchant marine, but it is just as important that they be available to foreign vessels plying our waters, if they are to engage in commerce with us.The function of the nautical chart is to safeguard our seaways. I t  keeps commerce informed as to hydrographic conditions. I t  guides the mariner over what has often been called the trackless sea, it directs him to the lanes of travel that are safe, and warns him of the rocks and the shoals that may bring him to grief. The chart is a basic implement of water-borne commerce, as essential to the ship as the compass, radio, or the rudder. As our ports and harbors grow, the charts must grow with them. The millions spent annually on harbor improvements, port facilities, lighthouses, and buoys, as well as the elaborate hydrographic and topographic surveys made by this Bureau, would fail of their full purpose if these changes and improvements were not shown on the charts.To cover our extensive coast line, 879 different charts are published at the present time. Charts are designed on several scales to meet the different needs of navigation. The scale of a chart generally determines the amount of detail that it is possible to include, and this in turn determines the use to which the chart can be put. At one end of the range of charts are the charts designed for offshore navigation between distant ports. These must embrace large areas, hence the scale must be made small. Detail on such charts is of secondary im portance. At the other end are the charts designed for navigation in harbors, which require a maximum of detail consistent with clarity and legibility. Such charts being of limited extent can be constructed on much larger scales, permitting fullness of detail in topographic and hydrographic features including the channels to be followed, the positions of lights, beacons, buoys, and prominent landmarks from which the mariner can identify his position as he comes to a safe anchorage. Between these two extremes there are other series of charts that are required to safeguard navigation. For example, in the vicinity of New York there are five different chart series on scales rangin«- from 1: 10,000 to 1: 1,200,000.
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The publication of a chart by no means completes the work of the Bureau in that locality. Charts must be kept alive if they are to serve their purpose properly. They must be revised frequently to give an accurate and up-to-date picture of existing conditions. The coastal region, which the chart portrays, is the zone where two great physical provinces meet—the land and the sea—and where constant changes are in progress, due alike to natural forces and to the works of man. Ocean waves and currents are constantly taking material from one place and depositing it in another, as is evidenced by the westward growth of Rockaway Point, Long Island—a growth of over 4 miles in 100 years. Rivers empty vast quantities of sediment near their mouths to build out the coastline, a striking example of this being the Mississippi. In  times of heavy storm, barrier beaches are often broken through to form inlets of a temporary or permanent nature. Bars and channels are constantly shifting. Men are dredging channels, filling up tide flats and building their manufacturing plants or terminal facilities upon them, and establishing or shifting lighthouses, beacons, and buoys to conform to the changing demands of commerce.The charts must be kept corrected to show all these changes. This means that each edition of the chart of any of our important seaports soon becomes obsolete and must be superseded by a new edition showing the changes that have occurred since the preceding one was printed. In  the case of the New York Harbor Chart, it has been found necessary to print it about four times a year. Between printings important corrections, such as changes in lights, buoys, beacons, recently reported dangers, and other critical information are applied by hand before the chart is issued to the public. Once issued, changes in the chart are published in the weekly Notice to Mariners, which the navigator uses to apply to his chart until a new edition is issued. Every effort is made to keep the navigator fully informed of vital changes in the chart.

CHARTING OUR AIRWAYS

Because of the basic similarity between nautical and aeronautical charts, the Bureau was instructed under the Air Commerce Act of 1926, “to provide as adequate charts for air navigation as it now provides for ocean navigation.” In fulfillment of this directive, the Bureau has compiled and printed 579 aeronautical charts of the United States and its possessions. These range from large-scale charts for piloting and contact flying to small-scale charts for use in the navigation of high-speed transports, special charts for radio navigation, and charts for instrument approach and landing procedures. Some 50 miscellaneous sources are used in compiling these charts. Upon the basic chart, airports, beacon lights, radio-range stations, and other aeronautical data are overprinted, usually in red. These charts must be kept current, particularly for the aeronautical data, in order to provide the aviator with knowledge of existing conditions.An important phase in the preparation of an aeronautical chart is the flight check. To insure accuracy of the detail shown, the charted area is flown over, before final publication, by an experienced observer and details on the chart are compared with title ground below. Neces
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sary corrections are indicated, and prominent landmarks are noted for addition to the charts. Some of the most important information on ground conditions is obtained for the aviator from the flight check.The publication, Practical A ir Navigation, prepared by one of the Bureau’s cartigraphic engineers, has been adopted as a standard text by the Civil Aeronautics Administration, and is now published as Civil Aeronautics Bulletin No. 24. A second edition of this widely used publication was issued during the year.

CHART PRODUCTION
The demand for nautical and aeronautical charts has decreased to some extent since the ending of the war, although requirements for aeronautical charts have shown an appreciable increase in recent months. Nautical charts are averaging approximately 50 percent of the total for the last year of the war, while aeronautical charts are averaging 65 to 70 percent. A total of 14,038,555 copies of charts was issued. The relative annual output of navigational charts and related publications for the past 4 years is given in the following table:

Charts and related publications issued
Type of chart or publication 1943 1944 1945 1946

Nautical charts____________ 1,916,599 11,773,464 35,661 56,109 36, 698

2,913,666 17,645,892 16,086 81,449 86,038

4,330,547 16,899,049 13,884 98,016 40,933

2,235,396 11,803,159 14,067 80,014 37,856

Aeronautical charts_____Coast pilots___ ______________Tide tables_____________________Current tables......... ............ .

The distribution of nautical and aeronautical charts during the year is given in the following table:
Distribution of nautical and aeronautical charts

N A U T IC A L

Free issue:Navy Department: PercentHydrographic Office___________________  1 , 700, 581 76. 3Coast Guard__________________________  3,134 .1War Department_____________________________ 9, 605 .' 4Coast and Geodetic Survey_________________  12, 564 . 6Other departments____ _______________________  6, 678 '. S
1, 732, 562 77. 7Sales---------------------------------------------------------   378, 644 17.0Condemned----------------------------------------------------- 119, 284 5 3

„ . . . 2,230,490 100.0 2,230,490Special printing of charts for Hydrographic Office_________________  4,906
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IT. S . A E R O N A U T IC A L

Free issue: PercentWar Department___________________________  4, 824,112 66. 8Navy (including Coast Guard)_______________ 1,190,311 16.5Civil Aeronautics---------------------------------------  55,087 .8Coast and Geodetic Survey-------------------------- 15, 535 . 2
6, 085,045 84. 3Sales_____________________ - __________________  813, 014 11. 3Condemned___________________________________  321,455 4.4
7,219,514 100.0 7,219,514

S P E C IA L  A N D  FOREIGN  A E R O N A U T IC A L

To war agencies____________ ____________________________________  4, 583, 645
Total____________________________________________________  14,038,555

The number of individual nautical charts published at the end of the year was 879. To produce the 2,235,396 copies issued, 369 printings were made, as follows: 11 new charts, 12 new editions, 309 new prints, and 37 reprints. Due to rapid changes in navigational data, it was necessary to apply more than 12 million hand corrections to correct the charts to date of issue. Dangers requiring hand corrections and other navigational information were reported to the Coast Guard and Hydrographic Office for publication in the weekly Notice 
to Mariners. _ .Two special nautical charts, covering areas in Alaska including Point Barrow and vicinity, were constructed upon request of the Navy Department. These charts include comprehensive detail of the planimetry, such as lakes and drainage patterns. This new approach to nautical charting in Alaska adds much to the value of the charts.Two experimental charts for use in radar navigation—one of Santa Cruz Channel, Calif., and the other of the approaches to Strait of Juan de Fuca—were produced showing the topography by gradient tints instead of the customary yellow land tint. This type of topographic treatment, it is believed, will facilitate the correlation of the charted detail with the radar scope on the vessel. All the gradient tints are included on 1 printing plate so that no additional press runs 
are required.For some months wTork has been in progress on the development of a chart for use with the Doran system of navigation. Doran curves will be printed in color on the reverse side of the regular navigational chart in exact registry with the face. A plotted Doran position can be pricked through the paper giving the vessel’s position in relation to the charted detail. I f  this form of chart meets with the marine public’s favor, it will greatly simplify the adaptation of the Bureau’s charts to Doran navigation. _ .Work was in progress during the year on the charting of the Gulf Intracoastal Waterway between Carrabelle, Fla., and the Mexican
border. . . .The Bureau has taken over during the year the publication and maintenance of nine charts of the Hawaiian Islands group. These charts were compiled and formerly published by the Hydrographic Office of the Navy Department.
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In  the field of related nautical chart publications, the Bureau publishes a series of coast pilot volumes. An organizational change effected in this activity during the year should result in a broadening of its scope and a closer tie-in of the pilots with the nautical charts, which they supplement. The present program is designed to produce new editions of all principal pilots within 5 years as against the present average of 7 ^  years. The first coast pilot fieldwork since the beginning of the war was started during the year. The examination of the Atlantic coast pilot in the vicinity of Norfolk and up the James River as far as Claremont, Va., was completed.The standard aeronautical charts of the United States and possessions, 579 in number, were maintained as to aeronautical data. This total includes 329 instrument approach and landing charts, which were released for distribution to the public during the year. The 37 flight charts of the United States at a scale of 1:1,000,000 were completed. These charts were constructed from color separation drawings of the existing world aeronautical charts through the use of photographic positive prints on sensitized vinylite. The standard 1:1,000,000 scale charts of Alaska were revised on the basis of new photographic source material.Three flight check parties were in the field during the year, for a total of 11 man-months. The flight checking of the 87 sectional charts of the United States is now complete. Constant flight checking will be maintained so that each chart will be inspected about once every 3 years.None of the world aeronautical charts of Alaska have been flight checked. Due to limited funds for flight check work in 1947 this much needed work will have to be postponed.Three field stations, located at New York, Baltimore, and Norfolk, were in operation during the year for the compilation of aeronautical charts. Work in the New York office was discontinued on October 26, 1945.
A new field station was established on January 2, 1946, at Fort Worth, Tex. This is the third station established by the Bureau for liaison with the Civil Aeronautics Administration, for the distribution of aeronautical charts, for the dissemination of survey data to the public, and to serve as headquarters for flight check parties operating in the vicinity. The other two stations are at Kansas City, Mo., and at Atlanta, Ga. These stations have proven mutually beneficial to the CAA, to the Bureau, and to the public users of maps and charts, and indicate the value of having representatives of the Bureau and the Department in reasonably close proximity to the local map users.The Kansas City office has been enlarged and will take over the responsibility for the supply of all aeronautical chart agencies west of the Mississippi River. This will enable agents located on the west coast to obtain delivery of charts from 3 to 5 days sooner than when supplied from Washington.The establishment of these regional distribution centers has greatly relieved the cramped and overburdened facilities of the Washington office, which were further taxed during the year by the added responsibility of distributing approximately 2,500 aeronautical charts released through declassification by the W ar and Navy Departments.



Further relief to our central plant will be afforded by the establishment of a distribution center at the Baltimore office.In  addition to the production of the standard aeronautical charts, certain special work was accomplished or in hand during the year for the War and Navy Departments. These included the following:The 41 gnomoiiic tracking charts for the Army Air Forces were completed. This series of charts has been favorably received, and it has been indicated that as a result the Navy Department has curtailed the number of charts in the naval tracking series. Work continued on two life raft charts for the Army Air Forces as well as a sizable number of approach and landing charts for airfields of foreign countries. Two azimuthal equidistant charts of the world for the Army Air Forces were nearing completion at the end of the year. One is centered on Sverdlovsk, Russia, and the other on Meade s Ranch, Kans. An Army installations chart was completed for the Corps of Engineers, United States Army, and six radar navigational charts were completed for the Office of Research and Inventions, Navy De
partment.An important contribution to existing geographic knowledge was the completion of the Map of the Northern Hemisphere, north of 30°30' showing topography. This map was produced in two sections on a stereographic projection at the scale of 1: 6,336,000 true along the standard parallel of 65° and conforming in general treatment to the world planning charts. The map and accompanying gazetteer were recently released for civil requirements and are now being distributed
on a sales basis. .As a result of a conference in March with representatives of the principal commercial air lines and the Air Transport Association, special aircraft plotting charts were scheduled for priority production. The first chart of the series known as the aircraft position chart of the North Atlantic was published in June. The chart was favorably received without exception. Work was also in progress on a special chart, requested by the commercial air lines, from Chicago, 111., to Gander, Newfoundland, constructed on an oblique Mercator projec
tion. ■ . . .Reproduction for the Civil Aeronautics Administration of the bimonthly publication, Air Navigation Radio Aids, was continued through the May 1, 1946, edition. This publication has now been combined with two other CAA publications—the biweekly Notices to Airmen and the Directory of Airports—to form the Airman’s Guide.An air coordinating committee was established by Executive order to coordinate the aviation activities of the various Federal agencies. The chief of the Aeronautical Chart Branch of this Bureau represents the Department of Commerce on a subcommittee on aeronautical charts. The subcommittee has obtained agreement on the symbols to be used on all aeronautical charts produced in the United States. Except for minor exceptions these symbols are in accordance with those agreed on by PICAO. An agreement was also reached for standardising the specifications for the instrument approach and landing charts.
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COASTAL SURVEYS
Coastal surveys, which include hydrography, topography, and coastal triangulation, provide the fundamental data for the production of nautical and aeronautical charts. These surveys are carried on by ships and shore-based units to obtain information concerning obstructions to navigation, locations of channels, characteristics of the sea bottom, shore lines and other topographic f eatures along the coasts, and much other data required for the production of marine charts and coast pilots.
When the Coast Survey was first organized, its work included only the coastal strip along the Atlantic coast comprising about 15,000 statute miles. With the Nation’s territorial expansion the activities of the Bureau have grown until today its jurisdiction extends to all the waters of continental United States, Alaska, the Philippines, Guam, the Hawaiian Islands, Puerto Rico, the Canal Zone, and the Virgin Islands—comprising a total shore line of over 100,000 statute miles. The vast coastal waters fringing this shore line cover a total area of well over a million square miles. Many sections of our coast line are changing constantly, in varying degrees, due to natural causes and the works of man. Changes are likewise taking place in the ocean bottom. Shifting of channels and other features, and water-front developments and harbor improvements, require continual and extensive changes in the systems of aids to navigation.Before the war, water areas averaging about 40,000 square miles were surveyed annually in order to obtain information concerning these changes and to provide additional charts required on account of commercial developments. This was sufficient to maintain reasonably accurate charts of commercially important areas; that is, important ports, the approaches thereto, and the water lanes between them. Regions of lesser commercial importance have been neglected for many years, present charts in many cases being based upon surveys from 40 to 50 years old. There has been neglect of numerous coastal areas used for recreation and by small local industries. Annual surveys of 40,000 square miles of water area may, therefore, be considered the minimum work load for hydrographic surveys under present conditions, but this minimum should not be considered a yardstick for the charting needs of the people of this Nation in these modern times. New navigational devices, such as the echo-sounding machine, have made many of our early surveys in deep water inadequate because they lack the detail which the modern navigator requires for use with his improved instruments. Such areas must be resurveyed in order that the charts may be modernized.Coastal surveys are carried on from survey vessels and shore-based units. During the period of hostilities surveys were conducted p rimarily in areas of strategic importance. W ith the end of the war the work has expanded into adjoining areas of commercial importance to domestic and foreign shipping and to air transportation, and into relatively undeveloped regions containing mining, fishing, and oil resources.During 1946,13 survey vessels were engaged in these coastal surveys. A summary of the results accomplished is given in the following table.
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The small mileage for topography in the table is due to the activation of the Division of Photogrammetry on October 1, 1945. All aerial topography is now under the jurisdiction of that Division and topographic work accomplished as a part of coastal surveys is now confined to planetable topography for graphic control or other limited 
purposes. Statistical summary of coastal surveys

Locality

Hydrography Topography Triangulation

Soundinglines Area Wiredrag Area Shoreline Area Lengthofschemes Area
Geographicpositions

Coast of Maine----- --------Massachusetts to CapeCharles, Va----------------Chesapeake Bay................Cape Charles to Florida.. .

M ile s  4,126
1,595 4,284 3,186 360 916,788 211

Square
m iles414

54*253629110, 754 1

M ile s12.4
109195

Square
m iles6

139.2

M ile s
Square
m iles M ile s

Square
m iles N u m b e r

6 4

4397 30310 3667 2,27338 32811Philippine Islands----------
Total------------------- 30,559 11,820 145 28 452 317 373 2,311 339

On the Atlantic Coast, the survey vessels Lydonia, Gowie, Fans, Gilbert, Hilgard, Wainwright, and Sosbee were engaged in hydro- graphic or wire-drag surveys. Surveys included special investigations requested by the Navy of areas to be used for anchoring surplus naval vessels, locating wrecks in channels and sea lanes, and revising charts in the vicinity of new developments.The Lydonia made hydrographic surveys off the coasts of Maine 
and South Carolina.The Faris made surveys in the vicinity of New York and Virginia. After May 1, 1946, this vessel was used for coast pilot investigations along the Atlantic coast.The Gilbert made surveys in Boston Harbor off the coast of Maine, and in the James River, Va.The Cowie was engaged in making surveys in Chesapeake Bay throughout the year.The Hilgard and Wainwright made hydrographic and wire-drag surveys in Chesapeake Bay, off the Virginia coast, and in Boston H arbor. The project included locating wrecks resulting from enemy action and determining the least depth over sunken obstructions.The Sosbee, which was transferred to the Bureau by the Coast Guard, was outfitted for survey duty and was engaged in hydro- graphic surveys in Lynnhaven Roads, Va., and in wire-drag investigations off Cape Henry and Thimble Shoals, Va.On the Pacific coast, the E. Lester Jones made radio-current meter surveys in Puget Sound and in the vicinity of Seattle, Wash. The Patton assisted the Jones in the Puget Sound surveys.The Westdahl completed triangulation in Coos Bay, Oreg., which was requested by the Army engineers, and started triangulation, topographic, and hydrographic surveys on the Willamette River, near Portland, Oreg. A t the request of the Army engineers, a special
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survey was made of Vancouver Lake, Wash., to determine its suitability for mooring surplus vessels.Major combined operations surveys were carried on in Alaska, principally in the area bordering the Aleutian Islands between Adak and the west coast of Attu. Advance tracings of the hydrographic and topographic surveys were furnished to Army and Navy ships operating in this region. The results of triangulation were also furnished for use in controlling developments at bases, including roads, waterworks, and docks; for coordinating gunfire; and for locating aids to navigation and aviation, including Radar and Loran stations and Racons.
The Surveyor carried on combined operations along the north and south coasts of Amchitka, in the Delarof Group between Tanaga and Amchitka Islands, in Tanaga Bay, and off the northe and south coatsts of Tanaga Island.The Explorer, Surveyor, and Derichson cooperated in extending an arc of triangulation from Kiska to Attu. This arc of triangulation bridged the last gap in the network of triangulation extending through continental North America, Alaska, and the Aleutian Islands. All of this work is now on the North American datum of 1927.The Explorer assisted by the Derickson executed triangulation, topographic, and hydrographic surveys off the south and north coasts of Attu and in other areas in the Near Island group.The Patton assisted the Surveyor in the Delarof area and in the region of Attu. The Patton also made triangulation, topographic, and hydrographic surveys in the vicinity of Adak and in Edna Bay. southeastern Alaska. Edna Bay is being developed by the Aluminum Company of America.
The E . Lester Jones executed triangulation and topographic surveys and made a field inspection of aerial photographs along the south coast of the Alaskan Peninsula.The Westdahl made a hydrographic survey in the vicinity of Sitka.A shore-based party was engaged in combined operations in the vicinity of Point Barrow, Alaska, for the Navy Department,In  the Philippine Islands the Coast Survey Office, reopened when Manila was reoccupied by American forces, was in continuous operation under the directorship of a commissioned officer transferred to the War Department. The program planned for the Philippines contemplates completing the basic surveys of the islands, preparing charts of unsurveyed regions, revising obsolete charts, and training, both in the Philippines and in the United States, a selected group of Filipinos for office and field work.
During the year work was accomplished towards furthering this program—ships have been procured from the War Department, personnel have been recruited, a training program has been organized, and hydrographic and topographic resurveys in Manila Bay have been started. A chart agency has been established under the Office of the Director of the Philippine Bureau for the distribution of charts and survey data.
Negotiations are in progress for procuring a survey ship for the Philippines to replace the Fathomer which was destroyed durino- the war. 6
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District offices were maintained during the year at the following ports: Boston, Mass., New York, N. Y., Norfolk, Va., San Juan, P. R , New Orleans, La., Los Angeles and San Francisco, Calif., Portland, Oieg Seattle, Wash., and Honolulu, T. H. These offices render valuable service in supplying information for the correction of charts, in disseminating nautical and engineering data in response to requests iroinlocal, public, and official sources; in assisting the field parties ot the Bureau in obtaining supplies and personnel, and in planning field work of the parties working in their respective districts, h rom local knowledge of surveys needed in the district, the district office makes recommendations to Washington that such surveys be accomplished. . J
Processing offices were continued at the two principal bases of the held parties, Norfolk, Va., and Seattle, Wash. These offices process held records, plot hydrographic surveys, and perform other work in connection with the survey records. The operation of these field offices expedites the transition of field surveys to the finished nautical charts and permits close cooperation between the field engineer and the office cartographer. By being relieved of a great amount of office work, the survey parties are able to engage in a year-round program of field work.

Transfer and Retransfer of Ships

The Hydrographer, transferred to the Navy Department in 1942 was returned to the Bureau and is being reconverted for survey duty along the Atlantic and Gulf coasts.
The Pathfinder, transferred to the Navy Department in 1942, was returned to the Bureau and is being reconverted for survey duty inA.l£iSK£l.
Negotiations are in progress for the transfer from the Navy Department of two seaplane tenders, three submarine chasers, and two small wooden vessels.
The Stirni, Parker, and Bowen, former Navy submarine chasers, have been converted for wire-drag duty and will be used mainly to search tor, and locate, wrecks caused by enemy action off the Atlantic coast.

PHOTOGRAMMETRIC SURVEYS

Topographic surveys as a basis for the land information shown on the nautical charts have always been a necessary function of the Bu- reau- Originally these surveys were all made by plane table, but since 1922 an increasing use has been made of aerial photographs today topographic surveys are almost invariably based on aerial photographs. Aerial photographs have also been found to be indispensable m connection with other survey work of the Bureau, such as airport surveys and reconnaissance studies for triangulation in
All topographic surveys based on aerial photographs are consid- ered photogrammetric surveys. These surveys may be generally subdivided into the following phases of work: The taking of the aerial722079—46-----9



photographs, the laboratory processing of the photographs, field inspection of the photographs and the necessary supplemental ground surveys, office compilation, and the office review and drafting.As in past years, the United States Coast Guard cooperated with this Bureau in furnishing an airplane and crew for aerial photography. The Bureau’s nine-lens camera was rebuilt after the airplane carrying it had crashed in Alaska in 1943, and was again ready for use in August of 1945. The principal areas photographed were: The northeastern part of Maine, the Delaware Bay and River area, the Cape Hatteras-Neuse River area, the Homestead and the Fort Pierce areas in Florida, and the Lake Becharof area of the Alaska Peninsula. In  addition, 79 airports were photographed for airport surveys and numerous scattered photographs were taken for use in revising nautical charts. All laboratory processing of these photographs was done in the laboratory in Washington.During the year photogrammetric field surveys were m progress in the following areas: In the vicinity of Mount Desert Island, Maine, and eastward to near Columbia Falls; in Delaware Bay and River; in Tidewater Virginia; and in the Palm Beach-Miami, Fla., 
area.Field surveys were made along 445 statute miles of the Gulf Intra- coastal Waterway from Carrabelle, Fla., westward to Houma, La. This project was principally to locate aids to navigation along the waterway, to revise prior planimetric maps, and to obtain up-to-date information for the 15 new Intracoastal Waterway charts approved 
for this part of the watei’way.A combined field and office party was organized to make a large- scale industrial planning map of Portland, Oreg., and vicinity in collaboration with local officials. Most of the field work and much of the compilation had been completed at the year’s end.Photogrammetric offices continued in operation at Baltimore, Md., and Tampa, Fla., where topographic and planimetric maps were compiled of coastal areas in Maine; Patuxent River, Md.; Tidewater Virginia; the Palm Beach-Miami area; and San Francisco Bay.The office review and drafting were continued in the Washington office. All topographic maps are being inspected after compilation and returned to the field for a thorough comparison with the actual ground details, after which they are thoroughly reviewed and
drafted. .Surveys at airports throughout the country to be used as the basis for the instrument approach and landing charts were in progress at the beginning of the year. At the request of the Civil Aeronautics Administration, these surveys were expanded to locate and determine the elevations of obstructions in the vicinity of the fields, so that the Civil Aeronautics Administration can determine the allowable pay load which can be accommodated by each type of aircraft at each field. Ninety-three airports were surveyed for all purposes during the year and 17 obstruction plans had been published at the year’s 
end.A summary of the year’s photogrammetric activities is given m 
the following table:
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Sum m ary o f photogrammetric mapping

Locality Aerialphotography

Photogrammetric field surveys Compilations completed Maps published
Shoreline Interiorarea

Contours(plane-table)
Contours(stereoscopic) Planimetrie maps Topographic maps Planimetrie

Alaska (Alaska Peninsula)_____________
Square  
m iles  3,370 M ile s299

Square
m iles897

Square
miles Square

m iles
Square
m iles N u m b e r Square

m iles N u m b e r
Square
m iles N u m b e r

California (San Francisco B ay)... 83 2Delaware, New Jersey (Delaware River)____ 900 40 250 225
Florida (Fort Pierce). . _____ 800 616 28
Florida (Miami to Palm Beach)_______ .. 397 578 508 325 8Florida area (Homestead, Key Largo)___ 650390Maine (Portland to Canadian Boundary)____Maryland (Patuxent River)___ ______ 694165 27731 45 15027430

1492
92 7

Massachusetts (Cape Cod)___ 76 4North Carolina_____________  . 3, 710Oregon (Portland)______________ 2S735 453 1, 200 235 17Virginia (Rappahannock River to James River).._V__ 60 530 560 12Washington (Puget Sound)..___ _______ 380
Total................................................ 10,200 1,917 3, 686 793 575 772 44 885 20 784 39
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GEODETIC CONTROL SURVEYS

In  surveys covering extensive areas, account must be taken of the earth’s curvature in the computation of the results; otherwise serious errors will develop. Such surveys are termed geodetic surveys and represent the highest form of survey engineering. _ Geodetic surveys include the determination of the latitudes and longitudes (by triangulation or traverse), and elevations above sea level (by leveling) of numerous points throughout the country. They involve astronomic observations, measurement of base lines, measurement of the force and direction of gravity, and the computation and final adjustment of all field operations required for the establishment of a consistent network of marked points and bench marks on a single basic datum of 
control for all surveys.From the very inception of the Coast Survey control surveys have been carried on along the coasts to provide the framework for the nautical charts published by the Bureau. By the act of 1871, the Coast Survey was recognized as the proper governmental agency to furnish the basic control for the topographic and geologic mapping of the interior of the country. This extension of geodetic surveys at first provided control points at widely spaced intervals, but with the commercial and industrial development of the country, it became necessary to break down the major arcs of triangulation into subsidiary arcs so that control points would be available for State and local surveys. I t  is the present policy of the Bureau to determine a large number of supplemental triangulation or traverse stations at the same time the main scheme of triangulation is carried forward. These additional stations provide a closer spacing of control and of area coverage for local use, especially along the main highways where they are more readily accessible for the surveyor or engineer.For many reasons,'it is in the best national interest to have all sur- veys—no matter how localized they may be—tied in with the national control net established by this Bureau. The extent to which this ideal is reached will depend largely upon the availability of control points to the local surveyor and engineer. I t  is therefore a part of the Bureau’s geodetic program to establish closely spaced control points as rapidly as possible, the distribution varying in accordance with the requirements of each region. In  general the distance between points should not exceed 3 or 4 miles in rich argicultural land, nor 2 to 3 miles in metropolitan and industrial regions.Geodetic control surveys are not only essential to the mapping of the country but have a number of collateral uses. The increased requests for data from oil companies engaged in geophysical prospecting and from local surveyors and engineers concerned with the coordination of property and boundary surveys and with general engineering continue to evidence the utility of geodetic data for nearly all kinds 
of engineering projects.The principal projects engaged in during the year have been concerned with the extension of geodetic control surveys for large-scale public works, such as the flood control and reclamation projects of the Corps of Engineers and the Bureau of Reclamation in the Columbia River basin and the Missouri River valley. For the present arcs of



triangulation and lines of levels are being extended only in priority areas established by the Corps of Engineers.Four triangulation parties and one leveling party of three to four units operated in the Columbia River basin along the Snake and Salmon Rivers in Idaho and eastern Oregon. In  addition to locating the main stations of the control scheme many supplemental points which could be spotted on aerial photographs were located. This area is in most difficult terrain. Transportation of personnel and equipment was by back packing, horse packs, automobile trucks, canoes, river barges, and airplanes.Joint efforts between our leveling parties and those of the Geodetic Survey of Canada are underway to expedite and coordinate vertical control along the International Boundary in Washington, Idaho, and Montana. This work is being done for the International Joint Engineering Board.In  the Missouri River valley one triangulation party operated on the arc from Williston to Minot, N. Dak. A unit of this party made numerous connections between Missouri River Commission station marks and those of the Coast and Geodetic Survey along the river from Kansas City, Mo., to Williston, N. Dak. This will enable the local surveys to be coordinated into the Federal net. One level party of three to four units operated in the States of Missouri, North Dakota, South Dakota, Nebraska, and Kansas.Triangulation and leveling were also carried on in Indiana where control is necessary in connection with the mapping program of the Geological Survey. Similar activities were conducted in the vicinity of Fort Worth and Dallas, Tex., at the request of the Corps of Engineers for use in the development of the Trinity River.Triangulation and leveling were executed in Mississippi and in Alabama along the Black Warrior and Tombigbee Rivers where the Corps of Engineers is engaged in river improvement projects.Triangulation was accomplished in New Mexico and Arizona, regions of primary interest to the Forest Service in their mapping plans.Triangulation was extended in the Alaskan Peninsula from Portage Bay to Egegik on Bristol Bay for the purpose of furnishing control for the location of fish-traps leased by veterans who are engaged in the fishing industry in this locality.
Surveys were accomplished for the Army Air Forces to locate additional points on the precision bombing field at Eglin Field, Fla.Astronomic observations for latitude, longitude, and azimuth were made along arcs of triangulation in seven States and in Alaska for use in the adjustment of the triangulation.Base lines were measured in Idaho, Mississippi, New Mexico, North Dakota, Oregon, Texas, and Washington to control the lengths in the triangulation arcs. Base lines for special purposes were measured in California, Minnesota, and New Jersey.The astronomic observatories at Ukiah, Calif., and Gaithersburg, Md., maintained to study the variation of latitude, were continued in operation throughout the year, during which time 2,700 pairs of stars were observed. These are two of five observatories on the same parallel of latitude used in this study, the others being located at
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Carloforte, Sardinia; Kitab Kaska, Turkestan, Russia; and Mizusawa, 
Japan.The Bureau engaged in a cooperative project with the Corps or Engineers and the Hydrographic Office to provide a triangulation connection between the mainland of Florida and three of the islands of the Bahama group. The distances involved are from 60 to 120 miles. Simultaneous observations were made on flares released from airplanes at three selected points between the mainland and the islands. This unique method resulted in accuracies better than 1 part in 70,000 for the position determinations on the islands.The field activities during the year are summarized in the following tables: Triangulation

Locality Number of stations Length of scheme Area

F IR S T -O R D E R  T R IA N G U L A T IO N
57

M ile s
15

Sq ua re
m iles

1 5 0
3 1 0 5 0

38 5 0 70 0
64 16 0 7 ,4 7 0
60 0 5 1 ,2 8 0
29 15 165
78 8 5 1 ,7 0 0
74 2 10 4 ,0 1 0
21 20 2 60

1 0 4 1 00 1 ,2 9 5
134 1 25 2 , 2 20

10 3 0 3 , 4 50
15 5 2 1 0 2 , 7 3 0  

2 4 54 2 35
6 4 12 0 1 ,6 2 0
3 4 50 50 0
66 10 0 1 ,5 6 0
94 8 5 90 0

La Grande to Enterprise, Oreg., and Grande Ronde River, Oreg., 90 14 0 1 ,8 7 0
7 4 10 5 4 ,3 0 0
14 40 57 0
24 50 2 ,3 5 0

19 2 12 0 2, 76 0
9 7 108 2 , 580 

4 ,2 9 016 2 26 9

Total____________ ____— ----------------------------------- ------- 2 ,0 1 7 2 ,3 1 7 4 9 ,0 2 5

S E C O N D -O R D E R  T R IA N G U L A T IO N
13 2 5 20 0

7 2 0 90
7 2 0 15 0

10 15 4 0
11 3 1 30 1 ,1 7 0

1 2 27 7 0

16 2 2 3 7 1 ,7 2 0

Base line measurement

Locality Length of scheme Locality Length of scheme

F IR S T -O R D E R  B A S E  L IN E S M ile s
2 .1
5 . 2
6 . 3
5 . 6
6 . 6
7 .3
5 . 8
1 .9  
2 .8  
7 .1

f i r s t -  o r d e r  b a s e  l i n ES—continued M ile s
6 . 5
7 . 6  

1 1 .0
6 . 0Ashton, Idaho-------- ---------------------

8 1 .8
S E C O N D -O R D E R  B A S E  L IN E

2 . 0
Madras, Oreg-----------  -----------------
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RECONNAISSANCE

Locality

FIRST-ORDER RECONNAISSANCE
Minot to Devils Lake, N. Dak_____________ _________ _________Vicinity of Wright Field, Ohio____________________________Salmon River, Idaho_________________________________________Idaho Falls, Idaho to Pinedale, Wyo____________________________Southern Indiana_____________ _______________ ___________ ____Vicinity of Santa Fe, N. Mex__________________________ ____Texas Panhandle, Tex________________________________________John Day River, Oreg___________________________________Enterprise to La Grande, Oreg_______________________________Grande Ronde River, Oreg. and Wash___________________________Deschutes River, Bend to Madras to Maupin to Columbia River, ÖregCowlitz River, Kelso to Kosmos, Wash__________________________Lower Klickitat River, Wash__________________________________Fort Worth-Dallas Areas, T ex..._______________________ .............. .Snake River, Henrys Fork, Idaho_______________________________Dallas to Hubbard, Tex_______________________________________Trinity River, Dallas to Fairfield, Tex_____________________Dallas-Greenville Area, Tex....... ........... .............. ......... ................ .Gasconade River, Mo_____________________________________Northeastern Indiana_________________________________________Upper Klickitat River, Wash___________________________________Stump and Crow Creeks, Idaho and Wyo________________________Northwestern Nebraska______________________________________Tonto National Forest, Ariz__________________________________Vicinity of Trinidad, Colo..._____ ______________________________Northwestern Indiana_________________________ ____ ____Vicinity of Bristol Bay, Alaska_____________________ I___IIIIIIIII!Big Blue River (Missouri River Basin), Nebr. and Kans____________

Total.......... .................................................. ........... .
SECOND-ORDER RECONNAISSANCE

Snake River, Idaho and Oreg__ ________________Vicinity of Idaho Falls, Idaho__________ •_______Snake River, vicinity of Boise, Idaho______________Snake River, Pasco, Wash., to Lewiston, Idaho______Hagerman to Twin Falls, Idaho______ ___________Canby to Oregon City, Oreg____________________Willamette River, Canby to Newberg, Oreg_________
Total____________________ ______ ______

Length of scheme Area

M ile s
Square
m iles115 2,39515 165195 3, 500110 2,110455 5, 29030 330240 3, 340150 2,34585 1,50535 340120 3, 38075 1, 21050 63080 1,790115 2.85075 2,05585 2,12075 1,640315 4,960435 5,18000 65540 885169 4,100265 4,69030 300190 2,320100 1,600100 5,500

3,809 67,185

100 1,98080 2, 48060 370130 1,17025 17520 21015 50
430 6, 435

Leveling
State First-order Second-order State First-order Second-order

M ile s M ile sAlabama_______________ 3 764California____________ 476 6Florida_____________ 6Idaho____________ 188 332Indiana. ________ 173 931Kansas________________ 4 130 71Maryland____________ .. 7 3 ~Í264Missouri. _______ 1 263 1, 242 6, 070M ontana... ________ 34 1
Astronomy

State or territory
Determinations

State or territory
Determinations

Latitude Longitude Azimuth Latitude Longitude Azimuth
Alaska........... ................ 1Arizona______________ 1Idaho_______________ 1 1 1
New Mexico__________ 2 2 2



The office force in Washington has been engaged on the processing of the field data resulting from triangulation, leveling, and astronomic observations, and in the distribution of the data to the public and Government mapping bureaus. The computation and adjustment of 97 triangulation projects were completed, resulting in the addition to the files of 6,434 geographic positions of stations expressed on the North American datum of 1927. These triangulation projects are located in 24 States, the District of Columbia, and Alaska. Six subordinate networks of leveling were adjusted and in addition junction details and minor adjustments were made during the processing of the leveling to 238 airports. Preliminary computations were made for 4,370 miles of leveling. Descriptions of 12,978 bench marks and standard elevations for 11,588 bench marks were prepared for distribution.Assistance was given to the Army Air Forces in computing distances from Shoran observations in a study of methods to attain an accuracy comparable to that obtained by geodetic surveying methods. The Shoran determination of distance as used on these field experiments is practicable for distances in excess of 100 miles. The field procedure consists of obtaining readings on the Shoran equipment from an airplane flying at right angles to and crossing the line of sight between the two points for which the distance is required. A radio impulse is transmitted from the plane and retransmitted from the apparatus at the station points. The time of transmission of the initial pulse from the plane to the time of receipt at the plane of the retransmitted impulse is recorded visually on the Shoran equipment in the plane. The height of the plane is also determined and used in the computations. With these observations and the velocity of the radio wave, distances can be determined. The distance between the two stations will be obtained when the sum of the time intervals is a minimum. Further study of the methods of computation to be used for triangulation by Sharon methods is necessary.The operation of the field computing office in New York City was continued. This office has been of great assistance in computing and adjusting field survey notes.
TIDE AND CURRENT SURVEYS

