U. S. DEPARTMENT OF LABOR
JAMES J. DAVIS, Secretary

BUREAU OF LABOR STATISTICS

ETHELBERT STEWART, Commissioner

BUREAU OF LABOR STATISTICS] * * © * * * No. 436

SAFETY CODE SERIES

SAFETY CODE FOR THE USE
CARE, AND PROTECTION OF
ABRASIVE WHEELS

INTERNATIONAL ASSOCIATION OF INDUSTRIAL ACCIDENT
BOARDS AND COMMISSIONS AND GRINDING WHEEL
MANUFACTURERS ASSOCIATION, SPONSORS

AMERICAN STANDARD

Approved July 7, 1926
American Engi ing Standards Committes

MARCH, 1927

UNITED STATES
GOVERNMENT PRINTING OFFICE
WASHINGTON
1927

Digitized for FRASER
http://fraser.stlouisfed.org/
Federal Reserve Bank of St. Louis



Digitized for FRASER
http://fraser.stlouisfed.org/
Federal Reserve Bank of St. Louis

ADDITIONAL COPIES

OF THIS PUBLICATION MAY BE PROCURED FROM
THE SUPERINTENDENT OF DOCUMENTS
GOVERNMENT FRINTING OFFICE
‘WASHINGTON, D. C.

AT
10 CENTS PER COPY



Introduction... ...

TABLE OF CONTENTS

Section I. Scope and definitions____._..__________._ U e
Rule 10. Seope. oo e e ———————
11, Definitions. . _ e

Section IIT. Ty&s of protection devices.. . ... . .. _.______
n

Rule 20

eral requirements_________________________.________

Section ITI. Storage and inspection of wheels_.._..____.________________
Rule 30. Storage..— - -
31. Inspection_____ . _______

Section IV. General

machine requirements___________________________

Rule 40. Rigidity, supports.___ . __ ...
41. Size of spindle___ __ .

42. Limit

BtOP - - et P

44. Direction of spindle thread. . ___________________
45, Length of spindle thread.____________________________._ ..
46. Size of wheel holes___________________._ . ________..____

Section V. Protection hoods__ . __________ . __________________.
Rule 50. General requirements_________________________________.

51. Mounting and fastenings_ . ... _______.__

52. Exposure: Bench and floorstands______ . ___________.

53. Exposure: Cylindrical grinders._ _______________________

54. Exposure: Surface grinders_____________________________

55. Exposure: Swing frame and portable grinders____________

56. Exposure: Top grinding.___________________________ ___

57. Exposure adjustment___________________________ ———

58. Fixed

TNEMNDETB o oo oo ———

59. Enclosure requirements..._ .. ___ . __._______.___.
500. Dimensions for peripheral and side members_.___________
501. Material specifications__ ... ________________._.
502. Construetion guide___ ... __.
503. Connection requirements._ . _ .. _ o coo o __.
504. Connecting members (specifications) ... _______________.
505. Dust exhaust provision. . _ . ________

Section VI. Work rests. - . o e
Rule 60. Construction. . a2
61. Adjustment_ _ e ecen

Section VII. Protection for cup, cylmder, and sectional ring wheels______

Rule 70. General requirements

Tl HOOA8 me o o
72, ChueKS . - o o oo e e

73. Bands

Section VIII. Flanges._ - oo eeceeee e
General. _ . e

83. Uniformity of diameter______ . _____________ __.___.___
84. Recess... L.

Digitized for FRASER
http://fraser.stlouisfed.org/
Federal Reserve Bank of St. Louis



v TABLE OF CONTENTS

Section VIII. Flanges—Continued. Page
tral t ﬂan B e e e m———— e — e ————————————————— 15, 18
IMeNnsions _ _ - e 15, 16

Tapered flanges_ _ __ e 16, 17
ule 87. neral requirements.___ __ . ___ . _________._._____ 16

88. Degree of taper- - oo cccmemooo 16

89. Dimensions. _ - - e 16, 17

Section IX. Mounting _____________________________________________ 18
Rule 90. Inspection._ _ . _ - 18

91, Wit IIIIITITTIITIIIIIIIIIIIIIE 18

92. Surface condition. .. _____________ 18

93, Bushing._ ... e eeeeam 18

94, Washers. . e~ 18

95. Tightening of nub. ... 18

Section X. Speeds.. . . oo oo e e 18,19
Rule 100. Recommended and maximum speeds. _ ... .. _..___ 18,19
101, Peripheral speed converted {o revolutions per minute_____ 19

102, Speed testo. . oo e 19

103. Speed adjustment control. ... ___ . ___ .. _._.______ 19

Section XI. Operating rules and general data_ .. _________________._ 19, 20
Rule 110. Responsibility - ... 19
111. Inspection after breakagc _____________________________ 20

112. Replacing hood.. ... 20

113, Starting new wheels_______ . _____ . _______ 20

114. Applying work. .. . e 20

115. Test for balance._ .. . o . 20

116, Truing. ... oo oo e e 20

117. Wet grinding_ - . _ . __ e 20

118. Side grinding__ __ e 20

119. Dresser guards._ ..o e 20

1100. Grinding room . .o e 20

1102, Lubrication ..o 20

Digitized for FRASER
http://fraser.stlouisfed.org/
Federal Reserve Bank of St. Louis



BULLETIN OF THE
U. S. BUREAU OF LABOR STATISTICS

NO. 436 WASHINGTON MARCH, 1927

SAFETY CODE FOR THE USE, CARE, AND PROTECTION
OF ABRASIVE WHEELS

INTRODUCTION

On February 11, 1922, the American Engineering Standards Com-
mittee approved as a Tentative American Standard a safety code for
the use, care, and protection of abrasive wheels. This code had been
drafted under the rules of procedure of the American Engineering
Standards Committee. The sponsors were the International Associa-
tion of Industrial Accident Boards and Commissions and the Grinding
Wheel Manufacturers’ Association of the United States and Canada.

After its approval many thousand copies of the code were distrib-
uted, and it is believed that it was quite generally accepted by con-
sumers, operators, enforcing bodies, insurance companies, and others
intﬁ,reste as the most authoritative publication available on this
subject.

A few desirable changes in the code were called to the attention of
the officers of the sectional committee. At a meeting of this com-
mittee held on Mareh 25, 1926, these changes were put into definite
form and were then submitted to a letter ballot of the entire sectional
committee. The results of this ballot indicated unanimous approval
of the changes. These were subsequently apﬁroved by both sponsors,
who then submitted the revised code to the main committee for
approval as an American standard.