The tidal work of the Coast and Geodetic Survey had its origin in the necessity for correcting the soundings taken in hydrographic surveys for the rise and fall of the ocean tides, so that the nautical charts would show all depths reduced to a common datum. With the increased drafts of vessels it became necessary to make available to the mariner an advance knowledge of the times and heights of high and low water at the more important ports. Such information is furnished him in the form of tide tables which are published annually by the Bureau and issued in advance of the beginning of each year.' Besides these two principal purposes the tidal woi’k of the Bureau has many collateral uses in the fields of practical engineering and scientific research. Among these may be mentioned its use in the determination of mean sea level at various points along the coast to serve as a basic datum for the network of leveling extended over the country; in coastal construction in the location and design of piers, bridges, and
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factories; in the determination of title to property bordering on tidewater ; in the study of marine life, phenomena associated with storms and earthquakes, and in the study of the important question of coastal stability. Continuous tide observations supply the only quantitative data for determining the slow change taking place in the relation of land to sea.The Coast and Geodetic Survey is the sole agency of the United States Government that is charged with the function of obtaining and publishing tidal data.Accompanying the rise and fall of the tide is a horizontal movement of the water known as the tidal current. A knowledge of the currents in a locality is a prerequisite to safe navigation. There are many cases on record where vessels have come to grief because they lacked information on currents or because they failed to take existing currents into account.In  addition to its importance in navigation, currents must be considered by the civil or military engineer engaged in harbor improvement and marine construction, and by the sanitary engineer in dealing with the problem of sewage disposal in metropolitan districts. Information on the ebb and flow of the current is furnished to the public in the form of current tables published annually by the Bureau and in other forms.To obtain the data for tide and current information, the Bureau operates some 80 tide stations at coastal ports, makes supplemental short-period tide observations at numerous other places, carries on combined tide and current surveys of important waterways, and analyzes data for making tide and current predictions.During the year, the Bureau had in continuous operation 39 primary and secondary tide stations on the Atlantic and Gulf coasts; 28 stations on the Pacific coast, in Alaska, and in the Hawaiian Islands; 8 stations in foreign countries; and, under the State Department program of coperation with American Republics, 11 stations in Central and South America. F ifty of these stations were maintained in cooperation with other agencies, including the governments in Central and South America, the various units of the Army, Navy, and Coast Guard, and with municipal and research organizations.Temperature and density observations of sea water were obtained during the year at 58 of the tide stations and from 8 stations established for observing temperature and density only.A tidal bench mark recovery party continued operations along the Pacific coast of the United States and in Alaska servicing tide stations and recovering and leveling to bench marks.Supplementing the current survey of Puget Sound, 24 additional current stations were occupied during the year. Work preliminary to the preparation of tidal current charts for this area, for which there have been a number of requests, is now in progress.With the end of the war in the Pacific requests for information from the Armed Forces have materially diminished. However, the preparation of special tide and current reports for particular areas for the use of the Joint Army-Navy Intelligence Service is being



continued at the request of the Hydrographic Office. Two such reports were completed during the year and one more is nearing completion. Data derived from special current surveys in San Francisco Bay, made at the request of the Navy Department, were furnished to naval authorities in San Francisco. For use in connection with Operation Crossroads the Bureau prepared special sheets of predicted tide curves for Bikini covering the months of March-August 1946. Information on current movements in the oceanic area off New York Harbor was furnished the Fish and Wildlife Service in connection with the proposed dumping of industrial wastes. Other current information for numerous localities was furnished in compliance with special requests.Reciprocal arrangements for the exchange of tidal information between the Bureau and England, Canada, India, Argentina, and France were in effect during the year. In  a resumption of an arrangement of former years, interrupted by the war, the Netherlands supplied tide predictions for Flushing and Hook. Assistance was again extended to Norway. In  response to a request from that country this Bureau prepared special tide predictions for nine Norwegian ports for the year 1947. Daily predictions together with rolls of predicted tide curves for Bangkok Bar covering the years 1946 and 1947 were supplied to Siam on request.Daily predictions for four new reference stations (one in the tide tables and three in the current tables) were included in the regular tables. An innovation during the year was the inclusion in the tide and current tables of sets of typical curves depicting the variations in the daily tide and current at representative places.
GEOMAGNETIC SURVEYS

The geomagnetic work of the Bureau began in 1840 as one of the essential steps in the preparation of nautical charts. As long as the navigator steers his vessel by the magnetic compass, so long will he require information on the amount of the compass needle deviates from true north at any given locality. Both the nautical and aeronautical charts of the Bureau provide such information. The Survey is able to furnish such information as a result of its complete magnetic survey of the United States and the regions under its jurisdiction.Geomagnetic surveys are also important to land surveyors in retracing boundary lines surveyed with the magnetic compass many years ago; to geophysical prospectors who use magnetic methods in their search for oil and other minerals; to investigators of radio transmission ; and to other scientific investigators.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 variation ranges from 24° east to 23° west of true north, or a total range of 47°. Because of the constantly changing direction and strength of the earth’s magnetic forces, observations are necessary at periodic intervals. The present program of the Bureau calls for the
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determination of the magnetic elements at about 6,000 repeat stations at 5-year intervals.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. R .; Sitka, Alaska; and Tucson, Ariz. In  addition, an automatic declination recording station was operated for about 6 months at Gatlinburg, Tenn., in the Great Smokies National Park. No regular field parties were in operation, since the data needed for the 1945 edition of the United States isogonic chart had already been obtained; this is the normal situation at the end of each 5-year period.Special magnetic projects were undertaken in certain areas and at our magnetic observatories to meet requests of the Armed Forces. These included observations with special instruments or the training of personnel to operate specialized equipment. Observations of magnetic declination were made at nine airports in eight States. This furnished the information required in airplane compass adjustment, a necessary preliminary to safe air navigation. In  the Washington office, the special project of furnishing world-wide isogonic data for use of the Armed Forces was brought to a close.The 1945 edition of chart 3077, isogonic chart of United States, was issued during the year. This chart, which shows the lines of equal magnetic declination, is a basic source of information for many classes of scientific and technical users, as well as for the general public. The 1945 edition marks a departure from former editions in several respects. A larger base map is used which shows more detail and extends farther into the north Atlantic Ocean. The isogonic lines are drawn by a new procedure which more consistently reflects the local irregularities shown by the observations.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. In addition, magnetic data were furnished other Government agencies.Special compilations of data for use of the Weather Bureau in a research project were finished. This project was declassified during the year and the results were published by the Weather Bureau in the Journal of Terrestrial Magnetism and Atmospheric Electricity.Cooperation between the Bureau and the Department of Terrestrial Magnetism of the Carnegie Institution of Washington was continued. Geomagnetic data were exchanged and magnetic instruments loaned. Among the more important items were: Maintenance of international magnetic standard at the Cheltenham Observatory by means of the sine galvanometer and the operation there of a cosmic-ray meter; continuance of atmospheric-electric observations at Tucson, Ariz.; and close collaboration in the matter of special instruments.
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The following table shows the distribution of magnetic observations during the year:
Distribution o f magnetic observations

Locality
Repeat stations

Otherstations TotalNew Old
Complete 1 Declination only Complete 1 Declination only

2Indiana.______________________ 1

1Utah_________________________
Virginia__ _______________ ____ 4

19 91 2
1111Panama_____ ___________ ____ 11Colombia.......... ..... ................... .......... 2 1 34 1 1 61Bahamas_______________ _______ 2 2Cuba...... ............................................ 1 3 4

1 1Trinidad.___________ __________ 1 1
Total____ __________ ______ 5 1 21 2 28 57

1 A complete station comprises measurement of declination, horizontal intensity, and dip, thus completely defining the field.

SEISMOLOGY

Seismology, or the science of earthquakes and attendant phenomena, is a comparatively new field of investigation for the Coast and Geodetic Survey. This work was assigned to the Bureau in 1925 when it was recognized that earthquake study was important to the country as a whole and that it must be dealt with on a highly cooperative basis. Because of its highly trained personnel, skilled m the operation of delicate recording instruments and in the interpretation of records, it was the consensus of scientific opinion that this work should be taken up by the Coast and Geodetic Survey which for many years before had been operating seismographs at its magnetic observatories.While it is true that earthquakes cannot be prevented, the practical purpose of the work is to discover ways and means of lessening their destructive effects. This can be done only by a systematic program of collecting and analyzing data pertaining to earthquakes.The program of seismologic work in the Coast and Geodetic Survey is designed to locate all significant earthquake areas in the United
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States and its possessions, to determine the destructive effects, aŝ  well as the nature of earthquake motions, and to safeguard life and property by giving to the engineer data which will enable him to determine where and to what degree earthquake-resistant designing of structures is needed. Progress has been made toward improvement of structural design as a result of the seismologic work of the Bureau. These efforts have aroused widespread interest in this country and abroad. Building codes have been improved and it is generally felt that lives and property are thus being materially safeguarded.The Bureau maintains close cooperation with business, engineering, and scientific agencies interested in this highly specialized activity from the viewpoint of public safety and scientific research.The seismologic work of the Bureau was concentrated during the year on projects which had fallen in arrears due to the war. Seismographs were operated at four magnetic observatories and at the Ukiah Latitude Observatory.Fifty-eight strong-motion seismograph stations were in operation in four western States and in the Canal Zone. Seventy-seven records were obtained from 14 earthquakes of moderate intensity in the western part of the country. Three records were obtained from one of four strong-motion seismographs established in South America in connection with a State Department project. The information from these stations was used by a number of engineering laboratories conducting research in the design of earthquake-resistant structures. In terest among engineers in the advancement of these studies reached a new high during the year in anticipation of extensive building plans.The operation of seismographs in the region of Boulder, Shasta, and Grand Coulee Dams was continued under a cooperative arrangement with the Bureau of Reclamation. The accumulated data have furnished important engineering information in regard to the influence of reservoir loading on the occurrence of local earthquakes.Assistance was given the W ar and Navy Departments in the instrumental aspects of various magnetic and seismologic projects. Seismograph records were furnished in connection with the atomic bomb experiment in New Mexico.The Bureau cooperated with New Zealand by preparing directions for operation of accelerographs.Vibration observations were made on one oil refinery tank. Ground vibrations were observed during blasting experiments in Idaho conducted by the military. In  the Panama Canal Zone vibration tests were made in connection with a foundation problem which developed along the route of a proposed new canal.Tiltmeters were continued in operation at the University of California, Berkeley, and in the Long Beach area to detect any ground tilting which might possibly serve as an earthquake warning.Earthquake investigation in the United States is a highly cooperative undertaking and involves close contacts with many commercial agencies and public utilities, the Weather Bureau, a number of seismologic and engineering organizations, universities, postmasters, and several thousand selected individuals. From them, nearly 3,000 information reports were received for 159 earthquakes. In  addition, special canvasses were made for 25 unusually strong shocks and in one



114 REPORT OF THE SECRETARY OF COMMERCE

case the affected area was visited by a Bureau seismologist. Assistance was given 12 universities and 4 private stations in maintaining seismographs. This consisted primarily in furnishing materials and in interpreting and publishing the instrumental data. This cooperative effort resulted in more accurate earthquake locations than would otherwise have been obtained. The instrumental data were furnished seis- mologic stations in this country and to a limited extent abroad, and in return similar data were made available to the Bureau.Cooperation with science service was continued. This permitted the immediate location of important earthquakes from seismologic data transmitted by that organization. Forty-eight epicenters were located in this way. In  exchange, the position reports made by this Bureau were made available to science service for local and general publicity purposes. They were also distributed to cooperating stations.An earthquake and tidal wave originating in the Aleutian Islands and causing loss of life and property at Hilo, Hawaii, focused public attention on the question of utilizing seismographic data to predict seismic sea waves. This is considered to be a more costly and less reliable method than the method of broadcasting their existence from points near the origin of the wave.
IMPROVEMENT IN INSTRUMENTS, EQUIPMENT,

AND TECHNIQUES

The Bureau has from its inception recognized the importance of research in its several activities and in adapting the current findings of science to its own needs. I t  has constantly aimed to test, develop, and employ new and improved instruments, equipment, and techniques whereby better results can be obtained at reduced costs. The Bureau services the equipment and instruments used in its specialized functions. I t  has been found necessary to maintain a radiosonic laboratory for improvements and adjustments of equipment used in electronics, and to provide a photogrammetric laboratory and technical group for the development of instruments and methods to give the precision required in this type of work.During the year several notable improvements have been made in the instruments and equipment used in the field and in the office that will result in higher accuracy and greater efficiency in our work.The most outstanding of these developments has been in the field of hydrographic surveying. Shoran equipment, used during the war for precision bombing, was installed and used on three survey vessels— two operating in the western Aleutians and one off the coast of Maine. Tests indicate that with this type of equipment the survey vessel’s position can be determined with an accuracy comparable to visual fix control.A new electronic instrument, known as radio ranger, has been designed in the Bureau for use in offshore hydrographic surveys beyond the limits of Shoran equipment. Preliminary tests indicate that satisfactory results are obtainable at distances up to 300 miles from shore. This instrument will make possible more accurate oceanographic investigations, particularly of the waters beyond the Continental Shelf, of offshore seamounts, and of submarine canyons, as well as



a complete study of the Gulf Stream. Another application will be in oil prospecting far from shore.Other improvements made during the year are the following:The transit micrometer for our astronomical transit has developed errors due to wear. I t  has been redesigned with roller guides for the moving element and with the same form of thrust bearing that has been found successful in the micrometers of our theodolites.The telescopes of the second-order theodolites under construction will be made largely from strong aluminum alloy and will be decidedly lighter than those of brass. The vertical circle will be graduated directly on the aluminum.A recent optical development is the mechanical coating of lenses to reduce internal reflections. A very thin coating of a suitable material is applied, forming a hard surface, which has the property of increasing the distinctness and brilliance of the image by a very appreciable amount. Several theodolite lenses have been so treated, and it is planned to apply this treatment to all of our major instruments. A considerable number of binoculars have been purchased having these treated lenses.A newly developed nylon yarn, about 50 percent finer than prewar fibers, has been found particularly desirable for use as telescope cross wires. Nylon is strong and elastic, and the new fiber, although too coarse for the finest instruments, can be used for all telescopes except those of precise levels.Improvements were made to the instrument installed at the automatic recording declination station at Gatlinburg, Tenn. Two additional similar instruments to make continuous automatic records of declination at a fixed station were constructed. The purpose of this instrument is to reduce the amount of fieldwork and to improve our knowledge of declination changes for chart purposes.A new type of unifilar accelerometer suspension was designed and a contract awarded for construction of 50 instruments.Rebuilding of variometers and recorder was completed for installation in the new geomagnetic observatory now under construction at 
Honolulu.An improvement was made in our observing tent frames by substituting strong aluminum alloy tubing for the steel. This resulted in reducing the weight for a tent unit from 32 pounds to 12 pounds. Welding also made possible a better and stronger frame.A new process printing frame and two new whirlers were received and installed in our chart reproduction plant, and a number of new machines were purchased for our instrument plant.The Bureau has cooperated with various Government agencies during the year. They were given the benefit of the Bureau’s experience in survey instruments and equipment, and were assisted in procuring proper equipment for their purpose. A number of the agencies, particularly the Army and Navy, have adopted many of our designs. Five new magnetometers, belonging to the Navy Department, were improved and standardized at the Cheltenham Observatory. Special equipment was prepared in connection with Operation Crossroads. Several foreign governments have expressed interest^ in our equipment, and at least one, Brazil, is actually purchasing instruments of Bureau design.
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During the year a number of improvements have been made in methods of compilation and reproduction of nautical and aeronautical charts. A process was developed by which color proofs, in perfect registry, are obtained from the negatives of a multicolor chart prior to making the printing plates. The process consists in exposing each negative to sensitized vinylite which is recoated for each exposure, suitable dyes being included in the coating solution to produce the color desired. This method effects a considerable saving in time, labor, and materials over the conventional press proof method.An improved method of preparing and processing negatives was developed for use in connection with the application of stick-up lettering to the chart compilation. This method eliminates one set of negatives, saves a certain amount of process work, and results in improved reproduction.
A method of stripping names, notes, and symbols to existing negatives of charts and maps was developed which avoids the laborious task of engraving extensive changes in names on the negatives.

COOPERATION WITH AMERICAN REPUBLICS

For the sixth consecutive year the Coast and Geodetic Survey continued its participation in the interdepartmental program for cultural and scientific cooperation with the American Republics, which is sponsored and financed by the State Department. This program, which began with the introduction of our methods and instruments in gravity and tidal surveys in the American countries, has been expanded to include work in other fields, such as geomagnetism, seismology, geodesy, and hydrography. In addition, the fellowship program, inaugurated last year, and designed to train qualified applicants from the Americas in the fields of geodetic and hydrographic surveying and in map and chart production, was continued during the year.Important benefits have already accrued from this cooperative program. Through our representatives who have visited the American Republics cordial and helpful relations have been established between this Bureau and military, naval, and scientific organizations and personnel. Through the fellowship-training program an effective medium has been provided for the mutual exchange of surveying and mapping procedures and developments.One outstanding result of the entire program has been the unification of effort and the standardization of methods and equipment for the South American continent. Some of the countries represented have already taken steps to modernize their methods and equipment in line with our own and have sent purchasing missions to this country.
During the year 11 tide stations in Central and South America were operated on a cooperative basis, the Coast and Geodetic Survey furnishing and installing the instrumental equipment and the cooperating countries providing the maintenance. Two of these stations are located in Mexico, one each in Costa Rica, Colombia, and Ecuador, and three each in Peru and Chile. The observations from each station are analyzed in this Bureau and a copy of the results mailed to each cooperating authority. These observations are supplying valuable data for the prediction of tides, for the construction of nautical charts,
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and for the determination of various datum planes required in the development of coastal areas and in the study of coastal stability.Magnetic surveys were conducted in nine American Republics, namely: Mexico, Panama, Costa Rica, Nicaragua, Honduras, El Salvador, Guatemala, Colombia, and Venezuela. The special program of frequent repeat observations at Paricutin Volcano, Mexico, the new volcano which developed in a farmer’s field in February 1943 and grew to over a thousand feet in height, was concluded. The purpose of these observations is to determine the extent of local magnetic disturbances caused by this violent volcano.A representative of the Bureau visited a number of the American Republics in connection with the acquisition and exchange of earthquake information. Seismologists and others interested were consulted and advised regarding earthquake-resistant construction methods; officers in charge of seismological stations were assisted in testing and adjusting instruments; sites_ f or proposed new stations were tested; talks to engineers and scientists were given; and various publications, books, and miscellaneous information were distributed. As part of this program, strong-motion seismographs have been furnished and installed in areas subject to strong earthquakes. Two were placed in 1944 in Peru and Chile. Two more were installed during 1945 in Colombia and Ecuador. This year arrangements were made for the installation of accelerographs in Guatemala and Costa Rica. Records resulting from this cooperative activity will be available to the Bureau and to the engineers of all American Republics. This is an active means of stimulating interest and improving knowledge in the countries concerned. The information gained will contribute to improved building design and add to the general knowledge of earthquake probabilities. ,A commissioned officer of the Bureau was assigned as a geodetic expert to the countries of Chile, Paraguay, Uruguay, and Brazil. He spent from 4 to 6 weeks in each of these countries, participating in geodetic fieldwork, and observing particularly the methods of field and office procedures of the geodetic surveying units. He became familiar with the work of the various countries and was able to observe the activities of the men who had participated in the fellowshiptraining program in this country. Assistance was also given geodetic organizations on various technical matters.
As a part of the cooperative program a commissioned officer attended a meeting of the executive committee of the Pan-American Institute of Geography and History and the Commission on Cartography of the Institute at Mexico City for the purpose of discussing plans and preparing an agenda for the third Pan-American consultation of geography and cartography to be held at Caracas, Venezuela.Under the fellowship-training program 16 fellowships were 

awarded as follows:
In  map and chart production to Bolivia (1), Brazil (1), Chile (1), Mexico (1), Paraguay (1), and Peru (1); in geodetic surveying to Bolivia (2), Brazil (1), Colombia (1), Ecuador (2), Paraguay (2), and Peru (2). In  addition, two trainees (from Brazil) under the 1945 program were given extensions of 2 months each in 1946.

722079—46---- 10

U. S. COAST AND GEODETIC SURVEY 117



These fellowship grants are awarded to graduate engineers, preferably to those who have had experience and responsibility in the respective fields they are to pursue. Many of these fellows occupy high positions in the civil and military set-ups of their governments and the recommendations they take back are apt to be followed in those countries. An example of this is the case of Brazil. As a result of the recommendations made by trainees from that country, Dr. Jorge Zarur, assistant director of the Conselho National de Geografia of Brazil, spent considerable time in the Bureau obtaining information relative to the purchase of supplies and equipment.The period of training varies from 4 to 8 months. No formal classroom work is given as the objective is to learn by doing rather than by theoretical studies. For those taking geodetic surveying, the major portion of the time is spent on actual fieldwork with enough time in the Washington office to become familiar with office methods of processing the field data. For those training in map and chart production, the policy is to give the trainees specialized training to meet their particular interests, with a general orientation in the related processes of chart production and reproduction. From conferences with the trainees and from observations made by one of the Bureau Officers on a visit to some of the American Republics, the training in modern methods of compilation and photolithographic reproduction appears to be one of the most urgent needs of these countries. Every effort will be made in the 1947 program to secure trainees for these branches.An indirect cooperative activity of the Bureau has been the assistance given the American Congress on Surveying and Mapping in the publication of a Spanish edition of its official journal Surveying and Mapping. The Spanish issue was prepared in cooperation with the Commission on Cartography of the State Department and with other federal mapping agencies as a gesture of friendship and was designed to promote interest in mutual surveying and mapping problems. Approximately 60 members of the Congress are from the American Republics and represent governmental and private mapping interests.
PERSONNEL AND FINANCES

The number of persons in the service of the Coast and Geodetic Survey at the close of the fiscal year was 2,117.On June 30, 1946, 13 commissioned officers were serving with the armed forces, to which they had been transferred by Executive order. Of these, 2 were in the Navy, 3 in the Marine Corps, and 8 in the Army.
In  September 1945 a new section of personnel management was created and was engaged in the completion of classification surveys, the establishment of new procedures and regulations regarding leave and appointments in both the office and field, and the creation and maintenance of a ceiling control system.During the year, 1,208 appointments were effected, 898 separations occurred, 12 employees were retired, 35 were inducted into the armed forces, and 229 line promotions (including reallocations) and 842 within-grade promotions were made. Of the 1,208 appointments made, 248 were employees who returned to duty from military fur

118  REPORT OF THE SECRETARY OF COMMERCE



U. S. COAST AND GEODETIC SURVEY 119
lough and 306 were veterans who received new appointments, making a total of 554 veterans placed in the Bureau during the year.An officer was assigned to liaison duties with the Corps of Engineers at Portland, Oreg., to expedite the field operations in the 'Columbia River basin, by arranging for purchases of supplies and materials 
and for assignment of personnel.In  connection with the photogrammetric mapping program of the Bureau, two officers were receiving flight training at Navy flight 
schools.An officer continued on duty at Adak, Alaska, with the headquarters of the Seventeenth Naval District and directed surveying activity in areas of strategic importance to the armed forces.An officer, transferred to the W ar Department, was appointed director of the Philippine Bureau of the Coast and Geodetic Survey. Four other officers have been assisting in reestablishing field operations 
in the Philippines. .Personnel of the Bureau were assigned to Operation Crossroads to make instrumental measurements of earth motions at distant points as well as strong ground motions near the scene of the blasts. The tests will provide, among other things, an opportunity to obtain evidence on the geologic structure of the Pacific basin.A geophysicist of the Bureau was attached to a United States naval expedition to the North American Arctic for geomagnetic observa
tions.All wage board employees of the Bureau were given an increase of approximately 15 percent in base pay as a result of the Commerce Department Wage Board order of November 19,194o. In  accordance with the Department’s order of June 17, 1946, automatic promotions to and including step three, will be permitted annually to wage board employees with an efficiency rating of good or better. To advance beyond step three will require a rating of very good or better.The following table shows the personnel ceilings alloted by the Bureau of the Budget under the provisions of the Federal Employees Pay Act of 1945 and the maximum number employed under those restrictions. Since commissioned officers are excluded from the Budget Bureau’s determination of ceilings, they have been omitted from the figures. Also omitted are without-compensation and $l-a-year men, 
and part-time employees.

Personnel ceilings allotted l>y Budget Bureau

Period Budgetallotment
Maximum number of employees (within budget restrictions)

2,196 1,7731,939 1,5721,843 1,7512,184 1,964

Collections covering miscellaneous recipts, including nautical and aeronautical charts and related publications, totaled $436,078 as compared with $154,033 during the preceding year.
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The following funds, from the sources indicated, were available to the Bureau during the fiscal year 1946:
Available funds

Regular appropriation-------------------------------------------------------------- $6,450,000Public Law 349_________________________________________________ 427, 000Second Deficiency Appropriation Act, 1946________ I___I__________  259,’ 000
Total appropriations______________________________________ 7, 436, 000

Reimbursements to credit of appropriation fo r :Salaries and expenses, departmental_________________________  134,054Salaries and expenses, field_______________________________ I_ 26,' 552
Total reimbursements_____________________________________  K30 606

Working funds received from:Bureau of Reclamation (seismologic work, Boulder Dam)_________ 8, 500Bureau of Reclamation (seismologic work, Coulee Dam)__________  2, 500Bureau of Reclamation (seismologic work, Shasta Dam)__________ 2, 500War Department (aeronautical charts)______________________  517,207Navy Department (“Crossroads” program)___________________  l ’600Navy Department (“Crossroads” program)___________________  3'800
Total working funds______________________________________  530, 457

Allotments from:
State Department (cooperation with American Republics)_____  76, 680Department of Commerce (printing and binding)_____________  71,100

Total allotments________________________________  447 735

Total funds received________________ _____________ 7, 939 495Of this, the following amount was unobligated June 30, 1946, and therefore remains available for 1947____________________________  409 999

PUBLICATIONS

The principal publications of the Bureau are its marine and air chaits, which are printed in the Washington office. In  addition to these, the Bureau prepares other publications through which the results of its work are disseminated to the public.In  the field of related marine-chart publications, 11 supplements to the Coast Pilot volumes were issued during the year. These volumes contain a wide variety of important information which supplements that shown on the nautical charts. A new edition of a Pilot is pub- Jished about every 7 years, although this interval may vary depending on the importance of the region, the number of changes, and other factors. Supplements, containing corrections, changes, and new information, are published about once a year.
Tide and current tables are published annually by the Bureau and contain tide and current predictions for numerous ports in the United States and in foreign areas. In  addition to these, a revised edition of Tidal Current Charts, New York Harbor, was submitted for publication during the year. The new edition incorporates the results of recent current observations in the East River in the vicinity of Corlears Hook.
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Index maps of tidal bench marks were completed during the year for New Hampshire and Washington, and loose-leaf compilations of descriptions and elevations of bench marks were completed for New Hampshire and were nearing completion for Washington. These data are published to supply information essential to surveyors and engineers in establishing vertical control for hydrographic operations, coastal construction, and other engineering projects. Formerly this information was made available in book form, but this has been replaced by loose-leaf compilations in order that the data may be kept more up to date as well as to increase the economy of distribution.A revised 1945 edition of the publication, Density of Sea Water, Atlantic and Gulf Coasts, was published, and a revised 1946 edition of Density of Sea Water, Pacific Ocean, was sent to the printer. Work was also in progress on the preparation of a 1947 edition of Surface Water Temperatures, Atlantic and Gulf Coasts. The information in these publications is valuable to the shipping industry, to industrial plants using sea water, and to the fishing industry.In  the field of seismology, Serial 682, United States Earthquakes, 1944, was sent to the printer during the year. The quarterly Progress Report of Strong-Motion Earthquake Work, containing abstracts of important earthquakes, analyses of strong-motion seismograph records, and miscellaneous news items, was issued for the first quarter of 1946.In  the field of geomagnetism, the manuscript for Serial 664, Magnetic Declination in the United States, 1945, was completed and sent to the printer. This is a revision of a volume which is in much demand by land surveyors and others. Alaska Magnetic Tables and Magnetic Charts for 1940 was reproduced in the Bureau by offset lithography. The manuscript for Magnetic Observations in the American Republics, 1941-44, being published under the interdepartmental program of cultural and scientific cooperation with the American Republics, was in the hands of the printer at the end of the year.Two volumes of observatory results were issued during the year. These reports comprise the principal record of the work of the observatories and are used in basic researches into earth magnetism and the ionosphere, as well as for immediate practical application to charts.The following special publications relating to cartography and control surveys were reprinted :No. 5. Tables for a polyconic projection of maps and lengths of terrestrial arcs of meridian and parallels.No. 8. Formulas and tables for the computation of geographic positions.No. 65. Instructions to light keepers on first-order triangulation.No. 120. Manual of first-order triangulation.No. 138. Manual of triangulation computation and adjustment.No. 145. Manual of second- and third-order triangulation and traverse.No. 231. Natural sines and cosines to eight decimal places.In  addition to these formal publications, a number of articles, papers, and lectures were prepared by the Bureau personnel designed to interpret the work and activities of the Bureau to scientific and engineering societies and to the public in general.
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Bureau of Foreign and Domestic Commerce
OFFICE OF BUSINESS ECONOMICS

With the transition to a peacetime economy initiated early in the fiscal year, the Office shifted the emphasis of its statistical and analytical work in the direction of market analyses of more direct assistance to business than was possible or necessary during the war. Then the Government furnished a ready market for half the total output of the United States. While business was furnished essential economic guides and analyses, a considerable part of the resources of the Office during the war was devoted to meeting the requirements of the war agencies for guidance on the broad economic aspects of the war.The Office pioneered in focusing attention early in the war on the opportunities for business in the postwar period with its “Markets After the W ar'’ and later “The United States in the World Economy.” After VJ-day business was furnished with the essential measures and analyses of market shifts—primarily through the gross national product and national income data which provide the most extensive measures available of existing markets and of market opportunities.Since the progress of capital outlays would provide both a measure of trends and an indication of the speed with which the peacetime production potential was being realized, the Office initiated immediately after the termination of hostilities, in cooperation with the Securities and Exchange Commission, a quarterly sui’vey of current and anticipated expenditures for producers’ capital equipment. This made possible the study of trends in these income-producing expenditures which play a leading part in determining current and projected output of the national economy.Since inventories, which were a basic cause of the lack of balance in business which developed in 1919-20, could introduce a similar factor of instability in the current situation, the Office extended its coverage of inventory movements and issued monthly analyses of changes in business holdings, relating these to the flow of goods into consumption. Inquiries into sales-inventory relationships in both trade and manufacturing, together with monthly estimates of retailers’ and wholesalers’ dollar sales and inventories, represented an essential element in the program. At the same time the flow of new orders was measured and reported upon to provide business with an over-all measure of the relationships of current and prospective demand.The postwar market requirement of business is for a volume of consumption half again as large in real terms as prewar sales.. To facilitate investigation into changing relationships of income and expenditures, data on consumers’ outlays and income were developed for a long period of years and more detailed estimates by commodity groups were developed. The results of studies on the regional dis-
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tribution of chainstore sales and on the sensitivity of individual State income payments to the national total provided essential data for an appraisal of regional markets.During the past fiscal year the time schedule for the preparation of the quarterly national income and national product data was advanced in order to facilitate the use of these data in the President’s budget message. Special estimates of State income payments—widely used by business in evaluating regional sales opportunities—were prepared for the fourth quarter of 1945 to meet the need for prompt current data on the regional pattern of income during the transition period. Estimates of State income payments had previously been prepared only on an annual basis, but obviously the war year totals were inadequate tools for business in a rapidly shifting market picture.The basic division of the national income and product data, which will provide business with a comprehensive set of data covering the period from 1929 through 1945, was brought near completion. The volume presenting these revised annual data and the corresponding revised quarterly and monthly data will be published in the fiscal vear 1947. J
The Office has carried forward its various projects designed to provide information on current and long-term trends in the size and composition of the business population. These gave quarterly measures during the war of the impact of war shortages and alternative economic opportunities on the number of business concerns. Now they provide an up-to-date measure of the number and kinds of businesses that are being established with the reopening of sources of supply and broadened markets for normal goods. Of particular importance are its inquiries into business mergers and acquisitions, the life span of discontinued business by detailed industrial divisions, and the life expectancy of retail and wholesale firms. Closely related are the past year’s studies relating to the financial status of 1,000 large manufacturing corporations, and others dealing with the effects of war and peace conditions on the performance of corporations by assets-s’ize.v\ ith the relaxation of wartime security regulations it became possible to increase the number of statistical series in the Survey of Current Business from 2,275 in June 1945 to 2,545 in June 1946. Concurrently the published monthly analyses of economic conditions were designed to give a comprehensive analysis of changes as progress was achieved m converting resources and shifting production to meet new market demands. Supplementing the appraisal of general business conditions many special problems bearing on reconversion developments were subject to special analysis, particularly changes in labor supply, supply-demand relationships, and the general structure of prices.
in  order to meet the requirements of international organizations, of United States Government departments and agencies whose work is concerned with foreign countries, and of private business firms starting to rebuild their foreign marketing organizations that had been disrupted by the war, the Office assembled national income and product data for about 60 foreign countries. These data were recast into com- parable form and converted to a common currency basis. A t the same time considerable progress was made, in cooperation with specialists of
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other countries, in improving the international comparability of national income statistics. The Latin American training program was initiated with the sending out of prospectuses inviting applications for training fellowships in the field of national income through United States diplomatic representatives in the Latin American countries.Estimates of the United States balance of international payments during 1940-45 were completed during the past year. These estimates provide a basis for the analysis of the repercussions of the war on the country’s international economic position. A new development is the preparation of quarterly estimates on the balance of payments.Throughout the year the Clearing Office of the Office of Business Economics obtained information and data relative to the foreign transactions of the Government from more than 60 Government agencies and after analysis and consolidation made this information available to administrative agencies and the Congress. Government agencies engaging in foreign transactions submitted data each quarter, and the Clearing Office in turn issued four quarterly reports which included detailed data relative to all cash disbursements and receipts abroad, foreign credit activities, lend-lease and reverse lend-lease, civilian supply and relief programs, activities in international agencies, nonmili- tary commodity procurements and sales abroad, inventories of installations, surplus property, and nonmilitary personal property, as well as disposal of surplus property abroad. In addition to the quarterly reports, a special report covering the Government’s cash transactions abroad during the fiscal years 1941—45 was compiled and published.

OFFICE OF DOMESTIC COMMERCE

The Office of Domestic Commerce was formed December 18, 1945, by consolidating the functions of the Trade Association unit, the Division of Industrial Economy (except for those functions concerned with foreign trade) and of the Distribution Division (except those functions concerned primarily with small business) and the Construction division. In  line with this reorganization the Office of Domestic Commerce gradually divorced itself from specific foreign trade work on commodities which it formerly handled and turned toward the objective of promoting domestic commerce and industry.
Services to D omestic Industry

The fullest possible consideration was given by the Office of Domestic Commerce to all requests for assistance or information on subjects within its special jurisdiction. The staffs^ of the various divisions, for example, spent considerable time _ during the year in preparing numerous special bulletins to be used in conjunction with, or in lieu of, correspondence in response to requests from business.Some specific contributions of each division may serve to illustrate the scope of the work which has been performed by the Office of Domestic Commerce in the past fiscal year. _The Industry Division, whose principal activity is to provide many types of commodity information for businessmen, is answering inquiries at the rate of 3,000 per month. In order to supply businessmen
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with the desired information the staff of the division prepared many analyses of the basic statistical data supplied by the Bureau of the Census and assembled the latest information covering production, distribution, inventories, and other pertinent data related to specific industries.
Many important activities were initiated during the year for the benefit of industry. An Interdepartmental Chemical Statistics Committee, under the chairmanship of a member of the Chemical and Drugs Section staff, has been an outstanding factor in the promulgation of chemical facts and figures. A yearly abstract of every statistical reference on chemicals available in any branch of the Government was prepared in cooperation with other agencies. A comprehensive monthly reporting system on processed foods, originally devised to serve the Office of Price Administration and the Department of Agriculture, was developed by the Foods, Fats, and Oils Section into a complete statistical coverage of the fruit and vegetable canning industries, heretofore not available to industry. Preliminary studies also were made on the estimated requirements of major metals and minerals in future years at different assumed levels of national income.Special surveys, made at the request of industry, included a survey of the confectionery industry and one on the mayonnaise, salad dress- mg, and related products industry. Funds were supplied the department by industry for doing the work. I t  is of particular interest in this connection that several other industries have since requested similar surveys.
The Marketing Division continued the preparation of analytical studies and reports for the use of businessmen, pointing out areas and opportunities for reducing distribution costs and for improving wholesale and retail operating methods.
With the end of the war, inquiries on opportunities for getting started in business and attendant demand for basic marketing information increased materially. Established manufacturers and distributors, too, aware that they faced a great task of selling and distributing increasing amounts of goods and services once the reconversion job was well under way, called upon the division for enlarged services in the distribution of market data as well as for operating studies at the wholesale and retail levels. Several major wholesale trades were in active contact with the Division in connection with present and proposed efficiency studies.
The Transportation Division was engaged during the year in promoting the development of more adequate and economical transportation in terms of the changing needs of commerce. Its participation for the first time in the numerous discussions of regulatory bodies and congressional committees on transportation matters may be said to have contributed materially toward the fuller satisfaction of the needs of businessmen for all kinds of transportation services. Intercession in behalf of industry, particularly in connection with rate adjustments, proved to be of real value on several occasions.
In  addition, the Division responded to numerous inquiries for information on packaging, routing to foreign countries, ship lines, freight rates, and opportunities in fields of trucking, aviation, and shipping. Rate and traffic information from the BIR waybill was
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furnished to many Congressmen, business firms, educational and busi
ness organizations. . . . - , c ,The Construction Division’s activities during the past fiscal year have centered chiefly around the preparation of detailed national estimates of construction activity, the close analysis of the construction materials situation, and development of municipal building code analysis techniques by the use of which any State or municipality can determine the extent to which its building code is obsolete, provocative of undue costs, which contribute nothing to health and safety or otherwise deficient as measured against nationally recognized en-
gineering standards. . «Considerable ground work also was laid for continuing studies oi construction costs, of the construction cycle, and of the relationships between residential construction and complementary construction oi other kinds, such as streets, public utilities, schools, and community 
facilities.The Trade Association Division rendered a special service to industry during the year through the organization of conferences and the provision of advisory service to associations wishing to expand
their research work. ,One way of maintaining business-government cooperation is through the medium of trade and professional associations, as was well demonstrated during the war years. The Division has continued its primary function of being the Department’s as well as the Federal Government’s center of basic information on trade organizations of businessmen. During the year assistance was given to all parts of the Department in cooperating with as many associations as possible, especially the some 2,000 of national or regional scope.During the brief span of its existence, from March 13, 1946, until shortly after the end of the 1946 fiscal year, the Incentive Division initiated several important projects of interest to United btatesi industry. One of these, a sales incentive study, is to be concluded as originally planned but under the auspices of the National Distribution Council. Study of wage incentives will be carried on by the Depart
ment of Labor.

Services to Government

ASSISTANCE TO CONGRESS

Many members of Congress were supplied with commodity or industry information during the year by the several divisions of the Office of Domestic Commerce. Considerable work was done, too, by the staff of the Industry Division for the Pace committee of the House, in relation to industrial expansion in the South. A number of studies and surveys were made for other congressional committees, including a survey of the metal plants and petroleum refineries financed by the Government and a number of special reports for the 
Senate Small Business Committee.
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ASSISTANCE TO OTHER AGENCIES
Valuable assistance has been given other agencies of the Federal Government. Since the development of the emergency housing program and the resumption of controls on nonresidential construction, members of the construction statistics staff have spent considerable time in cooperation with the staffs of the Civilian Production Administration and the National Housing Administration in preparing forecasts of future volume of construction activity and analytical studies of construction material, requirements.A wide variety of services were supplied to the Civilian Production Administration, Office of Price Administration, War Assets Administration, and other agencies, including commodity descrip- tions, prices, market conditions, suggested markets for surplus materials, and others. For the use of the Export-Import Bank in evalu- ating loans and the Office of International Trade in foreign trade promotion studies of several industries were made to estimate capacity to supply domestic needs and the surplus available for export.. The United States Maritime Commission was assisted in obtaining important information regarding foreign control of Pacific Coast European Shipping Conference which was believed to have been leading to discriminatory treatment of American export shippers. On special request from the Bureau of the Budget the Transportation Division analyzed numerous transportation waybills filed by the Interstate Commerce Commission.

INTERDEPARTMENTAL ACTIVITIES
Members of commodity staffs were called upon to supply considerable information to interdepartmental committees and to plan for the collection and dissemination of statistical information in a form useful to industry. The type of work covered by these groups included assistance in drafting schedules for the collection of the census of manufactures and the census of business, and the expansion and revision of the Standard Commodity Classifications and Federal Specifications, and participation in many other interdepartmental statistical and informational programs.’
Publications—The publication of information of interest to business and government is an important part of the activities of the Office of Domestic Commerce and during the past fiscal year a broad program covering all technical and economic phases of commodities and industries was carried out.
Eleven Industry Reports were published at regular intervals (monthly, bimonthly, or quarterly) covering nine commodities— chemicals, crude drugs, drugs and pharmaceuticals, fats and oils, sugar, processed foods, leather, lumber, pulp and paper—domestic transportation, and construction and construction materials. The reports analyze significant current trends and contain a wide variety of information not available in any other form. These reports were mailed to businessmen at their individual requests, distribution ranging from 800 to 4,000 in number per report.The “Industrial Reference Service,” a subscription publication issued in 11 parts by commodity or industry groups, carried approxi
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mately 75 reports relating to domestic commerce. P art 12 to include reports of a special nature, containing technical descriptions of specific commodities, uses and substitutes, shipments, stocks, orders, prices, employment, wages, and export and import data, was in preparation at the close of the fiscal year. This type of report, which Provides concise basic'information on important raw materials and finished products, is designed to serve as a reference manual and will be published as a separate series entitled Commodity Reference Series. During the past fiscal year a number of synopses of information on chemicals and drugs containing similar information were issued in the chemical and drugs section of the industrial reference service and these too will eventually be included in the commodity reference series.Domestic Commerce, a department publication, was supported with at least six to eight feature articles monthly, and a current history of typical trade association activities was provided for each issue under the title Association Highlights.The industrial series is a medium used for special surveys giving complete detailed statistical and other background information on specific industries as well as other comprehensive industry informa- tion. Included were booklets on Boot and Shoe Industry Statistics, Confectionery Sales and Distribution, and Salad Dressing, Mayon
naise and Related Products. _ . .Other special reports were published or completed during the year. One of these, Foreign Trade Associations of the United States, a 90-page report, is the first of its kind to cover such organizations. Another, Distribution Cost Analysis, was especially designed to point the way for analysis and control of distribution costs during the period when a return of a buyer’s market and normal competitive conditions might give rise to dangerously excessive distribution costs.Still other reports published or substantially completed during the year included State and regional market data, 1939-45, a study which shows the wartime shifts in geograpical market potentials, and streamlined wholesale grocery warehouses. Additional reports along lines similar to the last mentioned had been or were being prepared for the wholesale tobacco trade and the wholesale drug trade.There was also delivered, for publication by the Public Printer, manuscript for an additional series of booklets on the retail trades and services. During the year, an initial series of 21 booklets prepared for the use of the W ar Department, was reprinted for public use, under such titles as Establishing and Operating a Retail Bakery, Establishing and Operating a Small Saw Mill, * a H ardware Store, * * * a Shoe Repair Business, etc.In  cooperation with the Department of Agriculture there were prepared two books of the community series. The_ first entitled 
“Will Making Concrete Block Pay in Your Community? has been published and manuscript on the second, covering brick and building 
tile, was completed and will be published shortly. . ,Research projects in progress.—Several important (nonphysical) research projects were initiated during the past fiscal year which were not completed but will be carried on during the_ 1947 fiscal year. These included basic surveys of three metal industries and petroleum refineries. Work was started on a postwar revision of the lrade
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Association Division’s directories, covering 4,000 cities throughout the United States, which will be especially useful to the field service work of the Department. Sixteen thousand copies of the principal directory have been sold at a dollar per copy.The Transportation Division began a project exploring uses of point-to-point and State-to-State rate and traffic data for individual commodities in connection with analyses of new industries for underdeveloped areas of the country. Work was also begun by the Marketing Division on a major study of pricing techniques used by manufacturers and distributors with a view to developing, through case studies, methods that can be used by individual firms to determine prices that will result in maximum production, employment, and profits.The Office has been approached by representatives of the Army and Navy Munition Board as to the capacity of our staff to make concentration on analyses of major industries with the further possibility of the requirements of each in the event major expansion appears necessary in the national interest.
OFFICE OF INTERNATIONAL TRADE

Organizational background and functions.—The present organization of the Department of Commerce in the international field can best be understood against the background of organizational patterns that developed during the war. The Government’s major wartime foreign economic activities were assigned by the President to the Board of Economic Warfare and the Lend-Lease Administration, and later these were merged in the Foreign Economic Administration. In  order to avoid duplication of personnel or work, these agencies in turn, established working arrangements with the Bureau of Foreign and Domestic Commerce to utilize a large part of its research, analytical, and statistical services for their purposes, and for which they provided the necessary funds. And, during the war years that work almost completely eclipsed the regular trade promotion work.Shortly after the end of hostilities, the Foreign Economic Administration was terminated and certain of its continuing activities—control of exports, foreign trade relations and promotion work—were transferred to the Department of Commerce. This transfer coincided with a previously planned reorganization of the Bureau of Foreign and Domestic Commerce, and on October 21, 1945, the Office of International Trade was established, comprising a merger of the personnel and functions transferred from the Foreign Economic Administration and those units of the Bureau of Foreign and Domestic Commerce concerned with foreign trade. An immediate advantage of this merger was the combining of wartime experience in world-wide supply operations and commercial relations acquired in the course of exercising control over imports and exports, with a large store of useful peacetime technical knowledge and highly trained personnel in the field of foreign trade.
The separation of foreign from domestic work was made in recognition of the fact that the problems of international trade are quite different from those of domestic industry. Many companies engaged



in foreign and domestic business have separate export departments and in many instances the larger ones have separate subsidiary 
organizations.

Functions

The functions of OIT fall into two main subdivisions, one dealing with commercial policy matters, the other with the rendering of direct services to the foreign-trade community.
In  large part, the policy function is new to the Department, Previously, the Trade Agreements Unit of the Bureau of Foreign and Domestic Commerce assisted the Department of State in the revision of existing agreements between the United States and foreign countries, and furnished exporters and importers with information regarding changes in rates of duty and estimates of their effect on trade. This work is now greatly expanded not only because the recent extension of the Trade Agreements Act provides for the broadening of the trade-agreements program, but largely because that program is to be tied in with the proposed International Trade Organization, and the plan to negotiate simultaneously with 18 countries. In  addition, through the Secretary’s membership on the National Advisory Council, OIT is concerned with the foreign lending and investment policy of the United States, as carried out through the Export-Import Bank the International Bank for Reconstruction and Development, and the International Monetary Fund. OIT represents the Department on the Executive Committee for Economic Foreign Policy. And similarly, the Department’s participation in the economic agencies of the United Nations, such as the Economic and Social Council, the proposed International Trade Organization and the Food and Agriculture Organization, is carried out by OIT.
The direct service work—the work of aiding exporters and importers and others interested in foreign trade—is also substantially different than heretofore. Prewar commodity and industrial information for foreign countries must be brought up to date to meet the needs of American businessmen in the postwar era. Moreover, because of the changed conditions brought about by the war, the prevalence of governmental controls abroad, and the spread of State trading, international trade is dependent as much or more on the nature of national programs as on supply and demand situations. Accordingly, foieign traders require more'than just informational services on trade opportunities ; they require positive action in specific cases on their behalf toward obtaining modifications in the trade programs of foreign countries, changes in the administration of trade controls, etc. And there is need to emphasize particularly direct services to importers, in recognition of the increasing dependence of United States industries and consumers on foreign sources of supply, and because a large volume of imports, plus expanded travel abroad, provide the only enduring means of supplying the dollar exchange necessary for additional exports. In  a real sense, this is a new departure in United States trade promotion which heretofore was focused on exports.
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1945-46 War-to-Postwar Transition

The foreign trade problems during the year just ended can be properly understood and appraised only when it is recognized that the ending of World W ar I I  brought tremendous dislocations in the world economy. During the war period international economic relations were forced into a pattern very different from those which had previously existed. Because of the abnormal circumstances, economic blocs were formed behind the military frontiers of each group of opposing powers. This pattern, unsound as it was from a peacetime point of view and strained as it was by the insatiable demands for war materials, nevertheless, became in these years the established basis of production and of the international movement of goods. With the cessation of hostilities, prevailing arrangements were disrupted but no previously existing pattern could be restored, no normal peacetime pattern could be immediately reintroduced, no reasonably predictable pattern for the future could even be approximated. This was a year of transition, not from a war economy to a peace economy but from wartime improvisations to postwar improvisations.
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F oreign Financial Arrangements

A prerequisite for the reopening of foreign trade was the establish- ment of credit for nations that were embarrassed by shortages of foreign funds. Almost immediately upon the termination of the war there began a flow of applications for loans from the United States. Funds were necessary for reestablishing business in war devastated areas and also m some of the Allied countries that had converted their peacetime efforts almost completely into war programs.Information was required on'the economies of the countries involved, particularly the volume of international financial transactions and other data which would assist the Government officials in determining whether the loan was economically justifiable. One loan of outstand- mg importance which was handled separately was the $3,750,000,000 credit to the United Kingdom. In  preparation for the negotiation of this loan all pertinent economic data in the OIT files were made available to the appropriate interdepartmental committees and careful analyses were made of all aspects of the problems involved The Secretary of Commerce and the director of OIT, as his alternate, participated m the deliberations and work of the National Advisory Council established by law to determine the United States foreign lending policy.
When Japan surrendered, the United States was faced with the problem of shifting swiftly from the lend-lease financing methods of wartime to more normal procedures and operations. Lend-lease supplies under contract as of VJ-day were made available under the so-called 3 (c) credits, providing for 2% percent interest and 30-year loan maturities. Seven countries received an estimated $900 million worth of lend-lease supplies in this manner. Similarly, Belgium France and the Netherlands were given long-term credits of $655 million by the Export-Import Bank to finance purchase of lend-lease



goods which had been under requisition, but not contracted for, on VJ-day.During the fiscal year, the United States extended cash and lend- lease pipeline credits to the extent of approximately $8 billion to 25 countries. Of this total, $4,350 million were direct Congressional credits to the United Kingdom and the Philippines; some $2,700 million were Export-Import Bank loans, and an estimated $900 million were 3 (c) credits.In  addition, the United States Government sold surplus property to 22 foreign governments for $1,452,000,000. These sales were made on generous terms with low interest rates and long maturities. Credit sales of surplus merchant vessels have also been made, or are under negotiation, to six nations in the amount of approximately $250,000,- 000. Total financial assistance extended by the United States in the ways described above thus exceeds $10,000,000,000.
Efforts to Secure Reduction of Barriers to Trade

During the past year the Reciprocal Trade Agreements Act of 1934 was extended. Since all the agreements had ceased to operate during the period of hostilities, it became necessary to review the entire trading position of the United States. Extensive discussions of this question were held with the British representatives during the financial negotiations.The United States Government conceived the possibility of an international trade organization for the purpose of promoting world conditions which would make possible a balanced growth of international trade, high levels of production, and full employment in all countries. These developments also resulted in the United States Government’s and the United Nations’, decision to a conference at which trade agreements would be negotiated simultaneously among the nations which predominate in world trade. The preparation for this conference and certain preparatory meetings required a vast amount of basic statistical and analytical work on past levels of trade, discernible trends, tariffs, and other restrictions, which would affect the concessions to be asked from foreign countries. This work necessarily will continue until the trade meetings have been held and agreements entered into.Another example of the efforts being made by the Department to open up trade channels is provided by the token-imports scheme worked out with the British Government. Under this plan Britain has modified its embargo on importation qf goods classified as non- essential, to permit shipment from the United States of limited quantities of certain products which before the war had a broad market in England. Shipments will be permitted in a yearly amount not to exceed 20 percent of the value of the average annual shipments to the United Kingdom of each American producer during the base years 1936, 1937, and 1938.Efforts are continuing to broaden this plan to include other goods.
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Direct Assistance to Exporters and Importers

Witli the advent of VE-day and especially after VJ-day, general interest in foreign trade increased rapidly. American manufacturers became interested in possible foreign markets for their prewar products or for new products developed during the war period. To satisfy the resultant inquiries, and with the lifting of wartime security restrictions, there was accelerated the preparation of trade compilations, economic reviews, summaries of tariff regulations, and other guides that were urgently required.Summaries of current economic information were undertaken for every country in the world. These summaries will be useful to American business in developing for itself a picture of foreign markets. The interest in foreign trade was not alone centered in possible exports, but a great many inquiries were received relating to a variety of proposed imports. Aside from the prewar exporters and importers, a large number of returning servicemen had developed an interest in foreign trade. These prospective traders required a very extensive education in the fundamentals of exporting and importing as well as full information on the prospective markets.
BY AREA

I t  was necessary to initiate a detailed survey of the current position of each foreign country in the international trade field. For the countries that had been occupied by the enemy, it was necessary to ascertain what industries were still in existence, the state of their equipment, availability of labor, supply of raw materials, capacity to export, etc. In the case of other countries it was necessary to ascertain what new industries had developed, the expanded capacity of old industries, their stock pile of raw materials and the amount of finished products in warehouse or available for foreign markets.The nature of United States trade relations with various sectors of the globe at the end of the war strongly influenced the type of direct service that could be given to American businessmen for each area. For the Western Hemisphere, it was possible to provide systematic information along prewar lines, including a series of pamphlets on establishing business in the various countries, on the characteristics of individual marketing areas, and on living and office operating costs for Americans in this region. Regarding the British Commonwealth, the business public was kept informed of the immediate and prospective financial problems that exerted so broad an influence on trading operations by special publications on the sterling area and on postwar British balances. In  respect to our economic relations with the European countries, the Department of Commerce cooperated with other government agencies in attempting the return to normal channels of trade, notably with respect to private trading with France and Italy.The complexities of the regulations adopted by these countries to safeguard their financial position and to make certain that dollar funds available were expended for vital necessities were brought to the attention of American business through Commerce Department



publications, special memoranda to the field offices of the Department, and an increasing volume of correspondence.In  the Far Eastern area, a significant activity was the laying of a foundation for expanded trade with China in regard to the new Chinese company law and in drafting amendments to the China Trade Act.
The Department through its studies of the Russian situation* is seeking, for other Government agencies and for American business, information on production and requirements of the Soviet Union and on the means of developing closer trade relations.During the period of Allied military occupation of former enemy areas, there can be no export or import trade with these countries, except to the extent that the control groups permit, within the framework of established Allied policy, and then only through channels and procedures established by the control groups and the governments of the Allied powers. For an indeterminate period, therefore, the raw materials and manufactured products of those areas, needed by our manufacturing, wholesale, and retail people, will not be obtainable by private negotiation, nor will our exporters be able to furnish needed supplies to those countries except through established governmental procedures.
In  dealing with the problems of the occupied areas, there is a threefold objective: (1) To encourage and work toward the early restoration of private trade, within the terms of unconditional surrender, payment of reparations, and confinement to a low war-potential economy; (2) to assist the American business community in carrying on interim trade with the affected areas; and (3) to represent the United States trade interest in the formulation and carrying out of Government policy with respect to the control and transformation of the economy of former enemy countries during the transition to peacetime patterns.

BY COMMODITY OR INDUSTRY

Anticipating at least to some extent the disruption which the war had worked on the materials and mechanisms of foreign trade, analyses of the extent and character of immediately available supplies of many materials in individual foreign countries had been started prior to VE-day. These indicated which countries had the means to buy American export commodities—and to pay for them with goods needed here. They also revealed sources of goods needed in the devastated countries to allay suffering there. The work done in the leather and food fields especially proved successful and served to render more effective the efforts made by this and other Governments to ease the economic impact of the world-wide shortages which peace so promptly disclosed.
Employment of a concise, readily answered questionnaire bridged many of the gaps in basic foreign trade data caused by 4 years and more of war. The revitalization of this information thus accomplished proved invaluable. Technical developments and additions to capacity were disclosed and the current attitude of individual foreign governments toward the establishment of branch factories and the penetration of American goods and services was described. Brought
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to light were new markets for shoes, plans to manufacture and export insecticides instead of the raw materials from which they had formerly been made, and new tanning extracts. Staff-prepared publications, such as Medicinal Products—United States Equivalents and Alternatives, available in English, Spanish, and Portuguese, helped make possible a great expansion in the export trade of drugs and toilet articles.Full advantage was taken on behalf of American business of the opportunities afforded by the operations of the Technical Industrial Intelligence Committee in ferreting out the enemy’s production secrets. Results ranged from the acquisition for the benefit of the entire industry, of complete manufacturing and processing details of the revolutionary Agfa single-negative color motion-picture film, to the discovery that American building materials and techniques were vastly superior to those of Germany. Staff members on assignment abroad also made substantial contributions.

BY COMMERCIAL INTELLIGENCE AND TRADE SERVICES

A reexamination was begun of distributive channels in existence before the war, and of new representatives, dealers, and producers to replace those who proved to be war casualties. Steps were also taken to investigate sales outlets, as soon as possible, of all other trading centers in the world, with particular emphasis on some of the more backward areas, and to bring the commercial intelligence records up to date.Information on specific opportunities to export to or import from foreign countries, as well as on foreign business visitors, was assembled. To give these bona fide leads the widest possible dissemination, a special department in Foreign Commerce Weekly was inaugurated early in the fiscal year. These new world trade leads found immediate favor with an ever-growing number'of American businessmen.The gradual resumption of private trade brought many requests from business for advice and assistance on traveling abroad, and for up-to-date information on transportation and communication facilities in foreign areas. While conditions precluded any active promotion of pleasure travel during the past fiscal year, some work was begun toward encouraging tourism as an important aid in improving the dollar exchange position among foreign nations.At the request of the American insurance industry, a new unit was established to promote its interests in the international field. The lessening of German and Italian competition and the currency stabilization phases of the Bretton Woods plan created conditions particularly favorable to the launching of this new promotion program.Economic intelligence was an essential weapon of World W ar II. Its importance was m no way diminished during the transition months that followed VJ-Day. One vehicle for such reporting was the proclaimed list for certain blocked nationals which was compiled and maintained by an interdepartmental committee. The basis of this list, and related controls, was the World Trade Directory files. Thus, OIT continued as the focal point of information for both business and Government on the friendly or unfriendly status of foreign firms
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and individuals throughout the world. The war’s end with its attendant removal of security considerations brought a thorough review of each name on the proclaimed list at that time. Only the “hard core of worst olfenders,” or 6,053 names, remained on the list by November 1945. These were individuals and firms whose acts proved conclusively that they had conspired to the destruction of democratic principles and had openly aided the efforts of the Axis toward world domination.But American businessmen, in general, were not content to confine their checking to the final “hard core” list. In  reestablishing their trade channels, they exhibited a healthy caution as to who would handle their goods. The businessman was informed through the press that deletions from the wartime proclaimed list did not imply that all deleted firms were satisfactory representatives; and that the Department of Commerce was the source for checking on their suitability.

BY LIAISON WITH THE FOREIGN SERVICE

With the ending of the war in Europe and the Far East, American diplomatic Missions and Consulates were again reopened in the capitals and principal trade centers. Once these offices were organized and ready to receive inquiries from American businessmen, the number of reports, trade letters, trade lists, and World Trade Directory reports from the Foreign Office flowing through the Department of Commerce increased sharply. Total reports received from the Foreign Service by the Department of Commerce increased from 78,817 in the fiscal year 1945 to 115,334 during the fiscal year 1946. Likewise the cessation of hostilities brought an increasing number of inquiries from American businessmen regarding trade conditions in all parts of the world.The Department has also shared in the selection and training of new recruits for the Foreign Service. In  cooperation with the Department of State, a program was established whereby new officers of the Foreign Service are given an orientation course in the world trade activities of the Department, and in the fundamentals of export- import procedure. This is a continuing program which reoccurs each month of the year. I t  is closely integrated with the training course of the Department of State. When time permits officers are given additional in-service training at the Department of Commerce.In  September of 1945 the Departments of Commerce and State organized an advisory committee on commercial activities in the Foreign Service, composed of representative businessmen nominated by the leading business, industrial, and financial organizations in the United States interested in international trade. This committee was instructed to review the current methods of trade promotion and protection by the Foreign Service, and to make recommendations for improvements in the services being rendered to American business by the Foreign Service. The committee prepared an excellent interim report and intends to submit a more complete report at a later date, based on further documentation with respect to the need for additional commercial officers abroad. Many of the recommendations of the committee have already been acted upon by the Department of State
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and Commerce, and they also influenced to some extent the action of Congress in providing for fuller and more significant participation by the Commerce Department in the work of the Foreign Service under the new Foreign Service Act of 1946.

BY SEEKING THE ADVICE OF BUSINESS

I t  was recognized that better understanding between business and Government and the development of sound and increased foreign trade can best be achieved by cooperation and counseling with businessmen and trade groups. Accordingly, there was initiated a trade relations program designed to provide OIT with continuing advice and counsel by representative foreign traders, manufacturing exporters, and trade groups. Permanent committees established during the year were the Export Advisory Committee and the Import Advisory Committee. In  addition, there was appointed by the President a Committee for Financing of Foreign Trade, composed of bankers and businessmen, who will also provide counsel in the field of financial arrangements.Through such a program, the Department will be able better to speak for the United States foreign trade community in discussions with other Government agencies as well as international organizations dealing with commercial matters. Similarly, the Department will be in a better position to interpret to United States trade groups the policies and actions of the Government in the field of international trade.
Control Over Exports

Export controls were instituted before the war, in July 1940, as a means of strengthening the defense of the United States. * During the war, they were used very effectively as a means of preventing our supplies from reaching the enemy ; keeping at home what was needed for our war effort and essential civilian requirements ; and channeling certain supplies to our fighting Allies and to other friendly nations producing supplies for our war production.At the end of hostilities, the function was assigned to the Department of Commerce, and thenceforth emphasis was placed on the needs of reconversion to facilitate our return to a peacetime economy. Trade assistance rather than control became the dominating concept. The export control function became an instrument to speed domestic reconversion by limiting the exportation of commodities essential to this purpose; to promote foreign trade through commercial channels by protecting established trade connections and by encouraging new exporters, including veterans; to assist the production abroad of critical commodities needed both for United States reconversion and for the essential needs of foreign countries ; to assist foreign countries to obtain their minimum essential civilian requirements ; and to insure the actual shipment abroad of the full amount of export quotas made available by allocating agencies.The relaxation of export controls consisted mainly of reducing the number of commodities under control and of eliminating and simplifying control procedures in order to promote greater freedom of commercial trade. Of most immediate importance was the reduction of the number of commodities under export control. The function of



approving the addition or deletion of commodities was assumed by the Joint Committee on Export Controls—an interagency committee composed of representatives of the Office of International Trade, Civilian Production Administration, Office of Price Administration, Department of State, National Housing Agency, and other agencies upon invitation. Early in September 1945, the committee approved removal of export controls from approximately 80 percent of the items then under control and a positive list of those commodities still remaining under export control was announced.Major obstacles to the continued reduction of the positive list arose particularly from shortages of basic industrial commodities such as steel and coal and from the impact of the top priority housing program. As the supply situation of many commodities deteriorated, the Civilian Production Administration was confronted with a possible necessity of reestablishing Nation-wide controls over the production and distribution of commodities critical to reconversion. The reactions from domestic industry to the suggestion of reinstituting wartime controls were so strong that OIT was frequently asked to strengthen existing controls or to impose new controls over exports. The frequent use of the export control device in this respect has made unnecessary the use of other controls; for example, the housing expediter did not find it necessary to employ his power to institute an export embargo on building materials and related commodities.In  addition to exerting constant effort to hold the positive list to the irreducible minimum number of justifiable commodities, the various export controls, consisting of over-all area procedures and various types of licenses, were under constant review with a view to eliminating those which changing conditions made superfluous, modifying- others and creating procedures to meet the minimum-control requirement while affording maximum permissible freedom to commerce. Three major area procedures were in effect at the end of the war: The decentralization plan, the group A procedure, and the selected destinations procedure. By the end of June 1946, all three had been completely eliminated.The most noteworthy procedure eliminated was the decentralization plan which was used to determine import allocations to the other American Republics and at the same time to permit those governments to recommend the commodities they preferred to import particularly in relation to the extreme shipping shortage. This plan, combined with a strict consignee check, represented the maximum degree of over-all export control devised during the war. The greatly reduced need for detailed requirements information and the general domestic decontrol effected after VJ-day made continuance of the decentralization plan an unnecessary burden on the governments concerned and the export trade. I t  was, therefore, immediately abolished.The second major area procedure which was abolished was the group A procedure. This procedure substituted the use of individual export licenses for the release certificates used in the areas formerly employing program licenses. By April of 1946 the group A procedure had been discontiued for all commodities except cotton textiles, and in late June this sole exception was also abolished. The
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selected destinations procedure requiring a special type of clearance for exports to selected destinations consisting of the European neutrals and possessions, was discontinued in January 1946.Throughout the year constant effort was exerted to relieve the export trade of unnecessary licensing requirements. The critical nature of this problem is revealed by the existence of a record backlog of applications for licenses totaling 63,000 at the end of June 1946. Although a high rate of license processing was maintained throughout the year, reductions in staff from approximately 800 in June 1945 to 300 in February 1946 and which remained less than 300 during the succeeding months and the number of new applications received made it impossible to reduce the growing backlog. In  the face of this operational difficulty and its expected deepening every method was employed to facilitate decreasing the backlog.Two new types of licenses were,- therefore, established. These provided for (1) the export of certain commodities to specified destinations, under a single license issued quarterly or monthly, to govern all the countries rather than separate licenses for each country; and (2) the use of a single license which authorized the export of groups of commodities to areas consisting of one or more countries ; thus reducing the work load involved in the preparation, submission, and processing of export license applications and, in addition, affording the exporter increased freedom of decision in the distribution of his exports.The scarcity of some commodities has necessitated the retention of certain allocation controls by the Civilian Production Administration and the Department of Agriculture. OIT has continued to represent the requirements of foreign countries and of the United States exporters before the various Civilian Production Administration requirements committees. During the war years a large percentage of commodities on the positive list were under formal allocation by the Requirements Committee and the Program Adjustment Committee of the War Production Board. As of the end of Juñe 1946, of the items on the positive list only 47 percent are under formal allocation while 34 percent remain under some form of informal allocation. In  dividing export quotas among applicants it has been necessary to continue some form of distribution of quotas by country or area. In order to permit new exporters to participate a certain percentage of each quota was earmarked for nontraditional exporters, including veterans. Thus the emphasis of export control policy was transferred from the interest of the foreign country to the interest of the United States exporter.Throughout the year, every feasible service to exporters was performed. Exporters service, a unit established to provide export control information to exporters, interviewed over 10,000. Through the quarterly publication of the Comprehensive Export Schedule and the frequent issuance of Current Export Bulletins, exporters have been kept constantly informed of new developments in export control. A special veterans’ preference officer was designated at a high staff level to operate a veterans’ preference plan and to offer special assistance and advice to United States veterans of World W ar I I  who were reentering the export trade or who desired to participate.



Congress has extended the Export Control Act until June 30, 1947. I f  conditions permit, export controls will be abolished before that date.
FOREIGN TRADE STATISTICS

United States foreign trade during the past fiscal year has been substantially higher than before the war. In terms of dollars, United States exports were nearly three times what they were on the average for the 1936-38 period, while imports showed an increase of approximately 70 percent. Even when allowance is made for the effects of rising prices, both exports and imports were higher than in prewar years. The volume indexes, which correct for price changes, show exports in the second quarter of 1946 at 215 percent of prewar and imports for the same quarter at 113 percent of prewar.In  comparison with the war years, however, exports in the annual period ending June 1946 showed a decline. Shipments of military equipment began to recede even before VE-day, and other lend-lease goods gradually declined during the 12-month period. Total exports, therefore, although showing increases in cash trade and in supplies for rehabilitation and relief, dropped to a value of $8,749,000,000 from $12,679,000,000 in 1944^5. The 1945-46 trade also fell considerably lower than that of the two preceding years, but apart from these three war years exceeded all earlier annual totals, including the high value of 1920.Cash-purchase exports, that is, the trade exclusive of lend-lease, UNERA, and private relief supplies, rising by 81 percent from 1944- 45, totaled $5,622,000,000. Gaining steadily during the year, they amounted to $1,922,000,000 in the second quarter of 1946, over three times the wartime low for non-lend-lease shipments in the first quarter of 1943 and double the amount in the second quarter of 1945.I t  is anticipated that if exports continue at current rates total exports including relief supplies will be over the $10 billion mark for calendar year 1946.Imports into the United States in 1945-46, valued at $4,295,000,000 showed an increase of 8 percent as compared with the fiscal year immediately preceding. Advances during the year were due in considerable part to postwar expansion of trade with continental Europe and the Far East. Imports from South America and Africa also registered further gains. The substantial expansion in imports from these four areas more than counterbalanced the reductions shown by imports from Canada and Cuba during the year.
OFFICE OF SMALL BUSINESS

For several years the Department has recognized that in our mass- production economy, a special and vigorous effort must be exerted to preserve equality of opportunity for small business. The necessity for concentrated effort along these lines became especially apparent as defense preparation mounted. Thus, the Department set up a special small-business unit in December 1941. The small group was expanded into a Small-Business Division in June 1944.
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The work of this Division received further impetus this year when, by Executive order on January 28,1946, many of the major functions, together with the associated personnel, of the former Smaller War Plants Corporation were transferred to the Department. The two groups were welded into an Office of Small Business with full responsibility for serving the complex needs of hundreds of thousands of small enterprises.The past 12 months saw interest in small business reach an unprecedented level. Millions of men and women returned to civilian life with service-acquired skills and a desire to strike out in business for themselves.This greatly increased small-business activity has strengthened the conviction that Government has a definite responsibility to assist small business in its efforts to live side by side with its larger competitors. While Congress, through its Senate and House Committees on Small Business, has taken an active part in investigating the problems of the little fellow and suggesting remedial action, the day-to- day job of providing specific aid rests with the Department of Commerce—the one centralized agency of Government to which the businessman can turn with his problems.These problems are many. During the transition from war to peace it is difficult for small businessmen to get scarce materials, goods to sell, equipment, surplus property, labor and other essentials to their operations. When they can get these necessities, they are forced to pay higher prices and endure long delays. Aside from special reconversion problems, the small businessman does not have equal access to credit, and technical and management assistance. The Office of Small Business has received thousands of requests for assistance from small businessmen who have had difficulties because of these problems.The new programs of the Office of Small Business were carefully designed to help the small businessman solve these problems by giving h im :

(a) Immediate assistance with current operating problems, and
(b) Long-range aid in improving his competitive position.To carry out these two broad objectives, six operating groups were formed. They are the Area Development Division, Business Practices Division, Finance and Tax Division, Technical Services Division, Management Division, and the Special Service Division.The major attention during the 1945-46 fiscal year was concentrated on formulating policies and programs that would make the Office of Small Business a governmental mechanism which would be flexible and highly responsive to the changing assistance requirements of small business during the reconversion period and in the longer run.

Some of the more significant accomplishments of the office are set forth below by type of program.
Area Development

Regional, State, and local industrial-planning organizations, both public and private, have come to look to the Commerce Depai'tment for aid in their efforts to increase employment through industrial and



business development. The service offered takes the form of counsel on methods and techniques and informational clearing-house activities on (a) the appraisal of factors affecting business location, and (b) the study for local promotion of types of enterprises appropriate to the local resources pattern and general economic opportunities.Related to this aim was the release of two publications. First, A Guide for Local Industrial Promotion, a simple description of procedures suitable for small community organizations in their consideration of ways and means for either attracting outside industries or encouraging local enterprise. Second, Basic Industrial Location Factors, a check list for evaluating an area’s resources for industrial development. Under such headings as Power, Transportation, Proximity to Markets, Raw Material, Labor, Distribution Facilities, and others, this publication provides a quick reference of factors to be considered in industrial planning for any locality. I t  has been widely used by local development groups. Distribution, upon request only, was made primarily to State and local development authorities, public utilities, railroads, and other public-interest groups.At the request of numerous planning organizations, studies were made of local industrial-promotion programs. Following a survey of the Arkansas State development program, a critique and recommendations were submitted to the Arkansas Resources and Development Commission which the Governor stated to be most helpful. By the end of the fiscal year, requests for technical advice on area-development problems had come to the OSB from all sections of the country.At the request of the House Committee on the Postwar Industrialization of the Cotton Belt a detailed report was submitted on the industrial characteristics and opportunities of the Cotton Belt. The report indicated, State by State, which types of nonfarm employment offered the greatest prospects for expansion, recommended generally a shift in the pattern of resource utilization toward greater development of mineral and forest wealth, and suggested appropriate surveys necessary to further carry out this work.
Technical Assistance

One of the gravest handicaps encountered by small manufacturers is their frequent inability to solve problems arising directly from shop-production methods. Unlike many large companies, they have no laboratories with staff chemists, metallurgists, and industrial engineers. As a rule, the proprietor carries his research and development laboratory in his head ancl he is consequently bound and limited by the extent of his own technical knowledge." To help overcome this widespread deficiency, the Office of Small Business carried on a technical advisory service which had been instituted by the SWPC. Through cooperative arrangements with the leading industrial laboratories, scientific schools and research institutes, advanced nonconfidential research developments in the country were made freely available to small manufacturers who sought technical assistance.The nature of this operation was essentially that of a clearing house for technical and scientific data. When a manufacturer posed his
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problem in writing to the Office of Small Business, it was fanned out to the most likely sources of information, such as, the Bureau of Standards, Massachusetts Institute of Technology, and E. I. duPont de Nemours & Co. The replies from these sources were then forwarded without substantive editing to the inquirer.By this means, thousands of small producers found to their profit that they had the technical genius of the Nation made available to them with almost push-button ease.Time was found during the year for the review and classification of more than 8,000 technical reports, i. e., replies to inquiries received from technical sources. The most valuable of these problem reports were added to the technical libraries of the Department’s regional offices so that they would be more readily available to businessmen. This reservoir of scientific and technical data has proved a boon to thousands of small manufacturers in their efforts to keep abreast of modern industrial techniques.

Business P ractices Program
The business practices program had three principal aspects:First, it counseled and assisted the small businesman on specific trade and competitive practice problems, which confront him in the broad area of Federal and State laws and regulations.Second, it sought the prevention and elimination of monopolistic and unfair trade practices and all other barriers to free competition by assisting in the development of appropriate legislation and emphasizing the vigorous enforcement of existing antitrust laws.Particular emphasis was placed on close relationship and working arrangements with the Federal Trade Commission and the Antitrust Division of the Department of Justice.Third, informational and educational data were provided businessmen on the legal aspects of small business establishment and operation. Summaries were compiled of Federal, State, and local laws and regulations affecting the operation of small business enterprises. An effort was made to provide material for the small businessman which would acquaint him in simple style with the impact of the wide variety of laws and regulations affecting his competitive position.In  order to get more businessmen acquainted with aids to business in the regulatory field, Government bulletins were prepared to enable the Department field offices to disseminate the necessary information as needed. The subjects covered included: Activities of the Federal Trade Commission dealing with unfair trade practices, the regulation of business practices on an industry-wide basis through the trade practice conference, and the stipulation and preliminary hearing procedure of the F T C ; activities of the Department of Labor in relation to the use by small business of the Conciliation Service and the provisions of the minimum wage and maximum hour law ; and services available to small business from the Food and Drug Administration.Articles were prepared for Domestic Commerce on a variety of subjects including guaranteed loans to veterans, fair business practices under the Food, Drug, and Cosmetic Act, forms of organization that can be used by small businesses, and fraudulent business schemes.



Many of these articles have been reprinted and have found a wide circulation among businessmen. For example, the Food and Drug Administration is using, as part of its educational campaign, thousands of reprints to acquaint businessmen of the standards set, the requirements imposed, and the general services available to the business community by the FDA. Likewise, the National Better Business Bureau planned to make reprints for distribution of the articles on business frauds through its 140 affiliated chambers of commerce and 96 Better Business Bureaus.
Management A ids

One of the essential activities of the Office of Small Business is its program to assist small businessmen in the solution of their management problems. An attempt is being made to render comprehensive management assistance service for the purpose of fostering and encouraging the establishment and operation of profitable small 
businesses.Management assistance should prove a fertile field of aid to small business. One of the characteristics of smalFbusiness is that because of smallness of size of the individual establishment, it is impossible to hire many, if any, specialists in the various fields of management. A well-planned management service by the Federal Government can assemble information on the techniques of sound management, then put them into understandable and accessible form for the use of small 
business.To June 30, 1946, much of the activity of the management division was in the development of the types of service to be rendered and the methods to be used. The most effective dissemination of information on management methods is through the departmental field offices. In this way the largest number of small businessmen can be reached by staff members familiar with local conditions of the small businessman.In the 5 months prior to June 30, 1946 considerable progress had been made in giving actual management assistance. Because of the large number of veterans and others desiring to establish motor courts, letter shops, and automatic vending machine businesses, specialists were assigned to these fields to assemble pertinent data on these businesses. The material will shortly be published in the establishing and operating series of booklets. Matters of common interest to all persons entering these businesses are covered, such as selecting a location, types of equipment necessary, ideal layouts, feasible sources of supply, effective record keeping, and many other basic considerations.When it became evident from correspondence and personal interviews that many persons who contemplated establishing a small manufacturing business often failed to take into account some of the more important principles of successful management, a check list of “100 Questions to be Considered in Establishing a Small Manufacturing Business” was prepared. This has been used extensively by prospective businessmen.It is believed that one of the most effective techniques for informing the small businessman of good management methods is to cite to him the experiences of others who have faced situations similar to his
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and to tell him how others handled them. This power of example method avoids the sometimes difficult task for the small businessman of applying a vaguely understood general principle of management to his own business. With this in mind, a case study technique has been developed and a number of experimental case studies have been made based on the actual experience of successful companies.

Finance and Tax

Since many of the ills of small business stem directly from inadequate financing and heavy tax burdens, a special effort was made to help businessmen in these fields.
Negotiations are in progress with banking associations which it is hoped will result in the close coordination of all Office of Small Business programs of aid to small business with similar programs of these associations and their member banks. Plans are being worked out whereby statistical, economic, managerial, technical, and similar material available in the Department of Commerce and useful to the small businessman will be packaged and made available to banks to assist them in counseling their small business clients.This arrangement will supplement the efforts of the 75 Department field offices many times over. This makes for a closer relationship between the banks of the Nation and our field offices. The aid, advice, and information thus made available to small business will build a sounder business structure, make small business better risks and make working capital more readily available.A t the same time, a cooperative and time-saving program has been worked out with the Reconstruction Finance Corporation by which inexperienced borrowers can become familiar in advance with the RFC’s lending requirements through the counseling activities of OSB field personnel.
While a comprehensive manual covering State and Federal business taxes was in preparation, a circular was issued summarizing the major types of State and Federal taxes which affect business—corporations, partnerships, and single enterprises. This circular was released to meet the widespread demand from new businesses for a simple over-all survey of the taxes to which they may become liable. Numerous personal and mail inquiries relating to tax burdens were also processed.

Direct Assistance

A considerable portion of the OSB’s activities were aimed at providing direct assistance to broad segments of small business as well as individual businesses in the difficult reconversion period.Material and equipment allocations and controls continue in many cases to be the deciding factors in the ability of thousands of small businesses to continue operations. Typical of results in this phase of the OSB program was the publication of the so-called small business provision of Priorities Regulation No. 28 which provided that “special consideration, not limited to bottleneck items, will be given to the needs of small business—up to the minimum economic rate of operation.” The insertion of this clause in the CPA regulation governing the issu



ance of preference ratings constituted an insurance policy for small manufacturing concerns with regard to their material requirements.The OSB represented the interests of small business in the government councils which formulated programs on these issues. Some measure of the success of the OSB in such activities is indicated by the fact that out of 49 policy and regulatory issuances of the CPA from January through June, the OSB was effectively concerned in the modifica
tion of 35 in favor of small business.The files of OSB record many instances where individual small businesses were retrieved from imminent failure by timely OSB intervention before other Government bodies. Some 5,102 material, facility, and equipment cases were processed in Washington, while an additional 15,965 were handled by OSB representatives in the Depart
ment’s field offices. . .Deserving of mention because of the small business legislation m existence are the surplus property material, equipment, and facility activities of the OSB. The policy negotiations here have been in such fields as the joint study and issuance with RFC of procedures governing assignment of section 18E priorities to small business, the exploration jointly with the W ar Assets Administration of small business industrial plants’ needs, and the investigation of small business requirements for machine tools and industrial equipment to be obtained 
from surplus sources.The equitable distribution to small firms of Government procurements was also a matter of OSB concern. The procurement activity is of far-reaching importance to small business. Each year the Government buys billions in goods. The OSB’s initial efforts in this field have been to secure agreements with all Government procuring agencies to install policies and procedures which contain guarantees that small business will have at least the opportunity of competing for this substantial segment of Federal purchasing.Toward this end, basic policy agreements have been reached with the procuring agencies. During this fiscal year, it is estimated that approximately 2,078 procurements valued at $186,245,889 were awarded to small business out of a total of 4,081 procurements valued at $346,354,071. By reason of the agreements secured by the OSB, it is expected that these proportions will increase substantially when all pending procedures become effective.The OSB also contributed to the extension of business for small manufacturers by stimulating subcontracting. A list of registered plants kept in the field offices was made available to large contractors seeking subcontractors for component or subassembly parts and for outlets for completed products,.generally large distributors (e. g., Grant Stores, Sears Roebuck, and the like). This service offers to small manufacturers some of the marketing advantages enjoyed by large producers who can afford Nation-wide advertising campaigns, distributing, and sales systems.Some assistance was given to small business war contractors with their contract termination problems, although the volume of this activity never reached the anticipated peak.
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OFFICE OF FIELD SERVICE

Because of the new responsibilities imposed upon the Department of Commerce by the problems confronting the business community in the postwar period, arrangements were made early in the fiscal year 1946 for the development of an organziation plan and for the preparation of a request to the Bureau of the Budget for funds with which to establish tbe Field Service on a greatly expanded scale during the fiscal year 1947. Furthermore, the reorganized offices of the Bureau of Foreign and Domestic Commerce were called upon to develop and issue field programs by means of which this expanded Field Service could make an effective contribution to the solution of the many problems confronting businessmen during the period of transition from war to a peacetime economy. Special attention was given in the preparation of these programs to the needs of small business and to the establishment of means whereby small manufacturers could take advantage of technological information seized by the Government from its vanquished enemies.At the beginning of the fiscal year, the Field Service of the Bureau of Foreign and Domestic Commerce consisted of 26 field offices employing approximately 140 persons with an annual budget of $445,000. The Bureau of the Budget gave favorable consideration to the Secretary’s plans for greatly expanding the Field Service, and the President’s Budget message to the Congress included a recommendation that $6,500,000 should be appropriated to 'the Department of Commerce for this purpose. The appropriation legislation, as finally passed by the Congress on the last day of the fiscal year, provided $4,750,000, which was sufficient to carry forward the expansion program which was begun in the fiscal year 1946.The first step in this expansion was taken in October 1945, when about 25 persons were transferred, by the Executive order of the President which provided for the liquidation of the Foreign Economic Administration, from the New York office of that agency to our Field Service office in that city. The activities and personnel thus transferred were formally consolidated with the Field Service of the Bureau of Foreign and Domestic Commerce by the organization of the Office of Field Operations, which was established on December 18, 1945, pursuant to the provisions of Department Order No. 10.The second and most important step in the expansion of the Field Service of the Department during the fiscal year 1946 was taken as a result of the liquidation of the Smaller W ar Plants Corporation. Pursuant to the provisions of the Executive order liquidating that agency, there were transferred to the Department on January 28,1946, 212 persons located in the 14 cities where the Smaller W ar Plants Corporation had maintained regional offices. The Smaller War Plants Corporation had maintained at the time it was liquidated more than 100 district offices. Because of the desire to establish a very substantial number of new district offices, and because the Bureau of the Budget had already looked with favor upon such a plan, strenuous efforts were made both before and after the effective date of the Executive order to establish arrangements whereby at least one or two persons in each of the district offices of the Smaller War Plants Cor
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poration would be transferred as a group to the Department of Commerce. When these negotiations failed of their purpose, the new director of field operations, who had been appointed in December, undertook direct negotiations with the Reconstruction Finance Corporation for the employment on an individual basis of persons who had been transferred at the district office level from the Smaller War Plants Corporation to the Reconstruction Finance Corporation by the provisions of the Executive order referred to on page 148.As a result of these negotiations, more than 30 additional field offices of the Department were opened prior to April 9. On that date the Appropriations Committee of the House of Representatives reported out the Commerce Department appropriation bill with the recommendation that only $2,500,000 be appropriated for the Field Service and that only 50 offices be established. Since the Department had, at that time, substantially more than 50 offices already opened and in operation, activities toward the opening of additional new offices were stopped immediately and plans which had been under way for establishing the expanded field service on a regional basis were revised to provide for the direct supervision of 50 district offices by the director of the Field Service in Washington. Since the Senate had taken no action on the Commerce appropriation bill by the first of June, it was considered necessary to take action on that date which would reduce the number of district offices to 50 as recommended by the House Appropriations Committee. Accordingly, cancellation notices were given on leases and many persons were given notice that their employment would terminate as of June 30 because of a lack of funds necessary to maintain beyond that date the offices in which they were employed.Late in J  une, the Senate passed the appropriations bill for the Department of Commerce with provision for the full $6,500,000 for the Field Service as requested. On the last day of the month, the Congress passed this legislation as amended by the conferees of the two Houses and a total of $4,750,000 was provided for the Field Service for the fiscal year 1947. I t  thus became possible on the last day of the fiscal year to make arrangements for putting into effect the type of expanded Field Service which had been contemplated in the Department’s original submission to the Bureau of the Budget.The personnel transferred from the Smaller W ar Plants Corporation were primarily concerned with carrying on the functions which had been transferred to the Department of Commerce from the Smaller W ar Plants Corporation. These included assistance to small manufacturers in obtaining materials and surplus property and in advising them on ways and means for obtaining financial aid. These activities continued to be important and significant throughout the fiscal year. The Secretary realized, however, that the long-range responsibilities of the Department must include consideration of the problems of wholesalers, retailers and many other types of business enterprise, in addition to manufacturing establishments, and the emphasis was placed on the needs of such establishments in the development of field programs to be carried forward into the fiscal year 1947.In order that the key personnel transferred to the district level from the Reconstruction Finance Corporation might become familiar with
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the established services and operations of the Field Service of the old Bureau of Foreign and Domestic Commerce, arrangements were made for each of such persons to spend several days in one of the 26 field offices of the Bureau which had been in operation at the beginning of the fiscal year. By this means, these men acquired some familiarity with the organization of the Department and with the publications and services which it has provided in years past.The problem of the returning veteran received special consideration during the course of the fiscal year 1946. In  the summer and fall of 1945 arrangements were completed with the Veterans’ Administration for the transfer of funds with which to publish appropriate informational material and with which to employ in the field, business counselors who would be qualified to advise veterans on the problems of establishing and operating a small business enterprise. The work of these veterans’ counselors was greatly aided by the preparation and issuance during the year of a series of booklets describing, in considerable detail, the techniques and problems involved in establishing and operating some 35 different types of businesses. This material had been prepared originally under a grant of funds from the W ar Department for distribution to men as they were discharged from the Army. In its revised form, it proved to be one of the most significant publications ever issued by the Department—not only for use by veterans, but for the use of any persons concerned with the problems of establishing or operating a small business enterprise.About 40 persons were added to the staff of our field offices by the use of the funds transferred from the Veterans’ Administration. Early in June, these persons were brought to Washington for a training session which extended over a period of several days.As indicated above, the newly established district offices, which were staffed almost exclusively by personnel transferred from the Smaller War Plants Corporation via the Reconstruction Finance Corporation concerned themselves primarily with the problems of small manufacturers in a reconversion period. Little or no attempt was made during the year to develop in those offices facilities for aiding foreign traders.In  the original 26 offices of the Bureau of Foreign and Domestic Commerce, however, foreign trade work which has been a primary part of their responsibility over many years assumed new significance and importance. The demand for assistance in the foreign trade problems was greatly increased because of the fact that many trade areas which had been closed to American traders during the course of the war were reopened with the cessation of hostilities. Moreover, the continuing Government controls over the exportation of goods gave rise to many inquiries concerning the applicability of these controls. The services offered by the field offices with respect to foreign trade matters were considerably impaired by reason of the fact that that Washington office was not prepared to handle the great increase and the number of requests for assistance which developed during the year. This problem was complicated, of course, by the fact that much of the information requested concerned areas recently reopened to foreign trade and the Foreign Service of the Department of State had



not yet had an opportunity to develop the information desired. The serious effect of this situation on the prestige of the Field Service was recognized by the officials of the Office of International Trade and as the year grew to a close, they were taking such measures as they could to correct it.In  summary, the Department of Commerce recognized during the early months of the fiscal year 1946 that the business community would demand in the years ahead greater services and more information than the Department had ever before provided. As a part of its plan to meeting this situation, the Department took positive steps to establish its field organization on an entirely new basis so that the total facilities of the Department, including those of benefit to small businessmen, could henceforth be made available in locations as nearly accessible as possible to the businessmen who needed such assistance.
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Patent Office
APPLICATIONS

Exceeding the number received by the Office in any 12 months since 1930, applications for patents filed in the fiscal year ended on June 30, 1946, totaled 88,905. Of these 10,800 were to cover designs and 165 for the protection of new varieties of plants.In  the same period there were filed 26,216 applications for the original registration and for the renewal of trade-marks previously registered. This was the largest number recorded in any year.By reason of the great volume of applications received by the Office and the lack of sufficient technical personnel and other difficulties, the grant of patents in the latest fiscal year was less than in any equivalent time for more than 40 years. The number issued was 27,587, including 43 for plants, 3,384 for designs, and 115 for reissues.
PUBLIC REGISTER OF PATENTS

The registration of patents available for license or purchase, instituted by direction of the Secretary of Commerce in May 1945, proved of widespread interest and usefulness. More than 11,000 patents were accorded registration in the first 12 months of its operation. Two corporations owning large groups of patents have included all of them in the public register. One of these corporations announced its willingness to license each of its patents as well as those under which it had the right to convey sublicenses.Each week the Office informed some 2,000 manufacturers and industrialists as to the registry of patents likely to be of usefulness to them. In addition, approximately 200 trade journals were advised of the registration of patents in which the industrial groups they represent would be interested.The value of this service to industry and to the general public is manifest in the results of a survey with respect to the first 500 patents registered. This canvass disclosed that about 5 percent of these patents had been licensed or were being considered for licensing or outright purchase. The interest inspired by these activities of the Office is exemplified in the rapid rise in the number of patents registered. In June 1945, their total was less than 200. In  the corresponding month of 1946, more than 500 requests for registration was filed.
DEDICATED PATENTS

In order to promote the use of patents whose owners have dedicated them to the public without compensation, a booklet for free distribution was issued shortly before the close of the fiscal year. This listed
153
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434 unexpired patents covering chemical compositions, plants, mechanisms, etc., and explained the procedure to be adopted to secure copies of the patents. This notification prompted much interest and brought many requests for copies of the patents identified.Supplements^ to this booklet will be released from time to time. Pending their issuance notice of dedications will be published in the Register of Patents Available for License and Sale.

HEAVY DEMAND FOR COPIES OF PATENTS

A further token of the public interest in inventions and discoveries as an aid to industry in its reconversion to the conditions of peace was the large demand for copies of patents. The number sold in the fiscal year was 4,540,625, or 238,202 more than in the preceding 12 months, and more than in any pi’evious year. In addition over 1,300,- 000 copies were provided for the use of the Patent Office, other Government agencies, public libraries, and foreign governments.
PATENT SURVEY COMMITTEE

Inquiry into the patent system, with the purpose of ascertaining in what respects and by what means its efficiency can be increased and its misuse be prevented, was continued during the latest fiscal year. A committee to undertake that function was appointed by the Secretary of Commerce on April 26, 1945, at the instance of the President. In its report it will counsel such changes in the system as the investigation warrants. These recommendations will be presented to the Secretary of Commerce and by him to the President, so that they may be referred to Congress for its action.The members of the committee are William H. Davis, former director of the Office of Economic Stabilization; Dr. Charles F. Kettering, former chairman of the National Patent Planning Commission; Dr. Vannevar Bush, director of the Office of Scientific Research and Development; and Morris Llewellyn Cooke, an engineer and scientist.
CLASSIFICATION DIVISION

Revision of the residual subclasses of class 83, Mills, comprising 2,058 original and 453 cross-referenced patents, was completed in the fiscal year of 1945-46; and some 20,000 original patents and 38,000 cross-references were taken from class 171, Electricity, Generation, and class 172, Electricity, Motive Power, and were reclassified to form classes 318, Electricity, Motive Power Systems, and 322, Electricity, Single Generating Systems. In  addition, 16 subclasses, involving 1,946 original and 1,946 cross-referenced patents were abolished, and 117 new subclasses, comprising 4,660 original and 3,549 cross-referenced patents were established in existing classes. Miscellaneous original patents to the number of 2,673 and 357 cross-references were transferred to various of existing classes, and 5,065 new cross-references were made and placed in different classes to facilitate searching.The present professional corps of the Classification Division, comprising a chief and 14 examiners, is still far short of any complement



that can adequately conduct the most pressing of the functions which should be assigned to this division.Decisions relative to requirements of division were written in respect to 1,592 cases. Disposition was made of 143 cases without written decision.Decisions relative to assignments of applications for examination when two or more primary examiners questioned the propriety of the assignment were written in 604 cases, and the 1,746 oral decisions satisfactory to the examiners concerned were given. Examiners were accorded 4,717 interviews, in addition to 1,889 oral decisions, regarding matters of classification, division, and fields of search. Attorneys were accorded 4,361 interviews on similar subjects.The classification of the 23,689 patents issued during the fiscal year was checked, and 27,252 cross-references of such patents were made.The Classification Division is making studies into the possible use of machines for the performance of classification and search functions. The Division is also pursuing with other interested institutions the entire question of classification and indexing of all technical knowledge.
CONDITION OF THE WORK

On June 30, 1946, there were awaiting action 110,386 applications. This number was 48,511 in excess of that on the same date of 1945. New applications totaled 60,672. Amended applications numbered 49,714. Applications for designs pending were 5,482 and for the registration of trade-marks 6,574.This delay in the disposal of applications was occasioned by the great rise in the number received and by a concurrent shortage of technical and other help.Efforts are being made to improve the examining process and the training of recruits into that field of work, with the expectation that the time for examining may be substantially shortened.
SPECIAL CASES

Petitions to the Commissioner of Patents seeking the examination of applications out of the chronological order of their filing, numbered 188 in the latest fiscal year. Of these 71 were granted, 108 were denied, and 9 were dismissed. In  1944-45 there were presented to the Commissioner 106 such petitions. The purpose of granting special status to applications is to expedite their issuance if there is a prospect that snch action will promote the public interest.
RECEIPTS AND EXPENDITURES

Both the income and expenses of the Office mounted largely in the latest fiscal period. The receipts were $4,852,773.30, exceeding by $724,651.30 those in 1945, but were $1,061,696.74 less than expenditures, which totaled $5,914,470.04. The expenditures in 1945 were $4,128,122, or $913,064.58 below the amount of income. This growth in expenditures, offsetting receipts, was attributable to the increased salaries, the heavier outlay incurred in supplying copies of patents and other
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official publications, in printing and binding and in the rendering of further services sought by the public.
ESTABLISHMENT OF COMMITTEE ON REVISION OF THE RULES

During the year a Committee on Revision of the Rules was established within the Patent Office for a review of the entire examination procedure and for the reformation of the rules and forms. This work will continue during the coming year and promises to yield a substantial improvement in the operations of the Patent Office.
STATISTICS

Following is presented the usual statistical information regarding the activities of the Patent Office.
Statistics of the business of the Patent Office, fiscal year June 30, 

1946.
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Applications received during the fiscal year ended June SO, 19Jt6 1
Applications for patent:For inventions________________________________________75, 639For inventions (without fees, act of Mar. 3, 18S3)________  2, 301For designs------------------------------------------------- '_________ 10, 800For reissue of patents----------------- _̂___________________  165

Total applications for patent________________________________  88, 905
Applications for trade-mark registration :For registration______________________________________ 19, 780For renewal of registration____________________________ 6, 436

Total trade-mark applications__________ ____________________  26, 216
Grand total_________________________________________________115,121

Patents granted and trade-marks registered during the fiscal year ended
June 30, 19Jf6

Patents granted :Inventions 2____Plant patents—  Design patents.. Reissue patents.
24, 045 43 3, 384 115

Total patents_______________________________________________ 27, 587
Trade-marks:Registered under act of 1905___________________________  5,325Registered under act of 1920__________________________  1,860Registrations renewed_________________________________  4,942

Total registrations__________________________________________ 12,127
Grand total_________________________________________________ 39, 714

1 Including applications in which fees were refunded and transferred .2 Including 510 patents granted  w ithout fees under the act of 1883 as amended 1928.
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Year

1927.1928.1929.1930.1931.1932.1933.1934.1935.1936.

Applications for patent filed, fiscal years
Inventions Designs Reissue Total Year Inventions Designs Reissue Total

84, 587 4, 421 429 89, 437 1937___ ______ 64,161 6,617 444 71, 22288, 589 4, 725 385 93,699 1938__________ 66,536 8, 014 423 74,97387,231 4, 548 442 92, 221 1939__________ 66, 561 7, 603 387 74, 55191, 651 4, 363 434 96,448 1940__________ 61,809 7, 579 385 69, 77384,273 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, 273 3,711 181 54,16557,078 5, 069 515 62, 662 1945__________ 59, 661 6, 203 173 66, 03760,140 6,127 404 66, 671 1946__________ 77, 940 10, 800 165 88,905

Applications for trade-mark registrations, fiscal years

Year Forregistration
For renewal Total Year Forregistration

For renewal Total

1927_________________ 17,503 3,550 21,053 1937._______________ 14,484 1,548 16,0321928______ _____ _____ 17,714 2,137 19,851 1938___________ ______ 13) 372 1)229 14)6011929_________________ 17,559 1,953 19,512 1939_________________ 13,170 1,151 14,3211930_________________ 16,865 1, 752 18,617 1940_________________ 12,435 2,408 14,8431931_____ ___________ 13,636 1,508 15,144 1941_________________ 11,465 2,837 14,3021932............. ..................... 11, 965 1,650 13,615 1942................................. 8,997 3,106 12,1031933...._____ _________ 11,038 1,663 12, 701 1943_________________ 7,846 3, 938 11,7841934_________________ 14,106 2,211 16,317 1944_________________ 10,102 4, 301 14,4031935..................... ............. 13,516 2,101 15,617 1945.__ 13,569 5,054 18, 6231936___ ______________ 13; 958 1)882 15) 840 1946_________________ 19)780 6)436 26,216

Patents granted, fiscal years
Year Inventions Plant Design Reissue Total patents

1927...________ ____ ____ __________ 43, 244 2,478 2931928_________ 41,067 2)698 3491929_____________________ 43)617 3)201 3291930_______________________________ 49)599 2) 598 374 52,5711931____ __________________ _______ 44)317 3) 089 4001932.._____________ ________________ 52) 572 17 2,728 392 55,7271933..______________________________ 50, 766 52 2,934 375 54,1111934...-------------------------------------------- 48, 523 30 2,419 343 51,3861935.----------------------------------------------- 41,621 28 3,437 400 45,4191936...-------------------------------------------- 39,978 61 4,174 400 44,6271937----------------------------------------------- 39,412 65 4,939 405 44,8851938________________________________ 36,672 28 5,142 343 42,1361939________________________________ 41, 908 52 5,154 359 47,4731940________________________________ 41, 708 73 5, 779 364 47, 9241941________________________________ 41, 335 71 6, 695 348 48, 4499942________________________________ 40,613 52 4,980 281 45, 926*943________________________________ 35,068 63 2,966 212 38, 3094944________________________________ 29, 714 39 2,270 169 32,1921945______ _________________________ 27,310 26 3, 552 145 31,0331946___________________ _____ ______ 24,045 43 3,384 115 27, 587

Trade-marks registered, fiscal years
Year Marks registered Year Marks registered

1927 . . .  . ___________ 14,858 14,219 14,391 13,897 12,437 10,901 8,909 10,139 11,109 10,777

1937__________________ ________ 11,329 10,529 10,591 10,254 9,439 7,763 5,883 5,719 6,987 7,185

1928 ___ . . .  . ______________ 1938_________________________ _1929 __________________________ 1939___________________ _______1930 ____________________ 1940__________________________1 9 3 Î______________ __________ 1941___________________ ____ _1932_____ _______ ______________ 1942_________ _____ ________ ___1933___________________________ 1943_________________ ____ ____1934___________________________ 1944__________________________1935___________________________ 1945_________ ________________ _1936___________________________ 1946 . _______________ ____ _
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Patent applications pending on June 30 of year indicated1

Year Totalpending
Awaiting action by examiner Year Totalpending

Awaiting action by examiner
1927___________________ 64,646 106, 575 103, 236 119, 597 92, 203 76, 723 49,050 39, 226 31,920 33, 540

1937___________________ 109, 735 116, 041 113, 277110, 743 104, 95795, 265 91,429 99,157 116,981 157, 861

38,12145, 723 42, 215 44,902 42,11246, 239 39,052 46, 208 61,875110, 386

1928___________________ 1938___________________1929___________________ 1939___________________1930___________________ 1940___________________1931... 1941..1932___________________ 1942___________________1933... 1943...1934... 112, 576 106,335 104, 095
19441935... 1945 ____1936__________________ 1946___________________

1 Does not include design applications and allowed applications.
Allowed, applications

1945 1946
Letters patent withheld for nonpayment of final fees during year_______ _____ 946 839Applications allowed awaiting payment of final fees on June 30... ............_____Applications in which issue of patent has been deferred under sec. 4885 R. S. on 8,874 6,877

495 525Applications in process of issue on June 30................................................... ........... 2,119 1,937

Statement of receipts and earnings for the fiscal year ended June 30, 10ti0
Unearned balance at close of business June 30,1945. $350, 490.13Collections during fiscal year ended June 30, 1946- 4, 526, 759. 91

Total___________________________________ 4, S77, 250. 04Refundments____________________________  24,476. 74
Net collections________________Earnings:Inventions, 1st fees___________ $2,Extra claims________________Reissues____________________Designs_____________________Design extensions____________Trade-marks________________Oppositions__________________Recording articles of incorporation_______________________International trade-mark search__

________________________$4,852,773.30
263, 860. 00 30, 990. 00 4. 860. 00 115, 745. 00 33, 815. 00 386, 850. 00 9, 420. 00

1, 017. 00
20.00

Total_____Final fees______Extra claims. Disclaimers_____

__________ $2, S46, 577. 00$688, 710.00 7, 275. 00 870. 00
Total______________ _____________________  65, 950. 00Appeals ________________________  61, 250. 00Revivals ----------------------------------- 4, 700. 00
Total _________Printed copies, e t c .__Photoprints _________Photostats __________Manuscript__________Certified printed copies

65, 950. 00466, 208. 90 
6, 830. 40 38, 559. 85 123, 450. 30 12, 722. 60

Total 647, 772. 05



PATENT OFFICE 159
Statement of receipts and earnings for the fiscal year ended June 30, 1946—Con.

Registration of attorneys______________________  $820. 00Court costs refundments____ ___________ ____ 1, 307. 65Drawings and corrections______________________  22,192. 50Assignments and abstracts_____________________  146, 208. 30
Total earnings______________Unearned balance June 30, 1946 $4, 427, 682. 50 425, 090. 80
Net receipts___________________________________________  4, 852, 773. 30

Expenditures fiscal year ended June 30, 19J/6
Salaries____________________________________________________ .$4, 419, 232. 53Photolithographing:Current issue, black and white_______________ $30, 963.10Current issue, color_________________________  10, 533. 00Reproduction, black and white_________________  559, 567. 20Photographic printing____________ ___________  17, 775. 76Photostat supplies___________________________  53, 298. 62

Total-------------------------------------------------------------------------Miscellaneous expenses__________________________________Printing and binding:Specifications________________________________  560, 833. 47Official Gazette (Includes Index)______________  96,172. 13Miscellaneous________________________________  52, 899.10

672,137. 68 109,145. 52

Total________________________________________________Travel expenses :Public use, etc_______________________________  4, 040. 61Commissioner________________________________  9. 00
Total______________________________________

Receipts and expenditures
Receipts from all sources____________ :____________Expenditures_____________________________________

709, 904. 70

4, 049. 61 5, 914, 470. 04
$4, 852, 773. 30 5, 914, 470. 04

Deficit. 1, 061, 696. 74
Comparative statement

June 30— Receipts Expenditures Deficit Surplus
1937____ $4, 492, 273. 47 4, 476, 913. 25 4, 615, 505.11 4, 663, 539. 42 4,743,990. 88 4,726, 304. 28 4, 610,780. 454, 858, 850.795, 041,186. 58 5,914, 470. 04

$73, 228. 22 74, 385. 62 127,112. 15
1938______ 1 4, 551, 298. 87 1 4, 742, 617. 26 1 4. 563, 916. 32 1 4, 369, 608. 07 1 3.917,833. 69 1 3, 563,616. 97 » 3,746, 534.77 1 4,128, 222. 00 1 4. 852,773. 30

1939____1940__ $99, 623.10 374,382. 81 808, 470. 59 1, 047,163. 48 1,112, 316. 02 913, 064. 58 1, 061,696. 74

1941__1942______1943______1944.1945____1940 _____
1 This does not include the amount received by the Superintendent of Documents for the Official Gazette and other publications.

Comparative statement of expenditures under separate appropriations
Appropriation 1945 1946

$3,992,713.41 303, 014. 08 $4, 419, 232. 53 672,137.68 657, 005.60 52,899. 10 109. 145.52
Printing arid binding____________ 626,906. 22 51, 216. 49 66,115.91 1, 220. 47
Miscellaneous printing and binding . Miscellaneous expenses_______Travel expenses_____________ 4, 049. 61

Total__________________________ 5, 041,186. 58 5,914,470.04
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Litigated eases

Patent:Interferences declared------------------------------------Interferences disposed of before Anal hearing-----Interferences disposed of after final hearing------Interferences heard ----------------------------------------Interferences awaiting decision-----------------------Interferences pending on June 30, 1946--------------Trade-mark:Interferences declared ________________________Oppositions instituted-------------------------------------Cancellations instituted----------------------------------Interferences disposed of before final hearing----Interferences disposed of after final hearing------Interferences heard-------------------------------------------------------------------Interferences awaiting decision-------------------------------------------------Before the Board of Appeals:Appeals in ex parte cases-------------------------------------------------  3, 956Appeals in interference cases :Priorities------------------------------------------------------------- 6Motions__________________________________________  0-------  6
Ex parte appeals decided-------------------------------------------------  3, 398Appeals in interference cases decided:Priorities________________________________________  0Motions--------------------------------------------------------------  0------- - 0

Ex parte cases awaiting action------------------------------------------ 5, 426Interference cases awaiting action:Priorities________________________________________  6Motions__________________________________________  0
-------  6

Oldest ex parte case awaiting action, October 25, 1945.To the Commissioner:Appeals in trade-mark interferences----------------------------------- 2Appeals in trade-mark oppositions-------------------------------------- 121Appeals in trade-mark cancellations----------------------------------- 26Appeals in ex parte trade-mark cases---------------------------------  73Interlocutory appeals-------------------------------------------------------  1
Petitions to Commissioner:Ex parte____________________________________________  332Inter partes_________________________________________  63To make special--------------------------------------------------------- 191To revive____________________________________________  400Renewed petitions to revive----------------------------------------- 149Delayed payment of final fee----------------------------------------  79Renewed petitions for delayed final fee------------------------  28Renewed petitions to revive trade-marks-----------------------  1Under Rule 78_______________________________________ 2, 878

Cases disposed of by Commissioner:Appeals in trade-mark interferences-----------------------------------  2Appeals in trade-mark oppositions------------------------------------  104Appeals in trade-mark cancellations----------------------------------  22Appeals in ex parte trade-marks---------------------------------------  55Interlocutory appeals-------------------------------------------------------  1

454328 105 123 128 778
91894

201765329 38899

3, 902

3, 398

5, 432

223

4,121

184
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Litigated cases—Continued

Cases disposed of by Commissioner—Continued.Petitions disposed o f :Ex parte____________________________________________  332Inter partes_________________________________________  63To make special--------------------------------------------------------- 188To revive____________________________________________  368Renewed petitions to revive__________________________  144Delayed payment of final fee-------------------------------------  14Renewed petitions for delayed final fee-------------------------- 28Renewed petitions to revive trade-marks-----------------------  1Under rule 78-----------------------------------------------------------  2, 800-------- - 3, 998Total (to Commissioner)-------------------------------------------------- 4,334Total (disposed o f)--------------------------------------------------------- 4,182
Gases in the Supreme Court of the United States 

Petitions for writ of certiorari:Denied_________________________________________    1Filed, but not acted on_____________________________________________  1
Cases in the District Court of the United States for the District of Columbia

Cases pending July 1, 1945------------------------------------------------------------------- 32Cases filed July 1, 1945-.Tune 30, 1946— ^------------------------------------------------  56Cases remanded by the court of appeals to the district court and still pending_________ :---------------------------------------------------------------------------  3
Total__________________________________________________________  91

Cases disposed o f :Patent Office affirmed--------------------------------------------------------------  16Patent Office affirmed only in part_____________________________  2Patent Office reversed_________________________________________ 2Dismissed for want of prosecution-------------------------------------------  1Dismissed by stipulation_______________________________________ 9Dismissed on motion of Commissioner__________________________  1Dismissed on plaintiff’s motion__________________________________  2
Total disposed of________________________________________________ 33
Total pending on June 36, 1946__________________________________  58

Cases in the United States Court of Appeals for the District of Columbia
Cases pending on July 1, 1945_________________________________________ 7Appeals taken from July 1, 1945-June 30, 1946----------------------------------------- 8

Total___________________________________________________________  15
Cases disposed o f :Patent Office affirmed_________________________________________ 6Patent Office affirmed only in part_____________________________  0Appeal dismissed for want of prosecution_______________________  1Remanded to District Court for further action_________________  3

Total disposed of________________________________________________  10
Total pending on June 30, 1946__________________________________  5Total to be heard______________________________________________  5
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Cases in the United States Court of Customs and Patent Appeals

Number oi notices of appeals:In ex parte cases (including no trade-marks)------------------------------  97In inter partes cases (patents)-------------------------------------------------  31In trade-mark oppositions---------------------------------------------------------  19In trade-mark cancellations------------------------------------------------------  19
T otal______________________________________________________  1(56Number of cases pending on June 30, 1945----------------------------------------------  168Number of cases docketed in court June 30 ,1945-June 30, 1946-------------------- 132
Total___________________________________________________________300Cases disposed o f :Inter partes cases :Patent Office affirmed--------------------------------------------------------  31Patent Office reversed or affirmed only in part------------------------  4Appeal dismissed--------------------------------------------------------------  3Ex parte cases:Patent Office affirmed--------------------------------------------------------  83Patent Office reversed or affirmed only in part------------------------  17Remanded to Patent Office--------------------------------------------------- 1Appeal dismissed------------------------------------   7

Total____________________________________________________ 146Number of eases disposed of------------------------------------------------------- ;--------- 146Number of cases pending June 30, 1946--------------------------------------------------- 154
OTHER DETAILS OF BUSINESS FOR THE FISCAL YEAR

As to the volume of business, the Office received during the year 88,905 applications for patents, reissues, and designs; 19,780 trademark applications and 6,436 applications for renewal of trade-mark registrations: 109,671 amendments to patent applications, 7,829 amendments to design applications, and 17,578 amendments to trademark applications.The number of letters constituting the miscellaneous correspondence received and indexed was 538,372. In  addition, 36,554 letters were returned with printed information.The number of printed copies of patents sold was 4,540,625; 382,081 copies of patents were shipped to foreign governments, and 455,497 copies were furnished public libraries. The total number of copies of patents furnished was 5,850,648, including those for office use and 
other departments.The Office received for record 43,946 deeds of assignment.The drafting division made 584 drawings for inventors and corrected 7.966 drawings on request of inventors; in addition 1,495 drawings were corrected for which no charge was made, 154,972 sheets of drawings were inspected, and 2,014 letters answered.Typewritten copies of 1,821,700 words were furnished at 10 cents per hundred words. The Office certified to 26,111 manuscript copies and furnished 11,233 miscellaneous certified copies. The Office also furnished 539,015 pliotostatic copies of manuscript pages; 36,346 photographic copies and 249,950 photostatic copies of publications and foreign patents for sale; 35,001 photostat-manuscript pages were furnished for departments and the Patent Office without charge; 340 certified manuscript copies were furnished for departments without charge; 21,972 photostatic copies were furnished for other de
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partments; 43,818 photostatic copies and 16,063 photographic copies for use of the Patent Office; 14,609 photostats were furnished through the photoprint section for sale; 2,396 photostats for office use and 427 photostats for departments; 77,195 copies of assignments, including 3,366 secret assignments to division D ; 187 disclaimers to division B; 18,279 photostats of grants to certificate desk; in all, 988,051 p'liotostatic and 36,346 photographic copies were furnished.

APPENDIX
[Twenty-year summary of calendar year patent statistics] 

Applications filed, calendar years

Year Inventions Design Reissue Total Year Inventions Design Reissue Total

1926 81, 365 4, 343 408 86,116 1936. ............ ...... 62,665 6,478 442 69, 5851927 87', 219 4 ,473 430 92; 122 1937__________ 65,369 7, 207 408 72, 9841928__________ 87; 603 4, 761 361 92, 725 1938__________ 66, 922 8, 084 423 75, 4291929 89, 752 4, 520 466 94, 738 1939__________ 64,169 7,137 383 71, 6891930__________ 89; 570 4, 182 451 94, 203 1940__________ 60,954 8, 530 373 69,8571931 79, 777 4,190 456 84, 423 1941__________ 52,406 7, 203 292 59, 9011932__________ 67; 052 4, 345 467 71,864 1942............ ........ 45,609 4, 218 230 50, 0571933 56, 585 3, 600 448 60, 633 1943__________ 45, 534 2, 986 204 48, 7241934__________ 56; 671 4,399 502 61, 572 1944__________ 54, 232 5, 063 177 59,4721935.................. . 58,189 5, 728 452 64, 369 1945__________ 67,898 8, 066 155 76,119

Patents granted, calendar years

Year Inventions Plant Design Reissue Totalpatents
44, 750 2,602 275 47,62741, 731 2, 387 326 44,4441928 . .  . _________________________ 42, 356 3,188 335 45,8991929._____ ______ ____ ______________ 45, 284 2,907 374 48, 56545,243 2,712 367 48, 3221931_______________________________ 51, 766 5 2,937 395 55,1031932------------------- ------- --------------------- 53,473 46 2, 944 393 56,8561933_______________________ ________ 48, 786 33 2,411 333 51, 5631934_______________ .------------------------ 44,429 32 2,921 371 47,7531935............................................................... 40, 638 45 3, 866 395 44,9441936____ __________________ ________ 39, 793 49 4, 556 422 44,8201937________________________________ 37, 695 55 5,137 384 43,2711938________________________________ 38, 076 41 5,027 349 43,4931939________________________________ 43,090 45 5, 593 352 49, 0801940________________________________ 42,248 85 6,145 372 48, 8501941________________________________ 41,122 62 6,486 309 47,9791942________________________________ 38,467 65 3, 728 250 42, 5101943________________________________ 31,074 47 2, 229 173 33, 5231944________________________________ 28, 073 38 2,916 170 31,1971945___________ -------- --------------------- 25,702 17 3, 524 121 29, 364

Patents issued to residents of United States (a),  1926-35
1926 1927 1928 1929 1930 1931 1932 1933 1934 1935

Alabama------------ ------------ 169 142 142 139 127 133 132 89 143 103Arizona..... ............................. 80 66 62 57 64 65 59 62 49 52Arkansas________ ________ 117 101 71 72 69 72 51 57 46 37California________________ 3,464 3,006 2,973 3, 087 3,027 3, 614 3, 582 3, 096 2,668 2, 583Colorado________________ 391 304 272 346 312 365 295 235 241 197Connecticut______________ 1,232 999 1,086 1,121 1, 215 1, 454 1,471 1,353 1,350 1,083Delaware________________ 64 77 70 88 99 136 143 349 212 274District of Columbia---------- 329 278 284 276 309 303 360 156 323 232Florida...... ....................... . 181 190 171 223 233 293 281 228 231 224Georgia-------------------------- 209 158 118 155 158 170 157 141 141 133Idaho___________________ 77 85 83 65 70 76 63 47 33 31
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Patents issued to residents of United States (a),  1926-35—Continued

1926 1927 1928 1929 1930 1931 1932 1933 1934 1935
Illinois____  ____________ 4,452 4, 242 4, 439 4, 658 4, 541 5,100 5,340 4, 923 4,343 4,145Indiana__  ____  _______ 903 920 970 978 1,072 1, 262 1, 386 1. 273 1, 217 1,039Iowa------------------------------ 617 595 496 538 475 598 555 425 372 280Kansas.................... .............. 410 322 282 298 293 293 264 200 176 182Kantucky_____ __________ 251 206 203 233 225 252 240 217 166 161Louisiana.......... . .  .......... . . . 221 174 135 153 144 198 156 141 103 110Maine---------------------------- 119 98 95 120 106 94 131 107 89 66Maryland.. __________  .. 369 376 403 386 453 .474 584 514 497 396Massachusetts------------------ 2,239 2, 073 2, 245 2,369 2,135 2, 560 2, 489 2, 328 2,233 2, 225Michigan------------------------ 1, 855 1,802 2, 079 2, 218 2, 396 2, 551 2, 867 2,623 2, 292 2, 239Minnesota_____________  . 798 790 731 706 709 827 748 579 565 491Mississippi______  _______ 67 69 61 58 58 60 58 49 30 43Missouri------------------------- 1. 038 963 1, 006 924 896 1,013 1,060 1,004 869 802Montana---- --------------  — 123 115 97 86 83 83 79 42 49 43Nebraska------------------------ 262 280 222 234 237 218 212 166 139 97Nevada_________________ 23 39 21 28 25 25 20 24 13 10New Hampshire----------  . . . 153 158 213 222 172 226 187 178 146 146New Jersey______________ 2,540 2,583 2,586 2,630 2,855 3, 276 3, 553 3, 337 3,181 2, 957New Mexico_____________ 40 28 17 29 .22 30 32 24 17 13New York----------------------- 7,147 6,830 7,317 7, 755 7, 355 8, 355 8, 660 8, 017 7, 700 7, 775North Carolina___________ 180 178 145 151 165 168 158 151 147 135North Dakota_________  — 92 66 50 50 42 51 39 31 31 27Ohio____________________ 3, 443 3, 274 3, 511 3, 595 3, 769 4,160 4, 608 3, 880 3, 770 3, 488Oklahoma-------- --------------- 346 347 307 371 360 355 378 262 244 199Oregon------ ------------------- 354 284 242 253 261 316 244 221 211 150Pennsylvania___ _________ 3,543 3,336 3,536 3, 639 3, 471 4,357 4, 315 3, 876 3, 500 3, 239Rhode Island___________  - 323 287 326 347 421 408 380 283 277 269South Carolina___________ 94 72 48 77 55 71 56 46 46 58South Dakota___ _________ 117 86 69 79 72 96 67 52 46 26Tennessee----------  ----------- 255 206 171 169 193 212 239 214 217 193Texas................... .................. 825 690 653 731 683 801 730 681 598 601Utah________________ — 146 126 100 95 109 93 83 81 63 66Vermont_________________ 75 64 77 75 54 68 64 62 56 46Virginia______________  . . . 265 218 203 217 191 222 236 212 231 217Washington..----- ------------- 644 536 505 546 528 569 507 419 374 344West Virginia.----- ------------ 260 199 220 183 208 231 219 216 156 189Wisconsin----------------------- 1,183 1, 040 1,131 1,321 1,229 1,349 1,411 1,281 1,171 1,036Wyoming________________ 62 52 32 50 49 44 50 20 35 18Alaska__________________ 16 6 8 9 6 3 10 1 5 2Canal Zone......... ..........  .. 5 6 1 2 3 3 2 1 3 3Hawaii__  .. ________  . 28 27 25 27 29 27 29 31 18 32Philippine Island-------------- 17 7 4 7 11 11 10 8 11 7Puerto Rico...----------------- 5 9 2 3 7 6 8 3 3 66 2 1 2 2 2 42 1 2 29 31 240 1

Total______________ 42, 227 39,187 40,322 42, 251 41,851 47,799 49, 072 44,047 40,881 38, 548

Patents issued to residents of United States (&), 1936-45
1936 1937 1938 1939 1940 1941 1942 1943 1944 1945

Alabama................................. 88 103 104 126 107 98 86 55 80 116Arizona-------------------------- 47 44 43 62 46 50 34 40 30 29Arkansas------------------------- 44 47 46 67 45 57 50 30 33 25California________________ 2, 567 2, 464 2, 448 2, 933 2, 911 2,915 2, 780 2, 326 2,108 2, 223Colorado_______  ___  . 190 178 185 204 215 235 167 134 139 108Connecticut___________ . . . 1,157 1,072 1,062 1,325 1,325 1,289 1,292 1,114 987 916Delaware______________ . 252 274 298 325 333 315 339 297 279 300District of Columbia_______ 214 249 282 261 248 208 214 205 206 203Florida--------------------------- 178 178 230 221 256 241 255 171 181 148Georgia... ------------------ 149 144 130 147 139 151 175 156 108 89Idaho_________________  . 37 39 31 37 44 67 43 35 26 16Illinois----- ---------------------- 4, Oil 4, 060 4, 023 4, 617 4, 591 4, 554 4,116 3, 393 3,128 2,871Indiana_________________ 1,028 899 985 1,100 1,063 1,005 997 839 742 643Iowa.-------------------------  ._ 323 309 296 384 377 338 281 259 183 183Kansas------------ -------------- 193 158 178 203 218 216 171 132 121 106Kentucky ____ __________ 178 169 160 172 167 174 148 108 115 103Louisiana________________ 144 101 121 152 181 135 135 106 131 92Maine __ ______________ 83 81 68 84 84 76 59 69 50 59Maryland------------------------ 423 447 433 455 432 465 384 337 365 340Massachusetts____________ 2,117 1,869 1,817 2,009 2, 046 2, 080 1,827 1,506 1,378 1,259Michigan________________ 2, 248 2,175 2,153 2, 590 2, 556 2, 492 2, 327 1,876 1,697 1,60?Minnesota_______________ 438 486 508 380 652 664 570 468 451 368Mississippi---------------------- 33 30 35 41 57 37 40 37 35 27
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Patents issued to residents of United States (6), 1936-45—Continued

1936 1937 1938 1939 1940 1941 1942 1943 1944 1945
Missouri------  ---------------- 819 751 768 750 825 933 770 640 538 518Montana________________ 39 491 63 57 61 51 43 24 32 25Nebraska________________ 128 124 137 136 103 109 74 66 56 44Nevada____ . ____________ 16 12 13 17 12 14 12 14 17 13New Hampshire.. .  _ _____ 193 140 140 137 97 101 107 81 73 67New Jersey______________ 3,149 2, 961 2,862 3, 300 3,143 3, 322 3,202 2, 563 2, 409 2, 427New Mexico.____ ________ 22 34 29 43 36 37 33 25 45 17New York_______________ 7, 725 7,879 7,878 8, 783 9,144 9, 305 7, 377 5, 506 5,180 4,882North Carolina___________ 143 143 158 155 164 164 140 109 103 ' 106North Dakota--.__________ 27 20 22 27 28 31 31 74 8 16Ohio.------------------  ----- 3, 525 3,109 3, 009 3, 593 3, 484 3, 344 3,270 2, 592 2, 440 2,362Oklahoma________  ______ 293 259 283 349 359 324 333 274 263 '330Oregon--------------------------- 155 195 184 191 195 211 189 132 134 132Pennsylvania__________ 3, 216 3,032 3,154 3, 308 3,143 3,156 3, 039 2,313 2,127 2,050Rhode Island_____  ______ 306 310 360 311 328 370 334 258 220 338South Carolina___ _____ 59 60 49 58 70 56 54 50 37 44South Dakota------------------- 34 32 33 39 46 31 23 17 24 12Tennessee------------------------ 210 203 190 300 191 194 168 138 137 109Texas___________________ 627 589 632 727 860 765 722 602 522 485Utah______ _____ ______ 50 58 47 49 53 76 39 43 37 43Vermont______________ 41 46 41 54 42 42 47 36 51 32Virginia_________________ 208 180 205 280 235 204 259 190 200 150Washington_________  - 278 301 286 372 333 357 311 239 199 228West Virginia___________ 181 149 181 182 209 163 170 103 127 109Wisconsin____________ 974 918 878 941 966 1,012 966 808 812 665Wyoming________________ 28 25 25 23 20 37 22 24 17 17Alaska____________  ____ 5 7 7 6 4 5 5 3 3 21 4Hawaii..----- ------------------- 22 45 30 33 39 39 18 22 13 165 9 3 6 13Puerto Rico--------------------- 7 4 4 5 3 6 4 3 1 4U. S. Army______________ 2 1 1 2 1 1 18 19 13 22U. S. Navy______________ 24 21 40 40 19 18 22 32 20 25

Total- ------------------- 38, 653 37, 236 37, 352 42, 372 42, 319 42, 345 38,299 30, 704 28, 441 27,124

Patents granted hy the United States to residents of foreign countries (a), 1926-35
1926 1927 1928 1929 1930 1931 1932 1933 1934 1935

Algeria__________________ 2 1Argentina__________ _____ _ 27 33 24 21 44 38 30 29 20 19Australia________________ 143 141 112 116 123 111 96 69 90 84Austria. _ - ____________ 92 72 105 120 128 130 156 143 138 127Belgium_________________ 48 51 57 77 68 96 92 60 49 55Bolivia_________  ______B razil________________  .- 7 4 5 6 6 11 2 9 5 7British West Indies_______ 3 2 1Bulgaria_____ ___________Canada________  _______ 737 612 626 607 600 541 527 452 485 444Chile___________________ 3 7 2 2 5 2 6 5 3 4China___________________ 7 4 3 7 3 1 3 7 2 44 4 4 3 3Costa Rica....... ...... ......... ...... 9 1Cuba _________________ 36 32 37 45 26 29 30 19 17 17Czechoslovakia___________ 58 66 48 48 51 52 55 54 40 432 3 4Denmark________________ 53 36 36 42 47 44 32 49 39 29Dominican Republic____  _ 1 1 1 5 3 27 3 3 7 3 6 11 1Ecuador ________________ 2 15 1 1 3 1 1Ef Salvador______________England________  _______ 1,137 1,030 1,075 1,238 1,162 1, 257 1,465 1,356 1,275 1, 2391 3 1 1Federated Malay States. . . . 1Finland... ____  . _______ 9 6 8 10 6 6 7 8 3 9France__________________ 564 493 562 578 617 756 741 690 632 550Germany________________ 1,233 1, 424 1,520 1, 916 2,066 2,479 2,751 2,854 2, 482 2,1961 1Guatemala_______________ 1 1 1 1 11 2Honduras. ___________ _ 1 1 1 2 3 1 1 4 1 218 18 31 26 58 45 43Iceland__________________ 1 1
722079—46-----13
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Patents granted by the United States to residents of foreign countries (a),1926-35—Continued

1926 1927 1928 1929 1930 1931 1932 1933 1934 1935
6 11 13 • 2 6 7 12 7 2 617 14 11 15 13 16 10 15 7 52 1 2 1 3 1 3105 107 93 113 112 148 142 109 110 985D 36 63 83 77 81 76 76 57 7312 5 2 1 1
1 1 11 3 2 1 1 4 2128 30 23 23 44 27 20 17 23 271 1 3 31 1 271 75 89 94 106 127 149 174 184 1972 3 3 1 455 53 37 41 38 33 31 32 26 22141 43 36 42 46 57 52 51 28 353 2 1 1 1115 1 1 3 1 1 3 2 15 1 6 10 13 12 16 11 10 151 1 12 Ì 2 4 10 9 1 4 6 472 67 51 54 59 89 75 95 75 701 1 114 28 23 20 22 41 32 25 35 261 2 2 1 1184 144 174 189 186 228 211 281 221 193

187 192 271 264 277 313 421 341 329 2841 1
is 1 12 1 1 l29 37 21 27 30 17 21 18 17 14

Union of Soviet Socialist 2 5 11 8 19 19 6 1 3 22 3 3 4 11 1 5 2 4 4 6 2 2 27 14 4 13 8 14 10 13 11 132 3 6 2 1 1 2 1 45 7 3 4 5 7 1 2 1
5,103 4,918 5,218 5,921 6,085 6, 897 7,374 7,170 6,489 5,980

Patents granted by the United States to residents of foreign countries(6), 1936-45
1936 1937 1938 1939 1940 1941 1942 1943 1944 1945

5 2 1 129 27 21 22 24 23 24 16 23 2570 44 68 46 36 36 42 25 27 21102 105 112 120 63 26 7 556 54 71 65 52 44 25 30 15 131 17 3 3 4 9 10 9 5 11 92 3 1 5 2 1 21 1420 418 367 345 372 355 310 259 26Ò 25510 2 3 4 5 3 3 2 2 42 3 4 6 7 2 2 2 11 1 3 2 1 3 2 2110 15 15 11 16 16 13 14 18 1549 46 54 49 55 35 12 18 16 21 2 1 3 2
Denmark------------------------Dominican Republic--------- 38 30 41 54 33 17 16 16 662 2 5 1 3 2 2 6 21 1 1 2 1 3

2 2 1 1 1 1
El Salvador---------------- ----- i 2 1 4 1
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Patents granted by the United States to residents of foreign countries (6),  1936-45—Continued

1936 1937 1938 1939 1940 1941 1942 1943 1944 1945
England_________________ 1,264 1,179 1, 250 1,288 1, 308 1,142 1,000 743 844 9052 1 1 14 2 1 1 2Finland_________________ 4 7 6 6 5 7 2 2 11France--------. -------  --------- 507 559 533 634 376 334 210 182 134 100Germany________________ 2,068 2,106 2,205 2,480 2,595 2,218 1, 468 723 641 2433 21 3 21 11 2 2 1Hungary------------------------- 27 28 25 48 63 37 29 11 1 71 1India_______ _____ ______ 4 3 7 4 3 6 r 1 6 5Ireland__________________ 4 8 6 12 17 5 4 3 6 3
Italy------------------------------ 83 88 82 91 97 92 82 27 52 28J apan____________ _____ 51 68 87 57 44 36 20 7 15 52 11 3 2 12 1 1.1 1 4 6 4 32 1Mexico_____ ___  - ---- 23 18 20 23 19 19 15 12 9 61 1 1 11Netherlands___________  .. 181 192 1”  195 238 236 203 134 93 62 202 9 2 2 2New Zealand_____________ 19 21 22 20 14 12 10 8 2 61 1Norway_________________ 37 24 31 26 25 28 14 14 10 61 2 3 3 2 3 42 1

2 1 3 3 311 16 10 16 16 4 3Portugal________ _______ 1 1 1 1 3 2Rumania________________ 4 1 4 5 7 4 3 1 1Scotland________________ 56 41 48 47 31 35 25 29 20 29
Spain-----------  ----------- 31 21 11 8 8 4 2 5 3 102 2 1Sweden____ ______ ___ 221 186 181 242 226 208 159 126 104 117Switzerland______________ 274 251 215 286 283 279 249 192 175 2191

1 1 2 1 1Union of South Africa______ 18 22 21 17 23 21 7 15 14 11Union of Soviet Socialist Re- 5 4 1 8 2 4 62 4 1 3 1 1 23 6 2 1 6 4 3 2 3Wales___________________ 11 8 13 12 5 4 6 9 92 2 5 3 1 13 5 4 2 3 5 2
Total______________ 5, 734 5,638 5. 776 6, 338 6. 148 5,311 3,943 2, 625 2, 564 2.112
Patents granted by foreign countries and the United States (a),  1926-35

[Compiled mainly from La Propriété Industrielle and not complete]
1926 1927 1928 1929 1930 1931 1932 1933 1934 1935

Argentina________________ 1,719 2,039 2,107 1,949 1,624 1,546 3, 556 1,681 1,624 1,280Australia_____________  . . . 3,943 2, 638 2,615 2,881 3,330 3, 041 2,340 1,707 2,064 2,129Austria ........................... ...... 3,000 3, 200 3, 400 4,400 4,900 5,300 5, 500 4,300 4, 200 4,000Belgium _______________ 6,854 8, 569 9,116 9,485 9,525 9,072 8,020 7,239 6,436 5,961817 815 795 994 812180 207 295 310 280 186 191 201 173Canada................................... 11,151 9, 502 9,831 10, 264 10,994 11, 287 10,426 9,300 8,842 8,007Ceylon____ ____ _____ .. . 73 56 56 78 56 61 32 66 82 24Chile.............. ........................ 290 286 328 284 230 481 255 229 149 122595 651 485 365 235 199 153 238Czechoslovakia___________ 3,000 3,300 3,450 3, 700 3,700 3, 650 3,900 4,000 3, 700 3, 200Danzig, Free City of_______ 169 193 225 192 162 122 99 92 86 70Denmark.. _____ ________ 1,517 1,320 1,366 1,749 2,140 1,506 1,661 1,504 1,490 1,380Estonia__________________ 195 132 194 213 169 177 111 96 151 141Finland................................... 391 402 495 459 492 818 840 707 652 615
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Patents granted by foreign countries and the United States (a), 1926-85—Con.

1926 1927 1928 1929 1930 1931 1932 1933 1934 1935

18,200 17, 500 22,000 24,000 24,000 24,000 21,650 20,000 19,100 18,00015,000 15, 265 15,598 20, 202 26,737 25,846 26, 201 21, 755 17, Oil 16,139Great Britain_____________ 17,333 17, 624 17, 695 18,937 20,765 21,949 21,150 16,568 16,890 17,675292 315 395 501 487 412 505 507 565 522Hungary_________________ 2,487 2, 506 2,409 2,180 2,776 2,686 2,420 2,461 2, 220 2,270910 4,439 1,980 737 907 586 723 382 5696,468 5,160 5,439 8,350 10,800 10,907 12, 240 9,370 10,010 9,8903, 520 4,371 4,704 5,090 4,976 4,318 4,846 5, 502 4,673 4,766208 187 281 140 137 155 127 191 153 164493 762 821 853 792 724 721 788 900 9331,110 1,307 920 1,123 965 869 833 982 957140 133 183 253 222 218 209 227 182 1411,625 1,759 1,764 1,834 2,322 2,457 2, 756 3,046 2, 663 2,8001,267 1,165 969 1,305 1, 003 766 742 904
Norway----------- -------------- 1,218 1,193 1,240 1,294 1,487 1,155 1,940 1,481 1,354 1,26040 48 1012,818 1,550 1,586 1,659 1,411 2,454 2,410 1,835 1,399 1,723280 318 442 531 432 403 263 317 393 3531,095 1,188 1,363 1, 718 1,317 1,096 1,034 846 1,102 9975, 250 4,801 2,845 4,959 4,212 3,989 3,305 3, 781 2,3152; 176 2,163 2, 210 2,059 2,354 2,447 2,896 3,076 3,041 2,944
Switzerland______________ 5,175 5, 548 5,898 6, 558 7, 099 7,384 7,443 7,082 7,871 7, 448
Syria and Lebanon__  ____ 15 17 25 30 42 31 41 40 44 4511 25 21 16 24 20 17 7 23 15126 123 140 212 185 163 138 142 151 113

130 115 148 126 173 167 256 1991,110 1,288 1,336 1,388 827 867 888 89847,627 44,444 45,899 48,565 48,322 55,103 56,856 51, 563 47,753 44,944
Yugoslavia______________ 553 813 794 712 1,170 1,056 871 837 792 795

Patents granted by -foreign countries and the United States (b), 1986-45
[Compiled mainly from La Propriété Industrielle and not complete]

Argentina_______
Australia_______
Austria________
Belgium_______
Brazil_________
Bulgaria_______
Canada________
Ceylon---------------
Chile._________
Cuba__--------------
Czechoslovakia___
Danzig, Free City of.
Denmark_______
Estonia________
Finland________
France---- ----------
Germany------------
Great Britain____
Greece...... ..............
Hungary_______
Irish Free State.----
Italy_______
Japan______
Latvia----------
Luxemburg-----
Mexico_____
Morocco---------------
Netherlands______
New Zealand______
Norway_________
Palestine________
Poland-----------------
Portugal_________
Rumania--------------
Spain__________
Sweden........... ...........
Switzerland------------
Syria and Lebanon----
Trinidad and Tobago..
Tunis------------------
Turkey.............. ........
Union of South Africa..
United States_____
Yugoslavia-------------

1936
1,3692, 429 3,800 6,098 1,080253 7, 985 45 194 3093, 65072 1,436 155 432 16, 700 16, 750 17,819 613 2,009 455 11,870 4,836 113 962

152 2,615 
1,020 1,406 214 1, 791
1,099
3,008 6,822 54 21 102 167

44,820 712

1937- 1938 1939 1940 1941
1,394 2, 642 3,800 6,166 1,034 315 7, »56 57 194
3,100 891, 602 149 56716, 75014, 52617, 614 8531,920 450 9,980 4,615 91 1, 292 752 152 2,478 1,126 1,340 226 1,734 335 1,131 631 2,953 6, 447 58 64 105 173

43,271 841

1, 755 2,973
6,462

334 7,677 50
3,150 74 1,526 189 455 14,000 15,068 19,314
2,250 450 11,160 4,843
1,377

129 2,522
1, 458 173

365 1, 457
3,325 7,180 54 58 90 239

43, 493 811

1,845 3,141
5, 546 1,235 285 7,351

3,300
1,44714134415, 55016, 52517, 605 8613,000 517

11,110 5,913 139 1,023 849 93 2,693 1,072 1, 608
1,234 406 1,437
3, 237 5,960 37

97192
49,080
1,111

1,596 3,141
2, 651 
1,021 194 7, 631

1,^00

283 9, 650 14, 647 11, 453
3,151 345 7,000

861 151 2,159 1, 462 1,273 134
281951

2, 736 4,866 31 71 75
48,850 47,979

1, 440
3,587

405 8,319

2,000
1,059

136 8,150 14,809 11,179
2,920 269 6, 400

2,945 5,818

127

1,415 1,795
4,6095996257,792

1,100

1,110

363 
10,  000 14, 648 7,969
1,939141
6,977

158 537 302 1,957 585 1,367 121 1,044 441 1,257
2,813 6,283 35

277
42, 510

1943 1944
1,0631,424

7,781
10

1,295
419 12, 250 14,883 7,945

1,945 171

79357
748 1, 567 179 1,200
587

3,227 5,339 57 52
343

33, 523

3061,243
4, 261 358 337 7,284

49
1,290

506 11, 650
7,712

155

161892801,168 702 1,490 353
728

3, 417 5, 508 61 47 32 316
31,197

1945
527

7,433

7, 465

2, 563

29,364



National Bureau of Standards
GENERAL ACTIVITIES

The close of the wax’ found the Bureau almost completely engaged in war research and development. Some war projects were discontinued or curtailed; many were continued, particularly those that showed promise for peacetime applications. Fundamental reseai’ch in the fields of physics, chemistry, and engineering was resumed, and the tempo of this research has increased as rapidly as reconversion from wartime to peacetime activities permitted.
Administration

The Bureau’s direct appropriation for 1946 was $3,588,000, which was supplemented by approximately $8,500,000 in funds transferred by the Army, Navy, National Advisory Committee for Aeronautics, National Defense Research Committee, and other Government agencies.Personnel.—The regular staff at the end of the year numbered 2,295, including temporary employees and guest workers. In addition, 65 persons were engaged under the Research and Industrial Fellowship Plan, representing 16 national engineering societies and trade associations. This plan provides an effective method of assisting smaller manufacturers and industrial groups that do not themselves possess adequate laboratory facilities.Dr. Lyman J. Briggs, director of the Bureau since 1933 and assistant director since 1926, retired on November 5, 1945, after more than 49 years in continuous Government service. Dr. Briggs has remained as director emeritus at the Bureau compiling a record of the Bureau’s contributions to the war effort.Dr. E. U. Condon, since 1937 associate clii’ector of the Westinghouse Research Laboratories, was appointed by President Truman to succeed Dr. Briggs as director of the Bureau. Dr. E. U. Condon, director of the Bureau, has also been serving as scientific adviser to the Special Senate Committee on Atomic Energy, and was a member of the President’s Evaluation Commission at the atomic bomb test conducted by the Army and Navy at Bikini Atoll.Mr. Henry W. Bearce, chief of the Division of Metrology (formerly Weights and Measures), Dr. Hobai't C. Dickinson, chief of the Division of Heat and Power ; Mr. Henry S. Rawclon, chief of the Division of Metallurgy ; Mr. Phaon H. Bates, chief of the Division of Clay and Silicate Products; and Mr. I. J. Fairchild, chief of the Division of Trade Standards, retired during the year. Dr. Wilmer Souder, Dr. Ferdinand G. Brickwedde, Dr. John G. Thompson, and Mr. Douglas
169
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E. Parsons were appointed by the director as chiefs of the first four of these divisions, respectively, and Mr. Floyd W. Reynolds as acting chief of the Division of Trade Standards. Dr. Francis B. Silsbee was appointed chief of the Division of Electricity, permitting Dr. E. C. Crittenden, the former chief, to devote his entire time to his duties as associate director. Dr. Hugh L. Dryden has also been named an associate director, in addition to his responsibilities as chief of the Division of Mechanics and Sound. With the activation of the Central Radio Propagation Laboratory as a technical division, Dr. J . H. Dellinger was designated as its chief.Dr. John H. Curtiss, Mr. D. I. Vinogradoff, and Mr. Hugh Odishaw were appointed assistants to the director, responsible for mathematical and statistical research and analysis, foreign scientific and engineering relations, and scientific and technical information respectively. On December 10, 1945, Mr. T. B. Morrow was appointed executive officer to assist the director in the administrative operations of the Bureau. Two new administrative divisions were established—the Personnel Division and the Budget and Management Division, and Dr. John E. Donovan and Mr. Herbert E. Weifenbach were appointed the respective chiefs of these divisions. A large portion of the work of these two divisions was previously carried on in sections of the former Administrative Services Division. The purpose of this revised organization is to make possible a modern and efficient management of the business affairs of the Bureau.Plant and grounds.—In  view of the war activities carried on by the Bureau during the war years, restricted admissions to buildings and grounds were enforced in conformance with regulations of the Military District of Washington. These restrictions were lifted during the year except as they apply to certain specified areas where classified work is still being carried on. A new building, the Ordnance Laboratory, constructed by the Corps of Engineers, United States Army, was completed and occupied by the Ordnance Development Division.Visiting committee.—The present membership of this committee is Gano Dunn, chairman of the J. G. White Engineering Corp.; Dr. Karl T. Compton, president of the Massachusetts Institute of Technology; Dr. Vannevar Bush, former director of the Office of Scientific Research and Development; Dr. William D. Coolidge, director of the research laboratory of the General Electric Co.; and Dr. Harold C. Urey, Department of Chemistry, University of Chicago.

Technical Committees and Conferences

The Bureau keeps in close touch with and contributes extensively to scientific and industrial developments through participation in committees of technical societies and trade associations. These organizations have a vital interest in standardization of materials and products and in the industrial application of scientific discoveries. The number of these technical groups now runs into hundreds, and many of them seek the cooperation of the Bureau. The American Society for Testing Materials is an outstanding example. This society lists 63 technical committees: the Bureau is represented in 55 of these com-
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mittees with over 100 memberships, and Bureau representatives are chairman of 6 and secretaries of 3.Another association to which the Bureau has contributed is the American Standards Association. The Bureau, representing the Department of Commerce in almost all of its activities as a member of the association, is represented on over 100 ASA committees and is the managing agency for 17 A S A  projects. In  addition 15 of the Bureau’s Commercial Standards and Simplified Practice Recommendations have been formally adopted by the ASA. Dr. E. U. Condon and Dr. E. C. Crittenden are members of the ASA board of directors; Dr. Crittenden is also chairman of the ASA standards council.National conference on weights and measures.—Meetings of this conference, interrupted during the war, will be resumed this year on September 26-28, 1946, in Washington, D. C. During the war, the conference has served, through its secretary, as a clearing house for information on correct weights and measures, approved practices in their use, and other developments in this field.Conference of State utility commission engineers.—The twenty- fourth annual conference of the State utility commission engineers was held at Belgrade Lakes, Maine, June 25-27, under the chairmanship of Mr. J. G. Hunter of the California Railroad Commission. Richard L. Lloyd, of the Bureau’s Safety Codes Section, was secretary of the conference, which was attended by 34 engineers representing 18 States, 3 Canadian provinces, the National Association of Railroad and Utility Commissioners, and the Federal Government. Eight technical papers were presented, covering, among other subjects, rates and service, trends on high-tension transportation practice, multiple dams and flood control, and accelerated amortization of emergency facilities.Standardization of screw threads.—At the Ottawa Conference on the Unification of Engineering Standards, in September and October 1945, definite progress was reported toward unification of the screw- thread standards of Great Britain, Canada, and the United States. The screw threads produced in these three countries differ sufficiently to prevent their interchangeability, a factor which caused serious inconvenience during the war. As part of this work, the Bureau is cooperating with the National Physical Laboratory of Great Britain and the National Research Council of Canada in an international research program, initiated during the Avar by the Combined Production and Resources Board, to determine the effect of material, thread form, and method of manufacture on the fatigue strength of screw threads.Federal specifications.—W ith the reorganization of the_ Federal Specifications Executive Committee into the Federal Specifications Board, the director of the Bureau continues to serve as its chairman. The board is responsible for the development of Federal specifications for the use of the executive departments and other establishments of the Government. More than 1,750 specifications prepared under its direction and approximately 35 emergency alternate specifications, designed to conserve strategic materials, are currently effective. The Bureau, through its representation on technical committees of the Federal Specifications Board, has for many years taken a prominent
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part in the development and use of specifications for Government purchases. Staff members hold 105 memberships, 37 as committee chairman, on 68 of the board’s 77 technical committees.

SCIENTIFIC AND TECHNICAL ACTIVITIES

The work of the Bureau can be divided roughly into two classes: (1) test and inspection and (2) research and development. Both types of activities are presented briefly in the remainder of this report. The test work of the Bureau may be summarized as follows: 247,863 tests, calibrations and standard samples, having an estimated value of $1,200,000, were made. Most of these were for Government agencies ; those for the public yielded $162,500 in fees.Test activities decreased during the year, reflecting a diminution in Government purchases and in construction. At the same time, backlogs of certain test items reflected increased future demands. P articularly was this true in the fields of synthetic resins, plastics, rubbers, and textiles and in the fields of electricity and electronics. New materials in the former fields and higher frequencies in the latter demand the development of new test methods and of new instruments: underlying both is the necessity for basic research.In considering research and development, fields of national importance from an industrial and economic point of view include metallurgy, high polymers, building materials and structures, thermodynamics, rubber, hydraulics, atomic energy, electronics, and radio propagation. Extensive work has been done by the Bureau in all of these fields, as noted below (except where classification prohibits mention), and continued and intensified activity by the Bureau in these fields appears no more than simple national wisdom.Four fields, in particular, should be noted: nuclear physics, building materials and structures, radio propagation, and rubber chemistry.Provision is being made for a research program in atomic energy and nuclear physics covering the development of intense neutron sources, sources of artificial radioactive isotopes, proper safety precautions for protection of personnel, development of measurement techniques, and other research essential to peacetime applications of atomic energy. All of this work comes within the scope of Bureau functions in radioactivity as established before the war. Thus, President Roosevelt turned to the director of the Bureau to initiate the atomic energy project in 1939, and the Bureau has been active in this project ever since.The development of an adequate program of research on building materials and structures is vital for the national housing program: this is the most conspicuous lack in Federal research today. The Bureau has been active to a limited extent for many years in studies of strength, fire resistance, plumbing, acoustical properties, heat insulating values, and other properties of construction materials. In  addition the Bureau has served as a clearing house for technical studies of building codes.Extension of the work of the Central Radio Propagation Laboratory is also significant. Established this year, the laboratory is the central agency for basic research concerning propagation of radio waves.
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This involves the operation of a world-wide chain of stations and provides a prediction service for all kinds of radio applications, useful to the Army, Navy, CAA, FCC, and commercial radio services. This program requires further extension into the ultra high frequency and microwave region in order to render comparable service to the television industry and to military and commercial radar.Experience during the war suggests increased support of basic research in rubber chemistry, including raw materials and evaluation of synthetic rubber products. The important physical and chemical properties of rubber, natural and synthetic, and their significances need investigation. Test methods should be studied, developed, and improved.Definite plans and provisions have already been made for beginning two phases of this work in the coming year. A $500,000 program to aid the industrial economy of the Nation by research in certain critical fields of immediate interest has been established by the Secretary of the Department.Publications}—Reflecting the transition toward normal research, 145 papers have been published in the Bureau’s series of publications, an increase of one-third over the previous year; 79 articles by members of the staff were approved for publication in scientific and technical journals; and 33 mimeographed letter circulars were issued (letter circulars provide lists of Bureau publications, lists of references, and general information concerning specific subjects on which popular interest has been demonstrated by inquiries addressed to the Bureau).Nine new mathematical tables were made available to the public. Of these two were published by the Columbia University Press, one by the Applied Mathematics Panel and six appeared in the Journal of Mathematics and Physics; four of the latter are obtainable as reprints from the Bureau. The total number of tables prepared by the Mathematical Tables Project and made available to the public to date is 75, of which 37 can be obtained from the Bureau. The following tables were prepared for the military services: high latitude navigation tables for the Army Air Forces, tables related to shock wave theory for the Bureau of Ordnance, and tables related to inverse confluent hypergeomet- ric functions (required in sequential analysis) for the Columbia University statistical research group of the National Defense Research Committee. Numerous tables were also prepared for the applied mathematics panel and the applied mathematics group at New York University.

ELECTRICITY

During the war diversion of manpower to military projects limited tests of electrical instruments and standards to those actually needed for war production and research. As a result much normal periodic testing was postponed by industry, and the demand for testing service in 1946 was abnormally high. Wartime developments, particularly in electronics and communications, have increased the range of frequency, 1
1 On the following pages a le tte r  and a  number in  parentheses identify  the series and number of Bureau publications. RP refers to a  Research Paper from the Journal of Research of the N ational Bureau of S tandards ; C, C ircular ; BUS, Building M aterials and Structures • H Handbook ; R, Simplified Practice R ecom m endation; CS, Commercial S ta n d a rd ; LC L etter C ircular (mimeographed! ; TNB, Technical News B ulle tin ; M, Miscellaneous.
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of voltage, and of other variables over which precise testing is required. New methods and new instruments are being developed for extending these test ranges.Many of the war research projects were continued in 1946—development of special batteries, interior ballistics, lightning hazards to aircraft—and reconversion to normal objectives is still continuing. The significance of the war research, however, extends in general beyond the military applications. Thus, the development work on batteries, continued through 1946, has led to types capable of operating at very low temperatures and with increased shelf life even at high temperatures—developments of value in many civilian applications. The study of transient electric currents, another example, has already led to improved designs of shunts for measuring such currents and of timing techniques.

Research on Batteries
The work on the improvement of dry cells and batteries and the development of new types of electric batteries carried out during the war, largely for the Navy Department, has recently been declassified. Major items include the development of two types of dry cell which give greatly improved performance at low temperatures down to — 40° C., one of which also gives an unusually constant electromotive force over long periods; improvement in shelf life of dry cells even when stored at high temperatures; and new types of cells, including silver-peroxide and perchloric acid batteries, capable of delivering very large currents for short periods of time. As a basis for much of this work, fundamental studies on the properties of the manganese dioxide used in dry cells and on various starches and plastic substitutes for starch were carried out using the electron microscope, the X-ray spectograph, and other modern tools of research.A new laboratory for research and testing of aircraft type storage batteries has been nearly completed. This unique laboratory will have completely automatic control so that the batteries can be subjected to cycles of charge and discharge according to a predetermined program.

U nderground Corrosion
Corrosion studies have been carried on with a view to mitigating the deterioration of metallic underground structures such as pipes, tanks, etc. I t  has been estimated that such losses amount to $100,000,- 000 annually. Thousands of carefully prepared samples of various materials, both with and without protective coatings, have been buried and subsequently taken up after different periods of exposure in many types of soil. Methods have been developed for estimating the corrosivity of soils and for studying the fundamental nature of the corrosion process under various conditions. In  March 1946 a book of 312 pages summarizing the major results of this long-continued study was issued (Circular C450).

H igh-Voltage Laboratory
The release of personnel from war work shortly after VJ-day permitted resumption of work on the installation and calibration of high-voltage equipment. A control desk for the 1,000,000-volt cas
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cade transformers is now being wired. A set of four high-voltage d. c. generators is being installed. The current from these generators can simulate that component of a lightning stroke which consists of a moderate current and follows the momentary high peak current for an appreciable part of a second.Some further experiments have been carried out to show possible effects of lightning on the new types of plastic structures used in aircraft. They indicate that these materials are not effective in diverting a high-voltage discharge but escape damage themselves unless the current in the spark exceeds that which usually occurs in natural lightning.

Technical Missions and Committees
Joint Anglo-American Mission to Europe.—The chief of the resistance section spent 4 months in Europe as a member of a joint Anglo- American mission investigating damage to scientific apparatus during the war. The purpose of the mission was to obtain information upon which to base the decision as to the scale of manufacture of scientific equipment to be permitted in Germany. The information is also of value to our manufacturers of scientific instruments in planning their production in the immediate future. Visits were made to university and research laboratories and to factories in France, Switzerland, Italy, Greece, Austria, Czechoslovakia, Belgium, Holland, Denmark, Norway, Sweden, and Poland.Technical mission to Japan.—At the request of the Bureau of Ordnance, Navy Department, the chief of the magnetic measurements section participated in a survey of Japanese accomplishments during the war with respect to magnetic materials. The survey included in its scope fundamental investigations, development of magnetic materials, and their applications. The leading scientists and technicians in this field were visited. The information obtained is still classified as confidential but will be declassified as soon as the report of the group has been printed.Joint Army-Navy battery advisory committee.—The chief of the electrochemistry section has been appointed chairman of a newly formed Joint Army-Navy Battery Advisory Committee which is to direct fundamental researches and development in the field of electric batteries.

METROLOGY

The testing, calibration, standardization, and certification of precision equipment continued at a high level and the increased demand for certified materials seems to be permanent. This is particularly noticeable in the mass, volumetric, density, and gage laboratories.Some research was conducted during the period of the war, especially on military problems. The shift back to normal research has been almost completed. Standards are being recalibrated and testing instruments—balances, interferometers, comparators, standard weights, etc.—are being adjusted. One of the important projects in this period was the precision ruling of circles for theodolites. Work was done on the development of an alloy of low expansivity for use
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in range finders, and a project on methods for the standardization of surface finishes was started.Plans are under way for a number of new projects, including (1) information on the behavior of bearings and knife edges in weighing and measuring devices, (2) the measurement of geodetic tapes by interferometric methods, (3) critical values for the fluid flow of gases, (4) the clinical behavior of dental materials, and (5) tests for the constancy of stainless steel and similar alloys when used as standards of mass.The Bureau assists in evaluating the quality of work submitted by applicants who wish to obtain the certificates of the Horological In stitute of America. Those who are successful are regarded as competent to repair all grades of watches and time-keeping instruments.A similar and more extensive service is given to the American Dental Association. New materials are evaluated, fads are exposed (e. g., reliners for dentures), and lists of restorative materials, which meet specifications, are printed. A dental operating room was equipped during the year to make possible study of the clinical behavior of the different materials and technics used in restorative dentistry.

Thermal Expansivity
Twelve samples of special alloys were measured for a firm which had to producean item of near-zero expansivity for use in a precision instrument subjected to sudden temperature changes. Determinations accurate to 5 parts in 100 million were necessary.

Large Capacity Gas Meters
Through the cooperation of the Peoples Gas Light & Coke Co., Chicago, research has been completed on methods of testing large capacity gas meters. This is the first precision equipment developed to test the flow of gas through the large meters. Flows can now be measured with an uncertainty of not more than 2 percent. The report will appear in an early issue of the Journal of Research.

Lorol Mercaptan
Density and thermal expansion of lorol mercaptan were determined for the Reconstruction Finance Corporation. These data are necessary in the rubber industry and have been published in the Corporation’s Technical Report.

HEAT AND POWER

During the year 3,015 laboratory thermometers, 73,648 clinical thermometers, 109 platinum-resistance thermometers, 216 thermocouples, 104 deep-sea reversing, and 147 Beckman-type thermometers were calibrated. Assistance was given users of thermometers and thermometer manufacturers in the design of special purpose thermometers and in the writing of specifications for them. Some 200 refrigerators were tested. Much work was done on fire prevention and a bill, H. R. 5445, on hazardous textiles is based on this work. Over 60,000 hours of
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engine operation were required in performance and life tests of engines, chiefly for the military services. Standard viscosity samples were furnished and viscometers were calibrated for other laboratories. Testing machines for mica aviation spark plugs were calibrated.Reconversion from war research and testing to normal activities is progressing. Procedures were developed for reproducing the triple point and the normal boiling point of water to one ten-thousandth of a degree, a tenfold increase in accuracy for these thermometric calibration points. Precision calorimeters were developed that surpass the accuracy of previous instruments. The first accurate measurement of the heat of polymerization was made by a method extensible to any polymer. Calorimetric measurements were made on secret materials for the Manhattan district. Several heat transfer projects were completed and progress was made on others. Fire-resistance tests were made on many types of construction, and work on the self-ignition temperatures of liquids was completed. A new reference fuel system for the knock rating of aviation gasolines was developed, superseding the now inadequate octane number system. Eleven new pure hydrocarbons were prepared, and their physical and engine properties were determined. Research was initiated on the basic factors affecting the lubrication of high-speed bearings. Important progress was made in the study of combustion in jet-propulsion engines, and a project on combustion of solid fuels in high velocity air streams was activated.

Research in  Aviation and Aviation Fuels

Aviation fuel research.—Basic research on the fuel qualities of hydrocarbon components of petroleum has been conducted to improve military aviation gasoline. In  this work, recently declassified, individual hydrocarbons of the types found in petroleum were prepared in high purity, and their physical and engine properties were determined. When the war began, the only accurate data on the hydrocarbons that later constituted the basis of our combat aviation gasoline were those obtained in this research. Many new compounds including some having unusually compact structures, have been prepared. A number of these compounds far surpass the fuel qualities of present military aviation gasoline and offer possibilities of improved fuels for the future.Knock rating scale for aviation fuels.—The octane number scale, adopted in 1930 for expressing the knock ratings of motor gasolines, was also applied to aviation gasolines. Improvement in the quality of the latter resulted in the appearance first of fuel components and recently of finished fuels of over 100 octane number. Extrapolation of the knock scale based on isooctane was not satisfactory for rating these improved fuels. Extensive work by the Bureau and cooperating laboratories has resulted in a scale, now recommended for adoption, that is based on triptane (2,2,3-trimethylbutane) instead of isooctane. This triptane scale is extensible with accuracy to the upper limit of antiknock quality and is superior in other respects to the present scale.Aviation gasoline characteristics.—In cooperation with industry a survey was made of the characteristics of current commercial aviation gasolines related to vapor lock in aircraft fuel systems. The informa
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tion obtained is being used by aircraft designers and operators and the petroleum industry.Aircraft carburetor testing.—Equipment and procedures have been developed for testing the air and fuel sides of aircraft carburetors simultaneously without the use of large blowers heretofore required. The new equipment has many advantages over that now in common use because it shows the performance of the completely assembled carburetor, including those parts required to compensate for the lower pressure prevailing at altitude.Aircraft fuel pumps.—Determinations of the flow characteristics of 16 engine-driven aircraft fuel pumps, operating on both volatile and nonvolatile fluids, have been completed. The results include basic data from which the performance, at any altitude and on any fuel of known properties, can be calculated. The information has been furnished to various manufacturers of pumps and engines, and a report for general distribution is in preparation.

A utomotive W ork

Automotive antifreeze compoumds.—The continuing shortages of ethyl alcohol and ethylene glycol have stimulated interest in many substitutes. To ascertain whether excessive corrosion will result from the use of these substitutes, a laboratory unit simulating the engine coolant system has been devised for testing them.Miscellaneous automotive work.—Miscellaneous automotive work handled during the year included examination of the following for the Army, Navy and other Government agencies: a 2,000-horsepower German E-boat engine, engines from 1 to 200 horsepower, special spark plugs, flame arresters, governors, decelerometers, gasoline economizers and additives, gasoline and electric lift trucks, and a study of the hazards of making and repairing submarine net flotation buoys.
P yrometer for Gas Turbine Testing

A small, rugged, yet highly effective thermocouple pyrometer has been developed for indicating the temperature of hot gases in gas turbines and jet engines. By means of a covering of silver, the radiation loss from the thermocouple has been reduced to a few degrees, and tables and charts for evaluating this small correction have been derived.
Lubricating Greases

An investigation was made of the effect of mechanical working upon the consistency of a number of greases having different oil and soap components. Friction data were also obtained when operating with the same greases in small ball bearings.
Tests of Chimney Constructions

Tests to determine draft and fire-safety properties were made of a number of solid masonry chimneys. Nearly all were found comparable in these respects to the conventional-type brick chimney having 4-inch walls and a burned-clay flue lining. Placing two flues adja
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cent in the same chimney without a brick wythe between them lowered the draft appreciably. With proper clearance on wood floor and roof members, no fire hazard was indicated for any of the chimneys.

Fire R esistance of H eavy-Timber Construction
While it has been recognized that heavy timber or mill construction withstands fire better than lighter unprotected construction, more definite information was obtained in recent fire tests under standard conditions. In  3 to 6 inch nominal thickness, solid wood floors gave fire resistance from % to iy 2 hours, loaded walls from % to 1 hour, and nonbearing walls from 1% to 2 hours. Impregnation of the wood with fire-retarding chemicals gave increases of 10 to 30 minutes.

OPTICS
The testing and inspection facilities of the optics division were extended considerably during the year, particularly in the field of crystalline materials. Increased application of spectroscopic analysis was made possible by the development of 20 low-alloy steel standards, aluminm alloy standards, and tool-steel standards. Color standards for ruby mica and standards for emergency signalling mirrors were developed. The diamond-indentor, developed for accurate measurement of hardness, was successfully applied to the measurement of the hardness of crystalline materials. A vitally needed code for X-ray protection in industry was completed. Approximately 4,000,000 lamps purchased by the Government were inspected at lamp factories and over 3,000 were life-tested at the Bureau. The life-testing equipment is now in the process of being moved into a self-contained lamp test building which was constructed for this purpose several years ago, but which has been used for other work during the war.Important research included surveys of the analyses of fine structure and of hyperfine structure of atomic spectra and the release of information concerning the spectrum of neutral uranium. Numerous investigations on the structure, reactions, and the properties of sugars and their derivatives were completed, including a definite improvement in the methods for determining reducing sugars. A new electrical method for drilling holes less than 0.0015 inch in diameter was developed and perfected, thereby revolutionizing the world’s diamond die industry and bringing it for the first time to America. Beta-ray and alpha-ray standards were developed in laboratory form. I t  was discovered that previous speculations concerning the electronic structure of uranium atoms were mistaken. Plans for the construction and installation of a 100,000,000-volt betatron were completed.

Spectroscopy

A more accurate and complete description was made of arc and spark spectra of tantalum, including a study of the splitting of spectral lines in strong magnetic fields. Structural analyses of the spectra characteristic of chromium, molybdenum, tantalum, ytterbium, and uranium were extended. The valence electrons of uranium, determined from structural analysis of the atomic spectrum, were an
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nounced. A compilation of atomic energy levels as derived from optical spectra was begun for 450 spectra of 84 elements.Approximately 40,000 determinations were made spectrographically on more than 3,000 samples, most of which were uranium. Metal electrodes, certified and distributed for spectrochemical calibration, have been purchased by 300 laboratories. Based on the needs of industrial laboratories, a program was established for the preparation of 22 low- alloy steels, 6 high-speed tool steels, and 6 stainless steels. Four aluminum-alloy standards were certified as ABS spectrographic standards. An Index to the Literature on Spectrochemical Analysis, part II, 1940-45 has been prepared for publication by the ASTM. I t  abstracts approximately 1,000 papers and includes a subject index.

Optical Tests on Glasses

A continuation of measurements on the effect of time and temperature on the expansion of optical glasses, at temperatures within their annealing range, has been applied to new glasses for the purpose of determining the most economical and practical annealing schedule. These tests are recorded by means of the interferograph developed in connection with this work (RP1668) which produces a continuous and simultaneous record of time, temperature, and expansion. The accuracy of these tests exceeds that obtainable by any other method of recording interference phenomena. The results of these tests have been used to show new relationships between the annealing of glass and its viscosity (RPTT30).
P roduction of Optical Crystals

Operations have been under way on the preparation of crystals of the KRS-5 type for optical use, especially in the infrared. KRS-5 is a crystalline material which transmits further into the infrared than any other known substance. The quality of material produced at this Bureau appears to be about equal to that of the samples brought from Germany, but available equipment has restricted the size of pieces to about 1 inch in diameter, approximately semicircular in shape and several inches long. Equipment is - now being assembled for accommodating diameters of about 3 inches.
Sugar Research

Structural study of difructose anhydride I I .—Previous work in this laboratory on inuiin has shown that three difructose anhydrides result from the acid hydrolysis of this polysaccharide. The structure of difractóse anhydrides I  and I I I  are known. Difructose anhydride I I  has been shown to have the probable structure of l,2'-2,4'-difructofu- ranoseby reacting it with periodic acid (RP 1683). This reagent reacts selectively with hydroxyl groups on adjacent carbon atoms, and thus the molar consumption indicates the number of such groups.Bone char research.—A comprehensive survey has been completed of the refinery process used to regenerate exhausted bone char, based upon experimental data obtained from field experiments and upon published and unpublished data furnished by the technical labora-
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tories of the cooperating refineries. Experiments will continue in various other refineries.Determination of invert sugar in refined sucrose.—The purity of refined sucrose depends to a large extent on the small amount of invert sugar present. The determination of 5 mg. or less of invert sugar in 10 g. of sucrose has been started. Tables for practical application are being published.Other investigations.—Additional studies include the redetermination of the copper values of lactose, the polarimetric determination of sorbitol and mannitol, and the methods of analysis of sugars and sugar products in the appraisal of imported sugars and molasses.

A ircraft Searchlights
Present radar gear carried by aircraft cannot distinguish a surfaced submarine from other vessels, especially at a range sufficient to initiate an attack. To provide this necessary identification at night and to illuminate the target for a visual attack, searchlights have been used. In  developing searchlights designed specifically for aircraft, extensive measurements were made of many carbon-arc and reflector combinations to determine optimum characteristics. Units produced in accordance with these designs require less than 30 percent of the electrical power, have less than 10 percent of the installed weight, and are superior in most other respects to those first used. Further development of aircraft searchlights is continuing.

P hotometry of P hosphorescent Materials
The need in wartime of marking exits, obstructions, and important controls, such as valves and switches, so as to be visible in the dark at close range, but invisible to the enemy at long range, led to the extensive use of phosphorescent materials which glow faintly for many hours after the activating light has been extinguished. To appraise the relative merits of such material required the development of a new photometer and technique, taking into account the behavior of the human eye in dim light. More than 2,600 specimens of phosphorescent materials have been measured by this technique. Many of these materials are finding extensive peacetime uses.

Standards of Spectral Transmittance, R eflectance, Color, Opacity,
and Gloss

With reconversion, the preparation, calibration, and issuance of certified material standards for colorimetry have been resumed on a larger scale than ever before. Glass standards of spectral transmittance are used to check the adjustment of spectrophotometers, the basic instrument in colorimetry. Reflectance standards of vitreous enamel on metal are used to check the adjustment of photoelectric colorimeters used in factory-control work, and gloss standards of paper and ground-glass are used to check adjustment of photoelectric gloss- meters. Transparent glass standards of color are used to adjust photoelectric colorimeters for petroleum products ; and diffusing glass stand- 
722079— 16----- 14



ards of opacity to adjust photoelectric opacimeters for pulp and paper. Lamp standards of color temperature are used to insure a standard light source for color-grading industrial products and for photography. Over 2,000 gloss standards and about 700 other standards have thus been issued during the past year. In  addition, the color of 25 pigment standards used in the purchase of paint materials have been determined by fundamental measurements, and tests have been made on 200 color standards used by the Public Building Administration as a control in interior and exterior decoration.
Study of Range Finders

A special laboratory, sponsored by the Ordnance Department of the Army, has been operated to study the performance of range finders and range finder components. This laboratory is provided with a refrigerating system which permits operations from 0° F. to 100° F. and has provision for simulating solar radiation. A special testing equipment provided with collimators permits targets to be optically simulated at any elevation and several different ranges. By means of this equipment the behavior of a range finder can be analyzed into a series of typical errors in a manner not possible by means of the field tests previously used. A number of range finders, including service instruments, foreign instruments, and newly developed instruments have been studied. The accuracy of a range finder depends basically upon the accuracy with which the pointings can be made from the two ends of the instrument. Accordingly, a study of pointing precisions has been made and it indicates that an ultimate limit of performance, not far beyond that already attained by some instruments, is established by heterogeneity and turbulence of the air. Separate components of the range finder have also been studied and experimental redesigns tested.
Radiometry

A program of infrared spectroradiometric analysis has been set up and is being carried on as a regular activity. Much of this work to date has consisted of the determination of absorption curves of pure hydrocarbons, prepared in connection with American Petroleum Institute Project No. 44. This technique permits the precise determination of the wave lengths of characteristic absorption bands. An extensive library of curves is being built up that will be useful in the identification and analysis of these materials. Characteristic differences in the absorption spectra of isomeric compounds are demonstrated. The investigation of cyclohexane has been extended into the wave-length region between 14 and 25 microns, and has resulted in the finding of two bands not previously observed. The work on hydrocarbons is reported in a paper now ready for publication.The infrared technique has been applied to a number of problems requiring the differentiation of commercial samples of materials of interest in the plastics, textile, and rubber industries. An investigation is being made on the use of solvents having favorably located windows in the infrared region. Carbon disulfide and carbon tetrachloride are the most useful solvents found so far. Construction and purchase of new equipment during the past year will provide greatly
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increased facilities for infrared research as soon as the installations are 
completed. D iamond Cutting, Drilling, and Sawing

Continued progress has been made in the methods used to produce various types of diamond tools with the aid of the electric arc. Experiments applying the high-voltage arc to cutting on the different crystal faces of diamond has improved the production of industrial tools and also the cutting of gems. When applied to the diamond saw, the arc makes it possible to cut the stone in directions where no progress could be made without its aid. This results in considerable saving of 
material.Further progress was also made in the electrical methods used to drill fine wire dies. With the high voltage arc the primary cone can be drilled in less time and its form closely controlled. Close control of the low-voltage apparatus makes it possible to drill the secondary cone of the desired shape, and in sizes down to 0.0003-inch diameter. Two new types of machines were designed and built, one for forming the bell cone and the other for polishing secondary cone and bearing. These have given excellent results, and several machines have been obtained by die producers. More than 300 requests for information on these methods have been received during the past year from members of the diamond industry.

Radioactivity
A thin lens magnetic electron spectrometer has been designed and constructed for studies of the beta and gamma ray spectra of radioactive isotopes. A coincidence circuit for use with this spectrometer has been built. The use of these two instruments permits the study of the energy levels of radioactive nuclei and the determination of schemes of disintegration.Standards and standard methods for measuring the rate of disintegration of given samples of radioisotopes have been developed. The standards are prepared for general distribution to laboratories engaged in the study of nuclear physics. A laboratory for the testing of commercial equipment for radioactive measurements has been established. Special emphasis will be placed on tests of Geiger-Miiller counters and associated electronic equipment. Three thousand and ninety radium preparations, having a radium content of 47,592 milligrams of radium, were tested. Four hundred air samples were received for determination of radon content and 130 radioactive standards 

were distributed.
X-Ray Safety Code

During the past year a comprehensive code for X-ray and radium protection in industrial application was prepared by the Bureau. (It has been recently printed by the American Standards Association.) Because of deficiencies in existing information, numerous special tests had to be arranged and carried out, particularly in the million- volt range. Basic data thus obtained have laid the foundation for further work which is now being carried out in the laboratory.
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N ew 1.5 Million-Volt X-Ray Tube

A new 1.5 million-volt X-ray tube bas been put into operation for the purpose of obtaining basic information on the protective value of concrete for broad X-ray beams as used in industrial radiography. This work has involved the construction and use of filters of unprecedented size. When the work is completed, it is expected that the results will lead to very considerable economies in the construction of multimillion-volt industrial X-ray plants.
B etatron Installation

Considerable progress has been made in the design and engineering of a 50 million-volt betatron installation. While made primarily for the initial installation of a 50 million-volt betatron, the laboratory is to be buried deep under the ground and provide adequate space, protection, and other facilities for the eventual installation of equipment operating up to at least 150 million volts.
CHEMISTRY

Approximately 21,000 standard samples, valued at $65,000, were distributed throughout the country in 1946. There are now 325 samples of such diverse materials as pure hydrocarbons, pH standards, metals, phosphate rock, standard hardware finishes, and standard colors of kitchen and bathroom accessories. These samples are used by Government agencies and by industry to check methods of test, to control manufacturing operations, and to settle disputes between producers and consumers.The development of methods of test, the preparation of Federal specifications for materials purchased by the Government, and the test of deliveries of materials purchased under these specifications, cover such materials as paints, varnishes, bituminous materials, electroplated coatings, metals, soaps and detergents, waxes, glues, office supplies, and many other materials. On the average 25 specifications are prepared or renewed each year, and in 1946 approximately 40,000 tests were made on some 6,000 samples.Work was finished in 1946 on the installation and inspection of electroplated and painted test panels exposed in various localities in the country for the purpose of improving the life of such coatings and their protective properties. Inspections of roofings and paints on military buildings throughout the country were made and recommendations yielding savings were given.During the war the research talents of the Chemistry Division were diverted to the military effort in a variety of ways. Some of these activities still continue, particularly those in connection with the Manhattan district project. Resumption of normal research is accelerating in the development of new methods and improvement of existing methods of analysis, the development of criteria for purity, the isolation of chemical compounds, the measurement of physical constants, and the investigation and evaluation of new tools of research.
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Standard Samples

The Chemistry Division now issues 325 different kinds of standard samples, used for checking methods of chemical analyses in industrial and scientific laboratories and as standards for physical measurements (C398 and supplement). New standard samples prepared during the year included a tin-bearing steel, a tungsten steel, two nickel- chromium-molybdenum steels and four pH standards.Through a cooperative undertaking between the American Petroleum Institute and the National Bureau of Standards, an additional 32 standard samples of hydrocarbons have been prepared for calibrat- ing spectrometers and other analytical instruments and apparatus in the research, development, and analytical laboratories of the petroleum, rubber, chemical, and allied industries. All of the 93 compounds now available are certified as to purity. Some are also certified as to density, refractive index, and calorimetric heat of combustion, the last primarily for calibrating apparatus for determining the heating value of gasoline and other liquid fuels.To provide a practical basis for the procurement of dry pigments under Federal specifications, 15 additional standards for color and tinting strength were established, making a total of 28 standards.
Methods of Testing

Thickness of gold coatings.—Work on a method for determining the thickness of thin coatings of gold on base metals was completed and published (RP1694). The method is based on the colorimetric determination of gold removed from a known area of the surface of the plated article. Its special merit is that the area required is so small (1 mm.2 or 0.0015 inch2) that a sample punched out from a piece having irregular curvatures, such as an article of jewelry, can be regarded as having a flat surface. The method forms the basis of a commercial standard for electroplated jewelry which is now under consideration by the industry.Carbon monoxide indicator.—A simple colorimetric indicator for carbon monoxide was developed during the war, by the use of which it is possible to detect about one part of carbon monoxide in one billion parts of air. The reagent is supplied in small glass tubes. W ith very simple apparatus it is possible for an unskilled observer to determine a physiologically significant amount in less than 1 minute. This includes carbon monoxide in the blood, which is determined without drawing blood by testing respired air.Water vapor measurement.—A rapid method of measuring quantities of water vapor in gases from saturation under ordinary conditions to about one fifty-thousandth of that amount was developed. I t  is particularly useful for testing compressed gases such as refrigerants and aviators’ oxygen. By the use of the method it has been possible to test as many as 100 cylinders per hour without uncertainty.Methods of fuel gas analysis.—Identical samples of fuel gases have been analyzed by approximately 30 cooperating laboratories, using a wide variety of methods. The compilation and discussion of the results (RPÍ704) gives the first comprehensive comparison of methods of gas analysis employed in this country.
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Svlfonphthalein indicators.—The comparative rates of fading and relative stabilities of 10 sulfonphthalein indicators in alkaline solution were determined from measurements of absorption spectra, and pH values at 0°, 25°, 38°, and 50° C. were assigned to 5 buffer solutions containing acetate, citrate, tetroxalate, sulfosalicylate on the basis of electromotive force measurements of cells without liquid junctions.

Thermochemistry
Measurements of heats of combustion were completed on %-nonane, 3, 3-diethylpentane, each of the four tetramethylpentanes, and n-butylcyclohexane. Values were calculated for the heats of combustion and formation of the normal alkylbenzenes, normal alkylcy- clopentanes, and normal alkylcyclohexanes (RP1665, 1702, 1714, 1715).Analysis, purification, and properties of hydrocarbons.—Work in this field, largely performed cooperatively with the American Petroleum Institute Research Project 6, was continued on the following investigations : purification and determination of purity of hydrocarbons for NBS standard samples and for the highest purity API-NBS series; measurement of physical properties of boiling points; operation and development of distilling columns of high efficiency; analysis and purity of hydrocarbons in the synthetic rubber program; fractionation and analysis by absorption (RP1670,1676, 1685,1695).Work on the collection, analysis, calculation, and compilation of data, largely performed cooperatively with the American Petroleum Institute Research Project 44, has resulted in the preparation and distribution of 321 pages of data on the physical and thermodynamic properties of hydrocarbons, of 411 infrared spectrograms, and of 135 ultraviolet spectrograms. Tables of the chemical thermodynamic properties of the chemical substances are in preparation (RP1667, 1682, 1722).

Electroplating
The Bureau cooperated with the W ar and Navy Departments and NDRC in studies still in progress, on the applications of electroplating to resist erosion of the bore of gun barrels. Studies are in progress on the effects of humidity on corrosion, e. g. of stored ordnance material. A new method of depositing nickel coatings by chemical reduction was described in RP1725. Over 300 Magne-gages for measuring the thickness of plated coatings were calibrated for industry and the Government.

Inks
A discussion of methods of preparing faintly alkaline, ferrigallate writing inks which are resistant to light and water and which have no deleterious action on paper or pens was published (American Ink Maker, November 1945). An ink of this type is now being made and distributed to Government departments by the Government P rin ting Office.
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E xtraction of A lum ina  F rom Clays

Because of the threat of grave shortages of bauxite in the early period of World War I I  due to heavy shipping losses, a pilot plant for extracting alumina from clay was started at the Bureau in 1942. As of July 1,1945, the plant was capable of producing 50 pounds per day of alumina having a purity of about 99.6 percent, residual chloride being the chief impurity. By the use of a Herreshoff rabbling furnace, instead of the original muffle furnace, the chloride content has now been materially reduced. A crystallizer expected to shorten the process and enhance recovery has been installed and will soon be put into operation.
Building Materials and Structures

Specifications.—During the fiscal year, considerable help has been given the Procurement Division, Treasury Department, in the preparation of Federal paint, varnish, and bituminous specifications. This has involved the development of test methods, the experimental formulation of many coating materials, and the exposure, inspection, and measurement of test films. Efforts have been made to reduce the total number of Government specifications by studying the requirements of the various branches of the Government and providing Federal specifications suitable for wide usage.Testing.—The testing of a variety of paints, varnishes, and bituminous materials has been fairly heavy in 1946. Approximately 3,190 items were tested, including paints for the War Department, as well as paints and other protective coating for the Panama Canal, Maritime Commission, District of Columbia, and Federal Trade Commission. This is a decrease of about 400 items from that of the previous year.Inspection and information.—Assistance has been continued throughout the fiscal year to the Office of the Chief of Engineers, War Department, on the maintenance and repair of buildings and structures, particularly as regards roofing and painting problems. Numerous field inspections were made, on which were based recommendations for necessary roof repairs or replacements.Publications.—Letter circulars were prepared dealing with the painting of exterior wood surfaces, automobile painting, plastic paint, and similar subjects. A paint manual, Building Materials and Structures Report BMS105, was also published. This volume is concerned primarily with Federal specification paint materials but in addition contains much general information of value to the procurement officer, technical man, maintenance superintendent, and painter.
MECHANICS AND SOUND

Tests of engineering and structural materials, mechanical appliances, structures, and of instruments, as well as instrument calibrations, were performed in 1946. Approximately 900 current meters, for example, were calibrated at the water current meter rating station, and about 200 elastic calibration devices for load-measuring testing machines were calibrated for governmental and commercial agencies.
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During 1946 improvements were made in various methods of measurement and several research projects were completed. For example, a theoretical investigation was made of the forces produced by waves on the structure of a seadrome intended for anchoring in the ocean; a theoretical and experimental study was made of the absorption of sound under conditions of random incidence; methods were developed for calibrating fatigue-testing machines for measuring the useful life of screw threads under alternating loads; and the nature of the failure of large welded box girders was studied for information on the failures of welded ships.Wartime projects continued to command attention in 1946. Considerable efforts were directed to the subject of radar homing missiles for use against moving targets. The aerodynamics of bombs, rockets, and other missiles; materials and design for bone plates, artificial limbs, and similar orthopedic appliances; and oxygen equipment for use in high-altitude aircraft are typical war research projects that are receiving attention.

W ire Strain Gages

The wire-strain gage, developed in the years immediately preceding the last war, consists of a fine wire bonded to thin paper. The resistance of the wire changes in proportion to the strain along the wire when the gage is attached to a structure that is then strained under load. Because of its simplicity, lightness, and relatively low cost, the wire-strain gage has rapidly become the principal tool for measuring strains, stresses, and loads in structures. Over 500,000 gages are used at present in a year by the aircraft industry alone to measure stresses on aircraft in flight and on the ground.In  view of the importance of measuring stresses on aircraft accurately the National Advisory Committee for Aeronautics requested the National Bureau of Standards to carry out a program of performance tests of wire strain gages which would indicate their accuracy and their limitations under various conditions of measurement.Performance tests on fifteen different types of gages used by the aircraft industry were completed during the past year. The tests show the output of the gages under low tensile and compressive strains, high tensile strains, and strains at right angles to the direction of the wire, and the errors caused by temperature changes and by the thickness of the gage.From these measurements it is possible to estimate the accuracy of strain measurements under a large variety of conditions. This accuracy appears entirely adequate for most engineering work. For certain precise strain measurements in the laboratory and for measurements in which the material under the strain gage is yielding plastically, the established types of optical and mechanical strain gage are preferable.
Lateral Contraction of Some Structural A lloys

Metals are generally used in structures under such loads that the material behaves elastically. However, as factors of safety are decreased due to a more exact knowledge of the properties of the
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materials and of the loads on the structures, use is being made of higher stresses. A knowledge of the plastic properties then becomes necessary. Very little information is available as to the relation between stretch and lateral contraction, that is, values of Poisson’s ratio, in the plastic range for any materials.Methods for finding these values in the elastic range and in the plastic range for stretches up to as much as 18 percent have been developed and used for aluminum alloys and structural steels.

A coustics
Basic research on the properties of sound wave fields was done with the object of finding out how to make a building acoustically pleasing. The absorption of sound by absorbent cylinders was published (RP1709), and the absorption by spheres was studied. Such absorbers differ from the orthodox flat areas applied to walls and ceilings in that they may have absorption coefficients considerably greater than unity.The transmission of sound through experimental double and single partitions was investigated. I t  was found that flexural waves in the septa of the partition play an important part in transmission, a fact which has not been sufficiently well appreciated in the past.The acoustics of eight rooms and structures were studied. The Senate Chamber is of particular interest because it is necessary that speech originating anywhere on the floor be heard satisfactorily at every other point on the floor. I t  was recommended that the volume of the Chamber be reduced by lowering the ceiling so as to reinforce speech and that sources of noise be eliminated.'Work on the important task of measuring absolute sound levels was continued. Eighteen microphones and sound meters used for such absolute measurements were calibrated. Absolute sound pressure measuring techniques were applied to the calibration of receivers and audiometers, which are used by otologists to measure hearing loss. Similar techniques were used for measuring the acoustic performance of hearing aids.

A eronautic Instruments
The work for the Bureau of Aeronautics, Navy Department, included the development and test of oxygen equipment for aircraft personnel with special emphasis on liquid oxygen apparatus: the design and construction of special flight test instruments, particularly yaw meters and swiveling static heads; and the continued investigation of instrument lubricants.The development of apparatus for testing the humidity elements of radiosondes at low temperatures was continued for the Navy Department. The experimental testing of radiosondes has continued.A static head for barometers developed for the Weather Bureau is nearly completed. An experimental model of a simple rate-of-rainf all indicator has been constructed and tested.Renewed interest in aircraft trials for international records of speed, distance, and altitude has resulted in a volume of test work on certain of the instruments, incident to certifying to the attained performance in the flight.
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A erodynamics

Fundamental investigations of air flow were continued in cooperation with the National Advisory Committee for Aeronautics. Measurements in a turbulent boundary layer were carried out to determine the nature of the turbulent processes going on within the layer and to find out how these influence the behavior of the layer, particularly its separation from the surface of a body. The effect of fine screens in wide angle diffusers was investigated. The results obtained promise to be of considerable importance in the design of low-turbulence wind tunnels.A full program of research and testing was continued to determine the aerodynamic characteristics of military ordnance devices for the Bureau of Ordnance, Navy Department, and the W ar Department.
Engineering Instruments and Mechanical Appliances

During the fiscal year 1,050 engineering instruments were calibrated, principally water stream meters for various agencies of the Government concerned with flood control, power development, irrigation, and soil conservation, master beer meters for the Bureau of Internal Revenue for tax collection purposes, and pressure measuring instruments for use as secondary standards or for investigational work. Approximately 500 mechanical appliances were investigated or tested, principally fire extinguishing equipment submitted for the approval of the United States Coast Guard, mail metering devices submitted for the approval of the Post Office Department and miscellaneous devices submitted by the various Government departments.
H ydraulics

A broad program of research on plumbing has been started for the Federal Housing Authority. A study of the self-siplionage of fixture traps has been completed, and an investigation of circuit and loop venting is in progress. An analysis of the proposed American Standards Association plumbing code is being made, and a first report on that portion of the code relating to horizontal drains has been submitted. A study has been made of the problem of roof drainage for the government of the District of Columbia with special reference to the District code, and a report has been submitted.
ORGANIC AND FIBROUS MATERIALS

New standards and specifications for products made from rubber, textiles, paper, leather, and plastics were established, accompanied by the development of new methods of test and new testing instruments. The number of new products made from synthetic textiles, rubber, and plastics and the importance of these products in the national economy emphasize the need for adequate testing and instrumentation.Fundamental research on such seemingly diverse products—rubber, textiles, paper, leather, and plastics—is being integrated through the application of the methods and techniques of the new science of high polymers. The different substances made up of large organic mole-
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cules have much in common, whatever their practical form and application. The same apparatus and methods are used to measure the various electrical, thermal, thermodynamic, and optical properties, and to determine the molecular weight, dimensions, and structure of all large molecules.In  order to keep pace with developments in this new field the interested members of the staff are conducting a seminar on high polymers to which leading research workers from Government, industry, and university laboratories are brought as speakers.Theoretical studies are in progress on the relation between intrinsic viscosities, sedimentation, diffusion, and thermodynamic properties of high polymers in solution. Molecular weights are being determined by measurements of viscosity and osmotic pressure, and equipment for measurements by means of the ultracentrifuge is being built. The practical importance of this field is emphasized by the fact that molecular properties are coming to be specified in commercial transactions involving synthetic plastics, rubbers, and textiles.

Standardization of Synthetic Rubbers
Improved procedures and methods of higher precision than have previously been used were devised and are being developed for controlling the quality of the synthetic rubbers produced in the 15 Government-owned plants. Means were worked out for better temperature control during the mixing and vulcanizing of test lots of rubber. Tensile testing was critically investigated and procedures devised for tracking down discrepancies between laboratories. The Mooney viscometer was studied both from the aspect of improving the precision of control of viscosity in the manufacture of synthetic rubbers and from the point of view of utilizing the instrument for determining the processibility and rate of vulcanization of synthetic rubbers. A search is being made for more precise analytical methods for measuring and thus permitting the control of the residual soap content of GR.-S synthetic rubber.

N atural Rubber
Continued cooperation was maintained with the Brazilian Government’s rubber laboratory in the Amazon Valley which is conducting research directed to the improved testing and grading of wild rubbers.The crystallization of un vulcanized natural rubber was investigated at different temperatures (RP1718). Crystallization was observed to occur at temperatures between —50° C. and +15° C., and to be most rapid at —25° C. The melting occurred over a range of temperature and began at 4° to 7° above the temperature of crystallization. The application of hydrostatic pressure was found to raise the temperature of melting of crystalline rubber (RP1677). For one sample melting at 35° C. at atmospheric pressure the temperature was raised to 70° C. by a pressure of 1,170 bars.

German P lastics and Textiles
Advances made in the production of plastics and textiles in Germany during the war period 1939-45, together with research and development in these fields, were investigated by members of the



Bureau staff. The work on plastics which was conducted for the Office of the Chief of Ordnance, War Department, was initiated before VE-day. Twenty-one reports pertaining to German developments in plastics have been submitted to the Office of Technical Services for distribution. These reports contain detailed information on synthetic resins, plasticizers, solvents, molding compounds, plastic laminates, vulcanized fiber, adhesives, and resinous protective coatings produced in Germany, and are of much interest to American industry.Direct investigations on textiles were made by members of the staff, and in addition the Bureau assumed responsibility for technical phases of the operations on textiles conducted by the Office of Technical Services. Processes and machinery to be investigated were selected with the advice of industry, personnel were recruited for missions abroad, reports of investigators were reviewed, and the materials collected by them were analyzed. The prompt release of the information obtained was facilitated and meetings for the public presentation of the findings of the investigators were arranged. Over 200 reports by 48 members of the textiles teams were made available during the year.
Deterioration of Leather by Mildew

The effects of mildew on vegetable-tanned strap leather reported in a research paper (RP1713) were found in subsequent work to be characteristic of leather in general. Mildew growth depended upon the type of tannage and the finishing processes used in leather, and was most prolific on vegetable-tanned leather, especially sole leather. I t  was also supported by the fatty oils. By using metallic tannages and mineral oils for making leather, mildew growth could be practically eliminated.
Specifications and Methods of Testing

Recent technological advances such as the development of new plastics, resin-bonded paper, improved leather, synthetic rubber, and synthetic textiles have made necessary the revision of practically all specifications for products made from these materials. New methods of test are likewise required. During the year members of the staff participated in the revision or amendment of approximately 200 of the 600 Federal specifications pertaining to organic and fibrous materials, and also took part in developing and improving many specifications and standards issued by national societies.
Safe Walkway Surfaces

An engineering study of the slipperiness of walkway surfaces is being conducted in collaboration with the National Safety Council and the National Institute of Health. A portable slipperiness tester of the pendulum-impact type was constructed on a design arrived at from a study of the literature on human locomotion and motion pictures of people walking. The design was based on the premise that slipping is most likely to occur when the rear edge of the heel first comes in contact with the walkway surface. The instrument was used for field tests on representative floors at five different institutions. The floor areas were maintained in different ways and were tested both wet and dry with rubber and with leather heels.
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Mass Spectrometer as a Tool for Research and Testing

The basic principles underlying mass spectrometric analysis of hydrocarbon and gas mixtures were described in a research paper (RP1664). Extensive use was made of the instrument for the quick and accurate determination of the composition of vent gases, feed stocks, butadiene, styrene, isoprene, and other volatile products involved in the production of synthetic rubbers. The analysis of a number of cross-check samples of butadiene gave results in close agreement with the standard freezing point method. A variety of synthetic rubbers and other polymers were subjected to thermal decomposition in vacuum and were found, by means of the mass spectrometer, to yield volatile products characteristic of each polymer.
Development of Light Sensitive Calibration Standards

In connection with the development of standards for calibrating light sources used in industrial accelerated fastness-to-light testing, a series of dyed papers was prepared in the paper mill. Considerable experimentation in papermaking and dyeing resulted in six papers having six different sensitive and reliable end points. A nonleaching paper possessing high wet strength was developed for use in lamps with water sprays. In  use, a selected paper is exposed to the light source under calibration and then matched with a standard prepared from the same paper by controlled exposure to a reference light, source Unaided visual matching yields about 5 percent precision, and instru- mental matching considerably better.
Resin Bonding in Papermaking

Substitution of insoluble bonds of synthetic resins for the water- soluble gel bonds that hold the fibres in place in conventional papers, point to important advancement in papermaking. In  semi-commercial- scale experiments, it was found possible to improve the characteristics of printing papers and at the same time utilize a much higher proportion of short-fibered pulps than heretofore deemed possible. The results promise greatly improved performance of printing papers with conservation of fibrous raw materials. Melamine resin improved the wearing quality of currency paper made in the Paper Section. The wearing quality of over 50 experimental, currency-type papers, reported in RP1701, show great potential benefits from the resin.
The Nature of A dhesion

The development of adhesives used for bonding metal, wood, rubber, glass plastics, etc., has been largely empirical. A better understanding of the fundamental nature of adhesion and the mechanism of adhesive action is needed as a basis for guiding the improvement of adhesives for practical use. An investigation of the character of bond forces between adhesives and adherends has been undertaken, including measurements of supersonic wave absorption and surface wetting energy at interfaces. As a part of this investigation a search was
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made for all information available on this subject from the literature and governmental and industrial sources. The results of this work have been published in a comprehensive report entitled “Survey of Adhesives and Adhesion.”

Fire-Resistant Coatings for A ircraft
Aircraft engine fires sometimes destroy doped fabrics on essential controls before the automatic fire-extinguishing equipment can function. At the request of the Civil Aeronautics Administration, fire- resistant resinous coatings were developed at the National Bureau of Standards for application to such controls. Tests of these experimental coatings were conducted at the full-scale wind-tunnel installation at the CAA station in Indianapolis. The results were very promising. Delay of fabric destruction in a gasoline fire in a 70- mile-per-hour wind stream was twice that for the best commercially available coating system.

METALLURGY
Test programs in 1946 included the examination of failures in welded ships, which demonstrated the desirability of including a criterion of notch sensitivity in specifications for naval and ordnance steel that is to be fabricated by welding. Specimens from 31 failures of busses, trucks, areoplanes, engines and marine equipment were examined for failure causes. A 10-year corrosion test of ferrous pipe materials exposed to Washington city water and an investigation of the repair of porous metal castings were completed.Research was completed on classified projects involving studies of the metallurgy of uranium and miscellaneous investigations for the Manhattan district and on studies of the hardenability and high temperature properties of steel. Current activities include research projects on X-ray studies of crystal structure and of fatigue in metals, basic principles of powder metallurgy, and on melting and casting- metals.

Corrosion of Metals
Studies and tests related to the corrosion of metals, particularly aircraft metals, continue to be an important item in the activities of the Division of Metallurgy. The program of exposure tests of aluminum and magnesium alloys for aircraft use, in a marine atmosphere and with intermittent exposure to the sea water, at Hampton Roads Naval A ir Station, has been approximately doubled at the request of the Bureau of Aeronautics, National Advisory Committee for Aeronautics, and the Army Air Forces. The specimens include a variety of alloys and protective coatings applied to or developed on the metal, with particular emphasis on magnesium and its alloys. Progress reports on results obtained at Hampton Roads and on companion specimens exposed in the relatively mild atmosphere of Washington, D. C., were submitted to the cooperating agencies. An investigation of stainless steel sheet under similar conditions of exposure showed that the tendency of stainless steel of the 18 Cr — 8Ni type to rust in a marine atmosphere is improved by small additions (0.5 percent) of titanium and is materially improved by additions of about 2,5
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percent of molybdenum. A 10-year test of the corrosion of ferrous pipe materials continuously exposed to moving Washington city water was completed and the results are being prepared for publication. In terest in the salt-spray corrosion test is increasing in its applications as well as in attempts to improve the operation and reliability of the test. Laboratory studies of the effect, on the rate of corrosion, of the rate of drying after intermittent wetting have been initiated to explain some of the irregularities encountered in weather exposure tests. Investigation of the intergranular embrittlement of stainless steels of the 18: 8 type at elevated temperatures has yielded valuable information of the stabilizing effect of certain carbide-forming elements, titanium and columbium.

War Projects
Research completed during the year includes investigations of (1) the metallurgy of uranium, (2) effect of boron on the hardenability and other properties of steels, (3) resistance to creep, at elevated temperatures, of alloys for airplane superchargers, and (4) investigation of factors affecting the fabrication by welding of marine structures and equipment. Work on the metallurgy of uranium had been in progress since 1941.Attempts are being made to obtain declassification of this material for publication in the Journal of Research. The study of the effect of boron on the hardenability of steel was requested by the Office of Scientific Research and Development because of the necessity for conserving strategically important alloying elements especially for the production of steel for military use. Reports have been prepared for publication in the Journal of Research.The study of the resistance of supercharger alloys to creep at elevated temperatures was utilized during the war in the design of airplane engine parts and will be of use in postwar aviation.The study of welding technique and applications was in progress for several years for the Bureau of Ships, Navy Department. Early efforts were devoted to the development of welding technique which subsequently made possible the quantity production of the Liberty ships. Recent activities have been chiefly the examination of specimens from welded ships, which had failed in service, to determine the causes of failure and its relation to the welding operations. I t  was established that factors of design, as well as welding, had an effect on the initial formation of a crack; the continuation of the crack after it started depended upon the notch sensitivity of the steel, a property not heretofore included in specifications for ship plate. Additional work has been started, to determine the mechanism of and factors affecting the propagation of cracks through apparently solid steel.Developments during the war period emphasized the need for knowledge of the properties of metals at both high and low temperatures. Knowledge of the properties of metals at high temperatures is needed to meet the desire of industry for increased operating temperatures in steam engines, in the chemical and petroleum industries, and in the extreme case of the gas turbine. Chief attention has been given to the effects of long-continued stresses in causing slow deformation (creep) of metals. Papers on the influence of strain rate,
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temperature, and stress system on the properties of monel metal and copper were prepared for publication in technical journals. Knowledge of the properties of metals at very low temperatures finds practical applications in the design and use of apparatus for aviation, in avoiding brittle failures of steel in welded ships and other applications, and in extreme cases such as the liquid oxygen engine. Three papers were prepared during the year, dealing with the effects of combined stresses and low temperatures on the properties of metals. Discussion of the properties of metals at normal, high, and low temperatures is included in the manuscript of the book Strength of Metals by D. J. McAdams, Jr., and R. W. Clyne, which has been submitted for publication.

Miscellaneous

The possibilities of microradiography as a supplemental metallo- grapliic tool is being investigated. Results to date indicate possibilities of value in studying certain constituents of metallic alloys. Studies of surface finish of metals, for the Bureau of Engraving and Printing, led to the issuance of United States Patent 2,402,926, Method of Quantitatively Evaluating Roughness of Metals, issued to H. K. Herschman and assigned to the Secretary of Commerce. The procedure developed for the study of polished metal surfaces has possibilities for the evaluation of pinhole corrosion. A research on the mechanism of the effect of boron on the properties of steel has been started to determine how and why a few thousandths of 1 percent of boron may have such a pronouncedly beneficial effect.Experimental work on the study of fatigue resulted in the development of a method of expressing fatigue damage by a single parameter, so that the damage caused by stressing at different ranges of stress could be directly added. Some of the results were reported in National Advisory Committee for Aeronautics Technical Note 992 and additional results have been incorporated in a paper for the Journal of Research. Tests have shown that chromium plating on X4130 steel heat treated to high tensile strengths reduced the elongation and energy absorbed in tension impact by approximately 6 percent. Baking at temperatures up to 300° C. did not overcome the detrimental effect of the chromium plating operation. Confirmation has been obtained of earlier indications that chromium plating on this steel may reduce the endurance limit by more than 50 percent and that- baking at low temperatures does not improve the endurance limit of the chromium-plated specimens.Resumption of work on the preparation of iron of the utmost possible purity, on the basic principles of powder metallurgy, and on the effects of oxygen, nitrogen, and hydrogen in metals has been made possible by the completion of war projects. A furnace designed and successfully used for melting and casting uranium metal in a high vacuum is being used to determine the merits and limitations of vacuum melting of common metals. Results of an investigation of the fineness test of molding sand were published (RP1720). A report of results on the repair of porous metal castings through the use of resinous sealants is awaiting publication in the Journal of Research.
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CLAY AND SILICATE PRODUCTS '

The end of the war brought to a close some of the short-term investigations for the war agencies. Leak-proofing methods for concrete gasoline tanks, high temperature corrosion-resistant coatings for airplane exhaust systems, and methods for reducing the amounts of steel required for reinforced concrete were successfully tested or developed. Special porcelains were tested at high temperatures for use in jet air engines. Ceramic dielectrics for radio and radar were developed. Large quantities of optical glass were produced for the Army and Navy.Testing'by the Bureau and its field laboratories included the examination of 5,300,000 barrels of portland cement for the various Government agencies. In addition, almost 19,000 tests were made on miscellaneous materials, such as concrete and concrete aggregates, soils, paints, textiles, water, soaps, oils, and metals.Reduction of war projects permitted the renewal of some peacetime investigations. The development of specifications and methods of testing for container and automobile glass, refractory products, cements and hydrated lime received special attention. Work was begun in the important field of testing refractories for gas permeabilities at high temperatures. Investigations in the field of structural materials for housing are increasing.Considerable basic research and development for military purposes was performed. Among others, projects relating to a new method for obtaining aluminum from clay and low-grade bauxite and a new machine for splitting mica were successfully concluded. Certain war projects, such as the study of the substitution of improved dry-cell ores, developments of special porcelains and of high temperature ceramic coatings, were either continued for military agencies or were sustained for their industrial potentialities. Basic projects, initiated or resumed after war interruption, included the development of a high temperature N-ray camera for investigations of cements and ceramics, the study of these materials with the electron microscope, a comprehensive review and study of the microscopy of cements and ceramics, and investigation of the properties of prestressed concrete. Cooperation with industry through the research associate plan was continued and enlarged.
Glass

The production of optical glass for the Army and Navy was sharply curtailed at the end of the war. During the year 56,000 pounds of optical glass elements were delivered, but over half of this glass was delivered during the months of July and August. However. Government agencies were furnished glass products that were not readily available from commercial sources including large elements of optical glass of the highest quality for use in interferometer plates and windows in wind tunnels.Work in the development of codes and specifications for safety glass has been resumed after being dormant during the war years.
722079—16---- 15



198 REPORT OF THE SECRETARY OF COMMERCE
New developments in the field of safety glass as well as numerous changes in the design of motor vehicles has made necessary a general revision of the safety code which has been widely accepted as a basis of motor vehicle laws.

P orcelains and Refractories
A fundamental study of BaO-SrO-Ti02 porcelains, for use as high-K high-frequency dielectrics, was completed and the work is being continued in the field of CaO-MgO-BaO-Ti02 porcelains. In vestigations of rare and unusual oxides in combinations to form porcelains of unusual properties are being continued; the work completed during the war years has been summarized in RP1703. Exhaustive tests are under way to determine strength and creep characteristics of special porcelains at elevated temperatures and preliminary data are given in National Advisory Committee for Aeronautics Report ARR 6D24.

Enameled Metals
The study of ceramic coatings for aircraft exhaust stacks was concluded and a final report prepared. Assistance was given to various industries in applying wartime developments in this field to normal uses. The development of coatings for large marine mufflers in cooperation with the Navy Bureau of Ships is nearing completion.The work on protective coatings for alloys used at high temperatures in turbines for jet-propulsion has sufficient application to civilian as well as military development of aircraft power plants so that it has been continued. A progress report is being published by the National Advisory Committee for Aeronautics.The resumption of peacetime activities is typified by the development work on standard tests for enameled products, a research asso- ciateship of the Porcelain Enamel Institute having been reestablished at the Bureau for this purpose during the year.

Constitution and Microstructure
The electron microscope and the X-ray diffraction equipment were used in studies of the raw materials and reaction products of dry cells, the hydration of cement, the fineness of clays and limes, and the composition of various other ceramic materials. A vacuum apparatus was acquired for the deposition of evaporated metal films as an aid in the preparation of specimens to be studied with the electron microscope. Petrographic and binocular microscopes were used in the study of the alkali aggregate reaction in concrete, in the identification of stones in optical glass, the attack of optical glass on refractory clay pots, and in phase studies in the system Ba0-B20 3. The latter work is part of a project to investigate possible optical glass compositions.An X-ray furnace has been designed and built to facilitate the identification of inorganic compounds and to investigate their behavior at high temperatures. I t  is used in the identification of materials by X-ray diffraction at temperatures above 800° C. (1,470° F .) . In  combination with an X-ray diffraction apparatus using a Geiger-Muller
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counter in place of a camera, changes in the state of a material can he followed continuously as the temperature is raised or lowered and a complete powder pattern can be obtained at any temperature up to 1,500° C. (2,400° F.) in the relatively rapid time of 45 minutes. The apparatus has already been proved capable of identifying physical and chemical reactions in nonmetallic mineral products which will be of importance in studying the behavior of structural materials, new types of refractory materials, and ceramic insulators and dielectrics.A wartime study of the attack of optical glasses on refractory clay pots was completed and published as Research Paper 1689. Reactions always occur along the pot-glass interface during the melting of the glasses at about 1,400° C. These reactions sometimes become of sufficient magnitude to affect the quality of the glass and to damage the pot seriously. Studies were made of samples of pot bottom before and after the production of glass to determine the manner and extent of attack on the refractory by optical glasses of different compositions and to identify the accompanying reaction products.

Cement, Concrete and Lime

A paper (RP1699) prepared by the Portland Cement Association Fellowship was published on Phase Equilibrium Relations in a Portion of the System Na20-Ca0-A l20 3-S i02. This work is a step in the solution of the problem of the state of combination of soda in portland cement clinker. Present information indicates that soda may be present in clinker in several possible forms: (1) in glass, (2) as Na20.8Ca0.3Al20 3 or a solid solution of that compound and 3Ca0AJL03, (3) in solid solution in 2Ca0.Si02, and (4) as inclusions of a soda-bearing phase in /3-2Ca0.Si02 produced by ex-solution on invesion from a-2Ca0.Si02. In  addition, methods were developed for the rapid spectrographic determination of most of the elements in Portland cement.Because of the great difference in the fineness values as determined by different types of fineness measuring devices and because of the need for correlation of these values, a fineness laboratory is now being equipped with the accepted types of apparatus for determining fineness by adsorption, permeability, elutriation, sedimentation and microscopic measurements.Studies are in progress of the volume changes during the freezing and thawing of concrete in the temperature range of —20° F. to +40° F. In  slow freezing, the water in the concrete apparently supercooled, as the volume of the concrete contracted as it cooled until a temperature of well below freezing was reached, at which the concrete suddenly expanded. Upon further cooling, this was followed by a continued contraction, at a faster rate than the first contraction.Long-time tests have been continued in the study of alkali-aggregate reaction. Periodic measurements have been made of length changes of mortar bars composed of high and low alkali cement s and aggregates of various mineral compositions. The data are being analyzed for relations between alkali content of cements and type, quantity and graduation of the aggregates.
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The testing of concretes containing lightweight aggregates to obtain engineering design data was resinned on a limited scale following the end of the war. Strengths, specific weight, capillarity and permeability properties, shrinkage, thermal expansivity and heat conductivity are being determined for concretes of three widely different cement contents with each of three types of lightweight aggregates to provide (he information needed for estimating the usefulness of these materials in building construction.As a part of the necessary studies incident to the preparation of specifications for the improved finishing and mason’s limes now being made in limited but increasing quantities, investigations of new methods of testing for soundness and for workability were undertaken in cooperation with the National Lime Association. Eighty different samples of hydrated lime, representing a fair cross section of the different types of lime produced, were first mixed with one brand of Portland cement, cast into bars and the expansions of the bars determined. Very good checks were obtained by three different operators using two different autoclaves. Sixteen additional brands of cement also were used with a limited number of the hydrated limes. The results of the investigation, now being prepared for publication, show that the method is suitable as a performance test for the soundness of hydrated limes. Sixty-five hydrated limes, representing commercial products from various parts of the United States, were selected for the investigation of the workability of masonry mortars. A water - retentivity test on a mixture of lime and standard sand (1:3  by volume) seemed to be more suitable than any of the others investigated.

Cement Reference Laboratory
The cooperative project of the Government and the American Society for Testing Materials inspected 49 cement testing laboratories in various parts of the country. Forty-six compression testing machines were verified, using proving rings that had been calibrated at this Bureau. The laboratory continued its work in matters relating to standardization and improvement of cement testing methods and equipment.

Masonry and Reinforced Concrete
Observations were continued on the long-time exposure test of wall- ettes built with various types of bricks and mortar. This test started in 1936 and the results to date have been very useful both to manufacturer's and designers. Preparation of papers presenting the results of studies on properties of brick and brick-mortar assemblages has been resumed. A paper, Permeability of Brick-Mortar Assemblages, was written and is being published in the Proceedings of the American Society for Testing Materials. The effect of initial rate of absorption of brick on the completeness of bond between brick and mortar is shown by use of a new method of test described in this paper.The Structural Clay Products Institute reestablished their Research Associateship in February 1946, and began a survey of the physical properties of brick and tile to supplement and bring up to date the previous work completed in 1930.
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A study of weathered marble from two old structures indicated that one of the most destructive agents for this type of stone is change of temperature. The simultaneous expansion of each crystal along one axis and contraction along another causes a slight rearrangement of the crystals or grains for each temperature cycle. This elfect is accompanied by a permanent increase in volume. Volume changes determined for a few of the widely used marbles, caused by 10 heating cycles (25° C. to 105° C.), showed permanent increases varying from 0.025 to 0.210 percent ( 0.4 to 3.4 cu. in. per cu. ft.). This probably accounts for the cracking of marble in confined spaces, such as floors, and studies are in progress to determine if the rate of swelling is a measure of durability.• Laboratory studies of the injurious effects of three common detergents on terrazzo indicated that washing soda is very destructive, tr isodium phosphate is much less destructive, and a synthetic sulphonate is comparatively safe.Thermal and moisture expansion measurements of the domestic granites were completed and a report is being prepared for publication.The American Iron and Steel Institute continued its work at the Bureau with three Kesearch Associates. The relative bonding effectiveness of 17 types of reinforcing bars had been previously investigated. Five out of these 17 bars showed sufficient promise to warrant further study which is being made by testing specimens of beams.The constantly increasing wheel loads on airport runways prompted the Bureau of Yards and Docks to initiate a study of the strength and rigidity of steel dowels' acting as load transferring devices across expansion joints. A series of tests was made to determine the characteristics of dowels of various sizes in plain concrete slabs of various dimensions, and several types of reinforcement designed to increase the strength of the dowels were investigated. Several types of reinforcement were devised which increased the strength of the dowels from about 50 to 200 percent as compared with the strength of similar dowels in plain concrete slabs.

ORDNANCE DEVELOPMENT
The ordnance development division serves as a research and development agency for the armed services in electronic ordnance and is the central unit within the Bureau in the field of applied electronics. The electronic ordnance program during 1946 dealt with VT (proximity) fuzes, basic elements for electronic computing machines, electronic and servomechanism controls for the guided missile Kingfisher, an aircraft bomb director, and electronic instrumentation for measuring the interior ballistics of high-velocity guns.The Bureau program in electronics dealt with basic research and development and information service in electron tubes and electronic instrumentation and controls. Plans were initiated for a broader program in this field to cover basic and applied research, standardization and information in electronics.To house the electronic ordnance activities, a new ordnance laboratory was completed on the Bureau grounds under Army Ordnance
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auspices. A new laboratory was equipped by the Bureau to provide for search and development work in electron tubes.

Electronic Ordnance
VT  (proximity) fuzes.—The division serves as the sole research and development agency for the Army Ordnance Department in this program. During the war, it performed the same functions, as the central laboratory for division 4, National Defense Research Committee, and was responsible for the invention of the basic radio fuze and for the development and engineering of such fuzes for bombs, rocket and mortar shells. These saw extensive war service. Shortly before YJ-day, the Chief of Ordnance requested the Bureau to continue in_ this capacity in support of the Army Ordnance Department’s desire to exploit fully the utilization of electronic ordnance in warfare. The division has responsibility for broad-gage attention to methods, techniques and components, and for proper balance of research, development, and engineering, so as to insure availability of fuze designs for current and future Army and Navy smooth-bore projectiles (e. g., guided missiles, rockets, bombs, mortar shells, etc.). I t  contracts for and utilizes the services of industrial and university laboratories where needed in the program.During 1946 advances were achieved in methods, components, and basic design factors for proximity fuzes and several advanced designs were released. Security considerations do not permit a more detailed statement on this work.Basic elements for electronic computing machines.—The agreement with Army Ordnance covers the general field of electronic ordnance. A program of development and engineering of basic elements for electronic computing machines was added during the latter part of the fiscal year. During the war, the Ordnance Department had sponsored pioneering work in electronic computing machines in order to expedite by a very large factor the computations essential in ammunition design, in ballistic studies, and in fire control. The machines developed during the war achieved these goals in considerable degree, but improvements by several orders are still needed. The division is cooperating with several other Ordnance Department contractors in a program to achieve this improvement. The division’s work deals with the basic components for improved machines, including memory organs and associated transference means, input and output equipments, converter means for transducing data onto the input medium or converting data from the output medium into usable forms, and associated specialized electron tubes for use in the computing functions (viz, gating, switching, delaying signals, interval timing, pulse shaping, etc.).Guided missile Kingfisher.—In cooperation with the mechanics and sound division, Ordnance Development is engaged in the development of the guided missile Kingfisher for the Navy Bureau of Ordnance. During the war, the Bureau developed the guided missile Bat which was the only fully automatic guided missile used successfully in combat. I t  comprised a glider, released from aircraft, with a self-contained radar target-seeking intelligence head and associated servomechanisms, so that the missile automatically sought and followed
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the target to the point of collision. The Kingfisher has improved military characteristics which cannot be detailed because of security considerations. The division achieved advances in the design of the intelligence head and of certain of the servomechanism controls.Aircraft bomb director.—During the war, the division originated and developed an electronic bomb director for use in the release of bombs and rockets from aircraft. This development was continued during the early part of the current fiscal year and then transferred to the Naval Ordance Test Station, Inyokern, Calif. The director gave marked increase in firing accuracy and was used to limited extent but with excellent success during the war.Interior ballistics studies.—Suitable electronic instrumentation was developed for the study of interior ballistics of cannon, including stresses in barrel and mount, gas pressures and temperatures, displacement projectile velocity, acceleration of projectile and gun, and barrel temperatures during firing. The instrumentation was applied to several cannon and comprehensive data were taken and analyzed.

A pplied Electronics
Electron tube laboratory.—An electron tube laboratory was established during the year as a part of a newly formed electronics section in the division and a program of basic and applied research was undertaken on electron tubes. Work initiated included: the study of thermionic and secondary emission; the study of the electromechanical performance of electron tubes particularly with respect to the effects on electronic performance of variations of mechanical structure under external or internal forces; and the development, improvement and intercomparison of test methods and equipment for evaluating standards of performance and of quality of electron tubes.Electronic instrumentation and controls.—A service was initiated to other Bureau divisions on the application of electronic instrumentation and controls to the measurement problems of these divisions. Some 40 problems were undertaken in this field and some 17 were completed. Typical projects undertaken included the development of means for measuring the thickness of ceramic films (0.0005" to 0.025") on curved and flat surfaces of nonmagnetic materials and the development of instrumentation for detecting the unbalance voltage in a resistance thermometry bridge of the order of 5 X10-10 volt corresponding to a temperature shift of 10-5 ° C. in the thermometer.The need for a high-sensitivity stable electronic voltmeter for the detection of cl. c. voltages was apparent in a number of the problems undertaken. The development of such a device was undertaken. This work resolved into three phases and some progress was made in each: (1) the study of means for increasing the input stability of d. c. amplifiers below the present practical limits of approximately IT 4 volt; (2) the study of proportional modulators, i. e., systems for providing an output of externally developed a. c. in direct proportion to an input d. c. voltage; (3) the study of high-gain, high- selectivity, a. c. amplifiers for operation down to the thermal noise level of input circuits.
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Miscellaneous 'projects.—The Coast and Geodetic Survey and the Navy Bureau of Ships were assisted in several instrumentation problems. Informal assistance was given in the emergency preparatory period for the Bikini tests to the David Taylor Model Basin and for the V-2 tests at White Sands, N. Mex., to the Naval Research Laboratories. Members of the division served on the following committees of the combined chiefs of staff: Vacuum Tube Development Committee, VT Fuze Panel, Warhead and Fuze Panel of the Guided Missiles Committee. The division prepared the Summary Technical Report of the wartime work of division 4, N. D. R. C.

RADIO PROPAGATION

On May 1, 1946, the Central Radio Propagation Laboratory was created as division X IV  of the Bureau. Included in this division was the radio propagation work that had been done until then by the Interservice Radio Propagation Laboratory, the standards and measurements work on all frequencies that had been done previously by the radio section of the electricity division, and some still confidential projects. The division is to include nine sections: (1) basic ionospheric research, (2) basic microwave research, (3) regular propagation service, (4) frequency utilization research, (5) experimental ionospheric research, (6) experimental microwave research, (7) regular propagation measurements, (8) ionospheric measurement standards, and (9) microwave measurement standards. Sections 1, 3, 5, 7, 8, and 9 had become active by the end of the fiscal year.
Regular Propagation Services

During the war, the ionosphere group of the Bureau’s radio section became the centralizing group in the United States for ionospheric data taken all over the world. This group, operating as the IRPL (Interservice Radio Propagation Laboratory), under the Wave Propagation Committee of the Joint Communications Board of the Joint Chiefs of Staff, prepared and issued monthly world-wide charts of predicted ionospheric data from which usable sky-wave frequencies could be calculated over any transmission path at any hour of the day for the month of prediction. As of June 30, 1946, ionospheric data were being received from 55 ionospheric stations situated in all parts of the world, analyzed, correlated and disseminated to the Armed Services, commercial users, scientists and laboratories. Graphs and tabulations of vertical-incidence ionospheric characteristics at these various stations were issued in a monthly report.Techniques were developed for solving high-frequency radio propagation problems. Members of the armed services were instructed in these methods, and technical assistance was given in the solution of special problems.With the establishment of the Central Radio Propagation Laboratory at the National Bureau of Standards these activities were continued by the regular propagation services section. Beginning July 1, 1946, the former IRPL-D  series, Basic Radio Propagation Predictions, will be available on a purchase basis from the Superintendent of Documents.
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Basic Ionospheric Research

The methods of predicting radio transmission conditions were improved through special experiments in the Bureau laboratories and through the study of world-wide observations by a network of special ionosphere stations, analysis of radio traffic data obtained from communications systems and volunteer observers, and analysis of radio disturbance to improve the disturbance forecasting services. The results of this research were published in the 12 monthly reports of the F  series, 19 special reports R series, and 12 papers presented at various professional society meetings or published in various journals.Principal results of interest were: (1) the development and use of monograms for the analysis, correlation, and prediction of ionosphere characteristics with regard to variations with time of day, month, season, and sunspot cycle, (2) critical analysis of the sunspot cycle for prediction purposes, (3) the development of radio propagation quality figures as a measure of radio propagation disturbances, (4) statistical studies of the day-by-day variation of field intensities, (5) the initiation of a half hourly broadcast of radio disturbance warnings by Station WWV, (6) discovery of correlation between radio disturbance and the general level of geomagnetic field intensity, and (7) the beginning of analysis of atmospheric radio noise and thunderstorm distributions.
Experimental Ionospheric Research

Ionospheric sounding equipment.—A preproduction model of a new type of ionospheric recorder was nearly ready at the close of fiscal year 1946. This equipment is capable of sweeping over a band of frequencies from 1 to 25 megacycles in shorter time intervals than possible with earlier types. This rapid sweep facilitates the study of short-time variation of ionospheric conditions. I t  is possible with this type of equipment to view heights and frequency characteristics of ionospheric conditions over the whole frequency range of the equipment on an oscilloscope. I t  is anticipated that this type of ionospheric recorder will be used at various ionospheric stations throughout the world. I t  was necessary to design a special wide-band antenna system having uniform impedance characteristics for use with this equipment.Work was begun on special types of ionosphere sounding equipment for studying ionospheric absorption and scatter phenomena.Radio noise.—A project was initiated for the study of the magnitude, frequency distribution, and time variations of radio noise originating in interstellar space. In  cooperation with the National Physical Laboratory in England, a project was initiated looking toward the development of more sensitive equipment for measuring atmospheric noise at the noise-measuring stations which have been established at strategic locations all over the world.Radio navigation.—A project for studying direction-finder errors was completed. In  this study, direction-finder errors were correlated with ionospheric conditions. I t  was shown that increased direction-finder accuracy could be obtained under certain conditions by considering ionospheric and bearing swing effects.
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R egular Propagation Measurements

Ionosphere and field intensity recording and operation of ionosphere warning service were continued throughout the year at Sterling Radio Propagation Laboratory. A staff of 21 persons was recruited and trained preparatory to taking over from the Army Signal Corps and Carnegie Institution of Washington ionosphere stations in operation at Adak, Guam, Leyte, Maui, Christmas Island (since moved to Palmyra), and Trinidad, British West Indies. On June 30, 1946, station chiefs were en route to their stations.At the request of the Wave Propagation Committee and of the United States Navy, the CRPL Model A was sent to White Sands, N. Mex., on May 1, for providing ionospheric measurements needed by them during the V-2 rocket-firing tests. I t  was installed in a truck in mobile form for this purpose.
Associated radio propagation laboratories at Stanford, Louisiana State University, University of Puerto Rico, Harvard University, and Massachusetts Institute of Technology performed a series of ionosphere vertical-incidence measurements and direction-finding measurements, and field intensity measurements.A contract was negotiated with University of Alaska at College, Alaska, to undertake contract operations for the fiscal year of 1947 of the station previously operated by Carnegie Institution of Washington personnel.A low-level meteorological observation apparatus, using a new type of electric altimeter giving measurable indications of height changes of the order of 10 feet, was designed and several models tested. The apparatus is lifted by a balloon and/or kite combination, and signals transmitted through a three-conductor cable to the ground recordino- instruments.. Apparatus can be utilized at altitudes up to 3,000 feet. &Improvement of wire-wound hygrometers was continued. A new system of measuring relative humidity was developed, based on observations of heat frequency changes between two quartz plate oscillators.

Ionospheric Measurement Standards
Regular measurements, standards, and testing work was continued along lines as in past years. The principal work was on development of primary reference standards and methods of accurately measuring power, voltage, and impedance at frequencies up to 300 mc/s. Pre^ cision results were obtained for limited ranges of the foregoing and other quantities.
Improved standards of frequency and time were realized. The radio broadcasting of standard time, each 5 minutes, was commenced on October 3.

Microwave Measurement Standards
Most classified military projects were completed or terminated during the year. However, some work continued on new radar countermeasures and upper-air wind velocity measurement projects for the Navy. A new balloon-borne pulse repeater for wind velocity measurements was completed and placed in production by the Navy principally for use on weather ships.
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The principal work consisted of the establishment of standards and methods of measurement for frequency ranges up to 24,000 megacycles per second. The microwave frequency standard and frequency measuring equipment was used to calibrate many frequency meters for the Army and Navy and industrial laboratories. Research on extending the range of the equipment continued. The development of power, impedance, and attenuation standards proceeded to the point where plans could be made for establishment of a calibration service for wattmeters and signal generators in the microwave radar bands. Field-intensity standards and calibration services were extended to 19 megacycles, and many commercial sets, to be used for radio broadcast station surveys in accordance with FCC regulations, were certified. Field-intensity standards in the frequency modulation and television bands were carried to the point where field tests could be undertaken. SIMPLIFIED PRACTICE
Ten new titles were added to the list of effective Simplified Practice Recommendations: Asphalt Roll Roofing and Asphalt- and Tar- Saturated-Felt Products (R213-45), Metal Cutting Band Saws (R214-45), Luggage (R215-46), Hot-Rolled Carbon Steel Structural Shapes (R216-46), Copper Water Tube and Copper and Brass Pipe (R217—46), Paper Tubes for Packaging Milk Bottle Caps (R218-46), Automatic Regulating Valves (R219A16), Open End and Box Wrenches (R220-46), Rivets (R221-46), Hot-Rolled Carbon Steel Bars and Bar-Sized Shapes (R.222-46). The sales of R216-46 exceeded 27,000 copies, while over 32,000 copies of R222M:6 -were purchased by industry.Eight previously established recommendations—on metal lath, files and rasps, commercial forms, clay tiles for floors and walls, box- board thicknesses, bolts and nuts, brass or bronze valves, and copper water tubes—and six relatively recent ones—on lumber, loaded paper shot shells, steel lockers, packaging of carriage, machine, and lag bolts, clay sewer pipes, and hot-rolled carbon steel structural shapes— were reprinted to meet a continuing industrial demand.The sustained desire of industry to eliminate avoidable waste through simplification of variety, both in the articles they manufacture as well as those they purchase themselves, is well illustrated by the fact that projects at the end of the year were well underway on 12 new simplification projects: asphalt tile, bourdon tubing, butter boxes, carbon steel plates, clinical utensils, galvanized ware, medical and surgical hypodermic needles, pallets for material handling, paper counting, plumbing fixtures, staples and nails, and surgical sutures. In  addition, 40 existing recommendations are being reviewed and revised. TRADE STANDARDS
Fifteen commercial standards were issued during the year, 6 of which were in printed form, and 9 were in process of printing at the close of the year. Announcements of the establishment of 13 commercial standards were issued, all of which were made available in mimeographed form pending release of printed editions.
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The following printed standards were issued : Old Growth Douglas F ir Standard Stock Doors (3d edition), CS73-45 ; Tank Mounted Air Compressors, CS126-45 ; Self-Contained, Mechanically Refrigerated Drinking-Water Coolers, CS127-45 ; Men’s Sport-Shirt Sizes—Woven Fabrics (Other Than Those Marked with Regular Neckband Sizes), CS128-45 ; Cotton-Fabric Tents, Tarpaulins, and Covers (2d edition), CS28-46; Color Materials for A rt Education in Schools, CS130-46. The nine standards in press are: Pipe Nipples, Brass, Copper, Steel, and Wrought Iron (2d edition), CS5-46 ; Men’s Pajama Sizes (Woven Fabrics) (3d edition), CS15-46 ; Warm-Air Furnaces Equipped With Vaporizing Pot-Type Oil Burners (2d edition), CS104—16; Materials for Safety Wearing Apparel, CS129-46; Industrial Mineral-Wool Products, All Types—Testing and Reporting, CS131-46; Hardware Cloth, CS132-46; Woven Wire Netting, CS133-46; Cast-Aluminum Cooking Utensils (Metal Composition), CS13TA6; Men’s Shirt Sizes (Exclusive of Work Shirts), CS135-46.

Industrial Mineral-Wool P roducts, All Types—Testing and Report
ing, Commercial Standard CS131-46

This commercial standard, which became effective March 15, 1946, was proposed by the Industrial Mineral-Wool Institute to eliminate confusion resulting from a diversity of test procedures. I t  provides an impartial source of information for the use of technical organizations and governmental or commercial testing laboratories concerned with the testing and preparation of specifications for industrial mineral-wool products.The standard describes methods of testing and reporting the physical and chemical properties of mineral-wool products made from rock, slag, or glass, and describes equipment required to obtain reproducible results. Methods of test are included for adhesive strength ; comprehensive strength; corrosion resistance; coverage; density; fire resistance; moisture adsorption; odor emission; “shot” content; temperature resistance, and thermal conductivity. Combinations of test methods may be used to measure qualities familiar to the producer, distributor, and user that are not specifically designated by name.
Warm-Air Furnaces Equipped W ith Vaporizing P ot-Type Oil Burners 

(Second Edition) , Commercial Standard CS104t-46
This commercial standard is a revision of a commercial standard established during the war at the request of leading manufacturers to meet emergency conditions. The current edition is a result of suggestions for revision that were received from various interested sources and submitted to the standing committee for adjustment.The standard records the performance requirements and methods of test for oil-burning furnaces with either gravity or forced-air circulation. The standard includes requirements on construction and design, definitions, publication of furnace ratings, and labeling for information of the purchaser.
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Cast-Aluminum Cooking Utensils (Metal Composition) ,  Commercial

Standard CS134r-46

This commercial standard, which became effective for new production from July 20, 1946, prescribes the chemical composition the industry considers most suitable for cast aluminum cooking utensils, with the maximum allowable impurities, and specifies standard methods of test to demonstrate compliance with the standard. It prescribes a symbol that all manufacturers producing cooking utensils complying with the standard may stamp into the utensil, on the bottom outside where practicable, for the information of the purchaser as evidence of such conformity.The establishment of this commercial standard was requested by the Cast Division of the Aluminum Wares Association. That association has designed and copyrighted a label for its members’ use, the label including a guarantee statement of conformity with the standard.
Federal Specifications

Four members of the division staff hold membership in eight technical committees of the Federal Specifications Board. These committees are: (1) Builders’ and miscellaneous hardware (chairman), (2) hand tools (member), (3) lumber (member), (4) office furniture (chairman), (5) pipe fittings, valves, etc. (chairman), (6) plumbing fixtures (chairman), (7) textiles (secretary), and (8) wearing apparel (chairman).The six committees which include members of Division X I staff as chairman or secretary have a total of Federal specifications in effect. During the fiscal year these committees held 9 meetings, completed 9 new specifications or revisions and prepared 14 amendments, all which were printed and promulgated. At the close of the year, 17 new specifications, 40 revisions, and 3 amendments were under consideration .by these six committees. The Division’s representative on the Hand Tools Committee as member, is also Secretary of the American Gage Design Committee and assists in correlating industry practices in gaging and requirements of the Federal Government, as set forth in the commercial standard for gage blanks and the Federal specification for these products.
Federal Splcification For Sulfur Compounds, SS-C-608

Begun as an emergency specification shortly before the end of the war to effect a saving in lead, the supply of which had become unexpectedly critical, a Federal specification for sulfur jointing compounds for bell-and-spigot cast iron pipe was completed during the year, and made available for use by Government agencies engaged in laying water pipe and sewer lines for various Government construction projects. Large quantities of lead are required for joints in the bell- and-spigot pipe widely used in water and sewer lines. Upward of 4 tons of lead may be required for 1 mile of 12-inch pipe. Government agencies long have hesitated to make extensive use of satisfactory alternate materials, namely, sulfur compounds, for bell-and-spigot



joints, because of uncertainty in obtaining satisfactory compounds. Information on the compositions of these compounds is not available, but with the assistance of the laboratories at this Bureau, sufficient information was obtained and a Federal specification was drafted.
CODES AND SPECIFICATIONS

Safety has again been a major part of the work of the Division of Codes and Specifications. The construction oP buildings in which people^live, work, and play; the hazards to which workmen are exposed in their everyday occupations; and the conditions which bring about a large number of accidents in homes, have all been studied and suggestions for reducing accidents of all kinds have been developed. Continued attention has been given to providing information on means of obtaining commodities of known quality.Of particular interest in the safety field was the preparation of a section of the National Electrical Code dealing with the protection of electrical equipment in X-ray laboratories. Further work was done on inspection methods of elevators. The problems of home accidents also received special attention since statistics show that these account for a surprisingly large number of deaths as well as many disabling injuries. The Bureau Circular, Safety for the Household, was reviewed and completely rewritten, new sections being added on insecticides and other matters which have proved to be of serious concern.A large amount of work has been done through membership on cooperative committees which have sponsored research and have worked on the development of improved specifications for protective devices. These include plastic goggles, safety belts, and protective hats. Other work of the same general character has been performed with respect to safety codes for bakeries, laundries, and woodworking plants.Consulting work on safety problems has been done for other governmental agencies. Typical of such activities Avere estimates for modernization of the elevator in the Washington Monument, and an investigation of the damage to the Empire State Building from an airplane crash, at the request of the Public Buildings Administration.Work on building codes included administrative supervision of committee work which resulted in the adoption of three new standards in this field and progress in the development of others. At the request of the National Housing Agency, a revision of building code requirements for neAV dwelling construction was undertaken as part of the program to provide returning servicemen with suitable homes. Technical assistance was extended the neAvly created Construction Division of the Department of Commerce in setting up its program of promoting improved building code requirements. State and municipal authorities seeking advice on technical problems of code revision Avere provided with latest information on the subject.As in previous years, the experience of the Division in matters of building design was utilized extensively in connection with improvement and modernization of many Bureau structures. The general program of research on building materials and structures sponsored by the National Housing Agency was also under the supervision of the
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Division which coordinated the various activities, prepared program reports, and edited the publications giving the results of the work.In  the field of specifications, a complete revision of the list of manufacturers and primary suppliers of paints, varnishes, and similar products who expressed a willingness to certify, on request, that the products supplied conform to given Federal specifications was prepared. The National Directory of Commodity Specifications, issued in the previous year, met with such a demand that a second printing has proved necessary. Arrangements were made to prepare annual supplements to this volume so that the information contained in it could be kept up to date.

Statement of funds available in fiscal year 1946
[Showing expenditures, unliquidated obligations, and unobligated balances as of June 30, 1946, together with comparative figures for the fiscal year 1944 and 1945]

Funds

Balances of prior year appropriations available in fiscal year

Funds available in fiscal year 1946 1
Expenditures

Unliquidated obligations
Unobligatedbalances

1946
BUREAU FUNDS

Operation and administration_______Testing, inspection and information__Research and development__________Standards for commerce________ ___Construction of wind tunnel................Station for' broadcasting standard frequencies________________________Materials testing laboratory and equipment.................... ..................... .........Electrical building and equipment____

$39,414.43
1,263.40
7,758.80 3,165.16

$542, 253. 78 1,460, 785. 20 1,520,943.15 228,012.63
$508,167.42 1, 287, 469. 76 1, 331,076.95 214,865.17 38,652.28

3 1 0 . 64

$15, 489. 61 123, 732. 59 132,467.10 2,102.13 530.00
185.15

3,130.00

$18, 596. 75 49, 582. 85 57, 399.10 11,045, 33 2 232.15
2 1,078.25
2 7,448.16 2 35.16

FUNDS TRANSFERRED FROM OTHER DE
PARTMENTS

17, 000. 00 250,000.00 475, 220.00
108, 960. 70 - 5.000. 00 127,143.29

2. 000.  00
11,300.00

9,157. 29 25,826.10 282, 755.87
97,099. 94 1,861.05 103,886.32
1,648. 20
9,083.84

Maintenance Bureau of Ships______Ordnance and Ordnance stores, Navy. Aviation, Navy Expediting production of equipment and supplies for national defense General expenses, Coast Guard Advisory Committee for Aeronautics Distinctive paper for United States securitiesSalaries and expenses Bureau of Engraving and Printing Emergency fund for the President, national defense____________________Ordnance service and supplies, Army...Air Corps, Army__________________Medical and hospital department, Army..Quartermaster service, Army________Engineer service, Army_____ _______

42,195.96 28, 750. 72757, 891.46 950,000. 00 1,170, 324. 2215,036. 91 2,000. 00 14, 506. 811,818.04 1 , 601. 1050,658.88 174,300. 00 158, 139. 214, 508.17 325,000.00 144, 987. 78

7, 8 2 3 . 11
184, 995. 67
1 7 7 , 2 8 4 . 36

6, 8 9 1 . 55
2, 55S. 8 3

16, 229. 50
2 6 9 . 90

2 , 179. 72

7, 553. 74
4 6 7 , 7 7 1 . 46

2 , 234. 50
101. 00

2 3 , 7 2 7 . 80
140, 692. 20

19.60 39,178.23 15,179.77
4,969.27 580.12 7,027.47

81.90
36.44

5,891.50 69, 795. 78 295. 60 115. 94 43,091.87 43,828.19
FUNDS TRANSFERRED FROM OTHER DE

PARTMENTS UNDER THE PROVISION OF 
THE LEGISLATIVE ACT APPROVED JUNE 30,1932 (SEC. 601 ECONOMY ACT)

Working funds_______________Working funds (trust fund)____
Grand total fiscal year 1946.
Grand total fiscal year 1945.
Grand total fiscal year 1944.

1,623,364.41 100,319.68 6,178,430.26 2,411, 216,131. 23 198, 623.087. 16
50

2, 756, 356.00 12,485,519. 54 8,039,881.33
12,806,748. 20 10,587,802.31 
13,662, 353.30 13,442,643.48

857,161.83 32,070. 39
2, 207,182.14
1,382,711. 56

47,702. 29

4,533,009. 62 86,293.02
34,994,812.07

3 836,234.33
172,007. 53

1 Represents appropriated funds plus reimbursements for services rendered other agencies.2 Available until expended.3 From 1945 and 1946 balances there remains available in 1947 the sum of $4,428,731.
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Weather Bureau
Without increase in total employee-time available for serving public demands, the Weather Bureau during fiscal year 1946 handled a 28 percent increase in direct requests from the public for weather advices, as compared with the number of such requests in the preceding year. All requirements in the basic programs of weather observing, general forecasting, and climatological work were met, and in some of these the scope and usefulness of programs were increased. There was a large reduction in volume of work conducted for war purposes which had been supported by funds transferred from war appropriations._ Conclusion of the war saw a rapid demobilization of the military air-transport organizations, which was paralleled by large developments in civilian overseas traffic and in' plans for the future of such commerce. As a consequence, some additions to staff and facilities were made during the year in units which render specialized service to international aviation. Domestic air commerce also increased with restoration of numbers of air-transport planes for use by commercial air-line companies.Censorship restraints on public distribution of weather information were lifted completely after YJ-day. Radio broadcasts were resumed immediately on a peacetime basis and by the end of the year weather information was being distributed over more than 600 commercial broadcasting stations, approximately 100 of which maintained their own microphones in Weather Bureau offices for direct use by the Bureau in disseminating weather information and advices.The volume of weather news carried in daily papers also increased greatly during the year and by the end of the year weather charts were being carried regularly in about 40 daily papers, most of them in large cities. These maps were supplied by the Weather Bureau through two wire-photo news services.New projects of noteworthy scientific and practical significance were begun during fiscal year 1946. Both involved generous cooperation by the Army and Navy. The first undertook to make exhaustive investigations into the causes and mechanisms of thunderstorms. The field observations were made principally in Florida where the thunderstorm season is lengthy and the storms are commonly of an element type. Extensive instrumentation was required, much of it carried aloft through the thunderstorms by military aircraft and some by soaring aircraft. Analysis of results was begun through cooperation of the National Advisory Council for Aeronautics and the Meteorological Department of Chicago University.One other new project was directed toward establishing additional weather observing and reporting stations in the Arctic, north of lati- 
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tudes from which regular weather reports have heretofore been received. Transport and surplus equipment for this project were provided by the military services. Specially qualified personnel were recruited, and the actual work of establishing the first stations was to be undertaken in the summer of 1946.Unusual administrative and technical problems had to be met during the year. Most of them arose from the general requirement for reconversion from a wartime to a peacetime basis of operation. In ternational contacts in meteorological organization had to be reestablished or strengthened. Legislation restoring the 40-hour work week in Government employment created difficult problems in recruitment, training, and staffing the field stations of the Weather Bureau, most of which are units of small size.Scientific developments, originated in furtherance of the military effort, have many applications to peacetime weather service; research and development in weather science look to this source for assistance, and some practical adaptations to peacetime use were already under way by the end of the year.More detailed discussion of the various activities and developments significant to maintaining a modern national weather service during fiscal year 1946 is given below:

AVIATION WEATHER SERVICES

Domestic aviation.—The demands for aviation weather services continued to grow. As the number of commercial and private aircraft in operation increased, a corresponding increase was felt in the requirements for weather services directly contributing to aviation. In  general, these requirements brought a more intensive use of existing stations and facilities rather than an expansion of station networks. There was, in fact, reduction in the number of weather observing stations operated by the military branches, the reports from which had been carried on the national weather communications systems.The basic weather forecasts for airway routes were prepared at 15 district forecasting centers in the continental United States. These indicated in general the weather developments prospectively affecting air routes throughout these districts. Terminal forecasts, issued several times daily, particularized these basic forecasts and applied them specifically to major airway terminals throughout the country. Terminal forecasts were issued at all airway district forecasting centers and in addition at seven terminal forecasting subcenters. Three stations in Alaska issued both types of forecasts. Dissemination of these weather data was made through 261 local airport weather stations.A specialized type of airway weather information was provided through the Flight Advisory Weather Service (FAW S). Twenty- six FAWS units, paralleling the Airway Traffic Control Centers of the CAA, functioned in close cooperation with those CAA units in meeting the weather problems of traffic control, and they also provided a large amount of preflight weather briefing and clearance for military and personal plane operations.
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Special transoceanic aviation forecasting units at New York, N. Y., Baltimore, Md., Washington, D. C., and Miami, Fla., provided explicit service for civil and military transoceanic flights.International organizations for aviation.—W ith the expansion of air transport between nations, international cooperation in meteorology has become even more important that it was before the war. The International Meteorological Organization, established in 1878, has since that time actively promoted meteorological cooperation among the nations by establishing standards for reports, codes, and other techniques, and by fostering the international exchange of weather data. Relatively inactive during the war, the IOM was reactivating its organization during the year. The Chief of Bureau attended a meeting of IMO interests in London in late February, and subsequently the Bureau took further steps to participate in extending the activities and plans of that organization.Another international organization which plays a large role with respect to international aviation is PICAO (Provisional International Civil Aviation Organization). The Weather Bureau participated in several important conferences of the Meteorological Division of this organization.To further the coordination of Weather Bureau interests abroad with those of other national weather services, a Weather Bureau meteorological attaché was assigned to London and designated for regular duty in England, France, Russia, and other European countries.

SPECIALIZED WEATHER SERVICES

_ Hurricane warning service.—Specialized hurricane forecasts continued to be an important service of the Weather Bureau. Twenty- three local stations along the Gulf coast and the Atlantic coast engaged in this service, which is maintained from June to November each year. Forecast offices at San Juan, New Orleans, Miami, and Boston had the direct responsibility for issuing hurricane warnings. Other local stations participated in the collection of special information and in the dissemination of warnings and advices. Three severe hurricanes reached the coast line of the United States and resulted in property damage of more than $80,000,000. Only seven lives were lost, however. This was the lowest mortality rate in the history of the hurricane warning service.Horticultural 'protection service.—A horticultural protection service, often referred to as the fruit-frost service, furnished specialized forecasts for orchard heating and other frost protection measures in the west coast and Florida areas. This service is responsible for preventing the loss of enormous quantities of fruits each year. The service is centered from two key stations located at Pomona, Calif., and Lakeland, Fla. Altogether, however, some 60 stations participated in the program by issuing special horticultural warnings. Forecasts and advices were issued specifically according to local conditions and problems, and served as a basis for the application of protection measures. The value of this service in terms of savings to agriculture has been estimated as not less than $20,000,000 annually.
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Fire-weather service.—The fire-weather service, which furnishes localized forecasts to fire control units in forest areas, was an important activity of 18 stations. This service contributes materially to the successful control of forest fires, and also makes it possible to deploy fire fighters to the best advantage and with minimum hazard when wind and other weather elements produce critical fire conditions. Although it is impossible to measure the practical value of this service, available evidence indicates that it makes possible savings in timber amounting to more than $10,000,000 annually. One indication of the value of such service is the reduction of annual timber losses by 25 to 30 percent during the last 6 years. This reduction is largely the result of improved protection, of which the fire-weather service was an important part.Ocean weather observations.—A start was made under deficiency appropriations toward reestablishing radio weather reporting from merchant ships on the high seas. This program was discontinued for security reasons during the war. The increase in transoceanic flying makes more essential than ever before the extensive coverage of ocean weather developments by all feasible means, and with greater attention to standards of observations and regularity of reports. Most of the merchant ship organization that effectively contributed to this work prior to the war has been completely disrupted. A large number of vessels and their officers were lost; most of the postwar merchant marine will be new, and will require building up from the bottom the elements of an effective ocean weather reporting service. Weather Bureau stations at Boston, New York, New Orleans, San Francisco, and Seattle have a key place in this program, but personnel at many other of the larger ports will give particular attention to reestablishing relations with the ships that follow regular trade routes, to enlist their cooperation and support for weather reporting.The maintenance of special ocean weather stations at a few key locations in the North Atlantic, begun as a prewar measure, was continued during the year, although on a somewhat reduced scale. These stations are covered by Coast Guard ships, each carrying a small unit of Weather Bureau observers who operate a full schedule of weather observations including the regular measurement of conditions in the upper atmosphere by pilot balloon and radio-sounding techniques. This program for the Atlantic is managed from headquarters stations at Boston, Mass., and Argentia, Newfoundland.

CLIMATOLOGICAL SERVICES
Climatological network.—The climatological service of the Weather Bureau was extended and its long record of activity further amplified. During the year climatic data were collected from more than 5,000 substations, ior the most part manned by unpaid observers. The daily observations reported from these stations were checked and tabulated in 43 climatological section centers, most of them located at State capitals. The compiled information was made available through a number of publications, including The Monthly Weather Review and weekly, monthly, and annual bulletins of the Climate and Crop Weather Service.
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One of the more significant trends during the year was the increased demand for specialized applications of climatological information in the fields of agriculture, industry, commerce, shipping, and aviation. To keep abreast with this trend, the Bureau made long-range plans for providing the information needed in these fields, in a pilot project of major scope and having important implications for the future, as follows:Machine tabulation of climatological data.—A pilot project was established for the States of Louisiana and Mississippi to test the feasibility of transcribing and compiling weather observations by the use of tabulating machines. Each of the 10 primary stations in these States was provided with a hand punch with which to transcribe the records of surface and upper-air observations on punched cards. These cards were then forwarded to a tabulating center at New Orleans, where they were summarized and processed by machine. The immediate success of this initial project led to development of a considerably expanded program to include the States of Arkansas, Oklahoma, and Texas. This program calls for the complete use of machine tabulation in summarizing climatological data for a total of approximately 900 stations. (I t is anticipated that eventually these methods may be applied throughout the country.) Machine tabulation proves to be not only more economical of time than the manual methods of compilation heretofore used, but more complete analysis of available climatological information is made possible. In  the past, the climatological compilations have been limited almost entirely to the simplest statistical elements—averages, extremes, and accumulated totals. Machine tabulation will provide complete summarizations, including frequency distribution and probability of important elements of weather and climate in various forms, according to the particular requirements of the interests being served.The pilot project during the year was carried out in cooperation with the Army and Navy, who likewise transcribed observations taken at 911 military weather stations. Funds totaling over $900,000 were transferred by the Army and Navy to the Weather Bureau in support of the tabulating center at New Orleans and related activities, but most of the activities thus supported were directed to specialized military needs.Punched card library.—Machine tabulation has been used during the past several years for making extensive climatological studies of strategic importance in the war effort. Out of this has come into being a vast library of 60,000,000 punched cards representing weather observations recorded in the United States and abroad During the past year the Weather Bureau became the central repository for this punched card library. Over a hundred reference manuals were prepared during the year to summarize and make permanently useful the various decks of cards available in this library. These manuals explain how the cards were punched and are the key to future use as new climatological studies become necessary.

HYDROLOGIC SERVICES

Development of seasonal forecasts.—Seasonal forecasts of water supply for the water year (October to September) were developed
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for the Columbia River Basin, the Great Salt Lake Basin, and the Rio Grande Basin. These forecasts were issued monthly in bulletin form from January to May, and provided invaluable guidance in planning water use for irrigation, electric power, and other activities requiring advanced knowledge of probable water supply.River -flood forecasting.—Forecasting relationships useful for more accurate flood forecasting were determined for the Black River in Arkansas, the James River in Virginia, and for the Pearl and Pascagoula Rivers in Mississippi. These and other improved techniques in practical river stage forecasting were put into practical application through training programs for the river district officials who are responsible for the forecast work in the affected localities.Flood warnings.—One of the vital services performed by the Weather Bureau is the flood-warning service. During the year 40 major floods in the United States caused $50,000,000 of damage to property. Reports covering the value of the flood warnings issued indicate that at least $4,000,000 in damage was prevented by the timely issuance of warnings. Detailed reports on the floods that occurred are available in the pages of the Monthly Weather Review.Hydrometeorological investigations.—Some 73 storm studies were completed during the year. These studies cover available information as to maximum depths of rainfall accumulated within specified time periods, for each area, as shown by the actual records. From such data, preliminary estimates on maximum possible rainfall were prepared for 28 river basins. Most of these estimates related to drainage basins above projected dams, and provided data essential for correct design of these structures.These investigations were made specifically for the Corps of Engineers, War Department, and were supported by approximately $100,000 of transferred flood-control funds.Cooperative flood control activities.—For several years the Weather Bureau has operated an extensive network of stations which make regular measurements of precipitation and furnish reports of river- stages. These reports, together with synoptic weather observations and weather forecasts, are relayed directly to offices of the Corps of Engineers, W ar Department, and become the basis for the operation of flood control works. Precipitation data from 4,369 stations are published regularly in the monthly Hydrologic Bulletins, which serve a basic need in connection with the planning of flood-control activities. Another aid to flood control consists in the preparation of rainfall forecasts, made 24 to 48 hours in advance and giving day to day estimates of the amounts of precipitation that are to be anticipated. During the year the Bureau was strongly supported in the maintenance of its hydroclimatic networks and precipitation reporting program through the transfer of approximately $420,000 from flood control funds of the Corps of Engineers.Copperative reclamation studies.—In another cooperative project, studies were conducted under funds transferred from the Bureau of Reclamation to determine from snowfall and rainfall data the maximum possible flood-producing conditions in the upper Colorado and Gunnison River basins, the Big Horn River basin, the Grand River basin, and the North Platte River basin. The results of these investi



gations will come to bear on design of irrigation dams, spillways, and other engineering works.
SPECIAL PROJECTS ESTABLISHED BY LEGISLATION

Thunderstorm investigations.—To acquire basic knowledge of thunderstorms, a joint program was undertaken during the year by the Army, Navy, National Advisory Committee for Aeronautics, and the Weather Bureau. The Bureau is administering this project, the other agencies cooperating. Violent thunderstorms constitute one of the most serious hazards to flying. Meteorologists have lacked sufficient knowledge of thunderstorm structure, and the dynamics of development, to solve the practical problems of forecasting the degree of violence to be expected when thunderstorms arise. Moreover, there is no clear knowledge of the best means by which an aviator may avoid or minimize the hazards as he undertakes to make a flight through an area in which these storms exist or are expected. The first phase of the project was conducted at Orlando, Fla., which is centered in an area subject to maximum thunderstorm activity of a rather simple, cellular type. A special network of 56 meteorological stations in the vicinity of Orlando recorded complete atmospheric data as thunderstorms developed. _ P-61 aircraft and gliders, equipped with the latest types of automatic recording instruments, were flown through the thunderstorms at various intervals to secure intensive observations at various levels of the storm. Control of all the activities wTas maintained by following flight paths with recording radar, and a high- frequency radio communications network among the ground stations provided the means for coordination of all observations.Thunderstorms have passed over this observational network at a frequency of about 45 per month. Approximately two-thirds of these are selected for detailed analysis.
Upon completion of the present investigations at Orlando, the second phase of the project will involve a similar analysis of middle latitude continental thunderstorms. I t  is expected that the entire project will be completed by the close of the fiscal year 1948.Arctic meteorological service.—During the year the Weather Bureau was authorized by Public Law No. 296 (79th Cong., 2d sess.) to establish a network of stations at high latitudes of the Western Hemisphere, in cooperation with other interested countries, for the purpose of making surface and upper air weather observations and other meteorological studies of Arctic weather conditions. By the end of the year, plans had been completed for the first phase of this project. Supplies and personnel were scheduled to leave for the Arctic base establishment during July 1946. Supporting facilities for the transportation of personnel and supplies was provided by the Army and Navy. Plans call for the establishment of additional stations in the spring of 1947; The observations taken under this program will fill a serious gap in the collection of meteorological data necessary for weather forecasting.
Philippines rehabilitation.—Under the Philippines Rehabilitation Act (Public Law No. 370, i9th Cong., 2d sess.), the Weather Bureau was assigned the responsibility by Congress of assisting the Philippine
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Republic to establish a national meteorological service in that country. Preliminary plans for this project were made during the year. The Weather Bureau will furnish technical assistance, equipment, and certain key personnel during the establishment of this service. The aim is to assist the Philippines in providing a national weather service with stations and techniques that meet modem standards, and capable of taking its place in international meteorology.

RESEARCH ACTIVITIES

Short range forecasts.—A new appropriation of $25,000 permitted the establishment of a short range (24- to 48-hour) forecast development unit in the Central Office at Washington during the year. The unit conducted research on forecasting techniques looking to objective methods for betterment of the following types of forecasts regularly issued for specific areas: quantitative precipitation forecasts in the area of interest to the Tennessee Valley Authority; and winter minimum temperature and precipitation and summer precipitation forecasts for Washington, D. C., and New York, N. Y. Objective methods were developed, which can be used by inexperienced personnel to produce localized forecasts comparing favorably with those prepared by the most experienced forecasters using the general weather maps. The results will assist experienced forecasters in conserving their time and in making their forecasts more explicit.The unit also made progress in developing methods whereby the likelihood of occurrence of whether elements can be expressed in terms of statistical probabilities.Another important function of the unit has been to design methods and techniques which regular staff forecasters can use in solving local forecasting problems. Objective methods for forecasting rainfall at Los Angeles have been a valuable aid to the forecasters working in that area. A similar study on thunderstorm forecasting was pursued in the Chicago office.Extended forecasts.-—Research in methods of extended forecasting was conducted by the Central Office group and by the Massachusetts Institute of Technology through a cooperative contract. The work is aimed at devising methods of forecasting circulation patterns and determining the relationships between the circulation patterns and the weather to be anticipated 5 days to a month ahead. There has been some progress, but as in the case of all types of forecasting research, progress will continue to go slow until more is known about the general circulation of the atmosphere and related problems, especially the complex controls on large scale atmospheric changes. Some of these relate to changes in the high atmosphere and solar and electronic influences.Solar radiation.—The program of solar radiation observations and investigations was somewhat expanded. Special measurements of radiation received on vertical surfaces were made to meet a demand from engineering and architectural interests, and the relationship between the radiation received on vertical surfaces and that received on horizontal surfaces was investigated. This work is of importance in the development of new types of construction and building design.
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A new station for measuring solar radiation was established, at Climax, Colo., in cooperation with Harvard University; this station will provide observations from an altitude of about 10,000 feet, making it the second highest such station in the United States.Electronic computer.—The Weather Bureau is taking a small part in projects sponsored by the military service on high altitude research and the use of the electronic computer in solving basis meteorological problems. The electronic computer was developed during the war at the University of Pennsylvania. I t  makes possible the rapid solution of complex problems which heretofore could not be solved by older methods of computation.Vertical motion and cyclogenesis.—A study of vertical motion in the atmosphere and the generation of cyclonic disturbances was carried on by New York University under the joint sponsorship of the Army, Navy, and Weather Bureau. The project sought basis information on large-scale vertical motion in the atmosphere and the relationship of such motions to cyclogenesis and the formation of clouds and precipitation. This is fundamental to progress in forecasting these weather conditions.Technical publications.—During the year, no technical articles were included in the Monthly Weather Be view because increased printing costs limited the amount of matter that could be published and the Be- view could include only regularized tables of data and summaries. Means of reducing printing costs are being investigated to make the Monthly Weather Beview once more a medium of publication for research papers in the fields of meteorology and climatology.All work on the Weather Glossary, compiled by Maj. Alfred H. Thiessen, which has been in preparation for several years, was completed and it was in process of issue at the close of the year. The glossary fills a long-felt need.Two scientific papers were published as separates during the year. These were: Besearch Paper Number 24, “Investigation of Polar Anti cyclogenesis and Associated Variations of the Zonal Index,” by Jerome Namias, and a paper on “Fundamental Belationships Involving Fields of Pressure and Geopotential,” by Louis P. Harrison, both of the Weather Bureau staff at Washington.A report on “Lightning Discharges to Aircraft and Associated Meteorological Conditions,” prepared by Weather Bureau investigators, was published by the National Advisory Committee for Aeronautics; this report contains suggestions to pilots for avoiding damage from lightning or thunderstorms. Another study was made to determine the maximum possible weight of snow per square foot of horizontal surface, and the maximum possible wind load on vertical walls resultant from high wind velocities; a report containing this information, of use in designing houses and public buildings, was prepared at the request of the National Bureau of Standards and the National Housing Agency. A study was also made of the distribution of hail of varying sizes in the atmosphere, with a view to application of the information to the design of aircraft windshields and other equipment.
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INSTRUMENTAL DEVELOPMENT

Ceilometer 'program.—Exact measurement of cloud ceilings has long been a problem associated with aviation weather reporting and forecasting. For some years it has been possible to measure ceiling accurately at night by means of a “Ceiling Light Projector,” using a strong vertical beam of ordinary light, and measuring from a distance the angular height of this beam to the point where it shows on the cloud base. Until recently, however, use of this technique was limited to night observations, and no rapid or reasonably accurate means was available for determining ceiling height during daylight. At least a partial solution to this problem came with the development of the “Ceilometer,” an instrument which uses a modulated light beam and a sensitive electronic detector to measure ceiling heights day or night. The greater sensitivity of the ceilometer makes it possible to follow the beam of light through thin cloud layers and thus to measure the thickness as well as the height of some clouds and at times to secure measurement of a higher second cloud layer.During the year the Weather Bureau made over 100 installations of these ceilometers at weather stations throughout the country. I t  is expected that the program, calling for a total of 140 installations, will be completed during the next year, forming an important contribution to safety of flying.Electronics development.—The development of radar and similar electronics equipment during the war provides improved means of measuring wind movements at various levels in the free atmosphere. Such measurements are regularly needed for increasing altitudes as aircraft seek higher levels for flight and as the influence of the more elevated parts of the atmosphere on weather changes becomes better known. Direct measurements of free-air currents were previously obtained by visual observations of the motion of free balloons, called “pilot balloons,” which were followed telescopically by the observer on the ground. This method gave poor results at night when a small light was attached to the balloon, of insufficient candlepower to be observed at any great distance. Moreover, no observations could be obtained, day or night, beyond the base of the first cloud layer into which the balloon might ascend. Visual methods were of little use during bad weather when the information is most urgently needed. The development of electronic equipment for measurement of currents at all heights day or night, and under all conditions of weather has removed both these obstacles. The following paragraphs summarizes progress made by the Weather Bureau during the year in applying the new techniques:Radiosonde equipment.—Radiosonde transmitters are carried aloft by balloon and automatically transmit by high-frequency radio impulses, the values of temperature, pressure, and humidity recorded at upper-air levels. Sixty-four weather stations now take regular radiosonde observations. (Installations at most of these stations were made during the last decade.)Radar wind measurements.—Winds-aloft observations may be made by the use of radar equipment to track a target attached to a free balloon and thereby to measure upper-air wind movement. Such
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techniques were used extensively during the war by the armed forces, and experimental use of this device has been made by the Weather Bureau during the past year on Coast Guard ships serving as ocean weather stations.Rawinsonde equipment.—Rawinsonde (radiosonde and radio winds- aloft observation) is, in etfect, a combination of pilot balloon (wind) and radiosonde techniques, and has the advantage of obtaining both' types of observations simultaneously. The impulses from the radio transmitter carried aloft by the radiosonde instrument are tracked by sensitive direction-finding techniques that permit the course of the currents carrying the balloon to be accurately computed.Illuminometer.-—Important progress was made in developing techniques for the measurement of illumination. Illumination is one of the vital elements of weather which directly affects the operations of such industries as electric power. During extreme cloudiness, for example, power load sharply increases; a power company can anticipate such increased load if means are available for measuring and predicting illumination. During the year progress was made in the use and application of an “Illuminometer” on a project in Baltimore. The practical development of the trial instrument is expected to add illumination data to the weather information now supplied the public.

LATIN-AMERICAN STUDENT-TRAINING PROGRAM

With funds transferred from the State Department, through the Inter-Departmental Committee on Scientific and Cultural Cooperation, awards were made to nine Latin-American students, one each from Cuba, Mexico, Chile, Panama, and Ecuador, and two from Brazil and Peru.The award provided 3 months of premeteorological training and some refresher work in mathematics and physics, followed by 9 months of instruction at one of the universities conducting advanced courses in meteorology. Three months of practical work at a Weather Bureau forecast center completes the training. During 1945^6 the scholarships were assigned to men already engaged in meteorological work in the country represented; in fact, three selectees were outstanding officials of the Government meteorological services who had already attained distinction.To supplement the training program, Spanish translations of two pamphlets have been prepared. These make available the official Weather Bureau Circulars on “Clouds,” and also the privately published work on “Introduction to Air Mass and Isentropic Analysis.” by Jerome Namias. Publication of these pamphlets has been approved by the Central Translating Bureau of the State Department and distribution will be made jointly by the Weather Bureau and the State Department.
PERSONNEL

Veterans.—W ith the end of the war the return of veterans well trained in the science of meteorology gave greater selection in recruiting for technical and scientific positions in the Weather Bureau. During the year 913 veterans were added to the Bureau’s rolls, approxi
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mately half of them former employees of the Bureau returning from military furlough. Applications for employment were at an all-time peak, and the experience and training of applicants were of a caliber not heretofore available on such a general scale.Employment.—One thousand six hundred and seventy-three new employees were added to the Bureau, while 610 employees were separated. As of June 28, 1946, the Weather Bureau had 4,243 full-time employees on regular appropriations and working funds, with an additional 3,069 part-time employees. In  addition to paid employees of the Bureau, 7,436 cooperative observers were engaged without compensation in limited observational activities.Reclassifications.—Early in 1945 a team of anatysts from the Civil Service Commission made a comprehensive study of the professional and subprofessional positions in the field service of the Bureau and prepared new job specifications for such positions in the meteorological series. With the findings of this group as a basis, a board was convened to review the classification of all positions in the field service. By the end of the year, approximately 3,000 positions had been allocated in conformity with the new specifications and the program of reclassification of field positions was largely completed, with about 1,700 positions reallocated to higher grade as result of the survey.Training.—Training of Bureau personnel at the professional level, which, during the 5 years prior to 1944, was conducted by assignment of personnel to universities that have meteorology departments, was again reduced because of shortage of personnel and limited capacities of the universities to accept students. Emphasis in the training of subprofessional personnel shifted from the wartime requirements of training new and inexperienced personnel, to a program of refresher training designed to assist veterans in familiarizing themselves with Weather Bureau methods and practice. Two employees of the Weather Bureau were in successive classes of the Civil Service Commission for administrative interneship training.

OTHER ADMINISTRATIVE DEVELOPMENTS

Budgetary control.—An entirely new allotment system was instituted at the beginning of the fiscal year to implement improved methods of fiscal control. The system was established following a thorough survey of budget and fiscal procedures, aided by staff members of the Budget Bureau’s Division of Administrative Management. In  general, the objectives of the new allotment system were to decentralize fiscal operations into regional offices insofar as possible, and, in addition, to provide a more effective over-all control of expenditures. Installation of the new system was followed by a marked improvement in the efficiency of fiscal administration.Space shortages.—The Bureau was severely handicapped by the lack of adequate office space, particularly in the Washington area. Curtailment of building plans during the war, and more recently because of the housing shortage, has forced the Bureau to conduct many of its activities in crowded and unsatisfactory quarters. Alleviation of these serious conditions cannot be anticipated until it becomes possible to complete the construction of additional wings projected for



the present Administration Building, this construction being further delayed by the crisis in national housing.Consolidation of climatological and, hydrologic adviinistrati/ve functions.—As the year ended, plans had been completed for the administrative consolidation of the climatological and hydrologic functions of the Bureau in a Division of Climatological and Hydro- logic Services, and the consolidation was to become effective July 1, 1946. The related nature of these services has long required closer coordination, and the consolidation of functions is expected to result in a more efficient and productive program for both services.
Organization of the Weather Bureau field service indicating types of stations and activities performed as of June 30, 1946
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Weather Bureau offices manned by full-time personnel-------------------------- 413Functional activities:Regional offices-------------------------------------------------------------------------  8General forecasting centers------------    15Airway forecasting centers--------------------------------------------------------- 18Climatological section centers----------------------------------------------------  43River district centers— ________________________________________  96Hydroclimatic computing units__________________________________  7Radiosonde observation stations-------------------------------------------------  64Pilot balloon observation stations------------------------------------------------ 155Vessel contact stations--------------------------------------------------------------- 27
Number and type of substation reports 

(Furnished by cooperative or part-time personnel)
A. Activities under regular appropriations:1. Aviation Weather Service____________________________________  477(Frequent weather observations reported for aviation.)2. Climatological Service------------------------------------------------------------ 5, 644(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_____________________________________  918(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, 076(River stage and rainfall reports furnished for the preparation of streamflow and flood forecasts.)

Total substation activities related to regular appropriations_____  9,115B. Activities under transfers from other appropriations:1. Hydroclimatic Service----------------------------------------------------------- 3, 039(Reports from recording rain gages giving precipitation intensities for storm studies and flood control.)
Total substation activities (separate types of reports, etc.)_______ 12,154Reports from “multiple-purpose” stations (resulting in duplicate listing of such stations in above tabulation in 1924 cases). Deduct. 2, 840
Total reporting stations_______________________________________  9, 314
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Financial Summary, Fiscal Year 19J/6

Obligations against direct appropriations :
Purpose

1. Administration__________________________________ _________ $1, 126, 6872. Direct aid to aviation.(a) Terminal and route forecasting for domestic Amountairways______________________________ $397,271(b) Terminal and route forecasting for international airways_____________________  289, 831(c) Flight advisory weather service__________  677, 504(d) Localized airway weather services_____ _ 971,729
Total—direct aid to aviation___________________  2, 336,3353. General weather forecasting service_______________________  1, 204, 7604. Localized daily weather services for the general public (non-specialized)____________________________________________  2,756,3155. Specialized weather services for the general public.(a) Hurricane and storm warning services___ $380,226(b) Fruit-frost service______________________  135,171(c) Fire-weather service____________________  235,426(d) Farm operational advices________________  267,419(e) Industrial and commercial weather advices. 420,634
Total—specialized weather services for the general public__________________________________  1, 438, 8766. Climatological and crop-weather services___________________  2,196, 0277. Maintenance of stations serving both aviation and generalpublic requirements____________________________________  3, 804, 4778. River and flood service___________________________________  347, 3879. Research________________________________________________  272,887

Grand total—obligations against direct appropriations___  15,483, 751Obligations against funds transferred from other appropriations:
Sotirce Amount

Flood control, general (reporting networks, hydro-logic studies)____________________________________ $504,733Air Corps, Army (statistics, research, weather reporting stations)____________________________________  973,591Aviation, Navy (statistics, research, weather reportingstations)________________________________________  132,989Reclamation fund, Interior (hydrometeorologicalstudies)_____________________________ ,__________  21,270Improvement and maintenance of river and harborworks__________________________________________  1, 619
Total obligations against transferred funds_______________  1, 634,202
Grand total obligations, all funds________________________ 17,117, 953
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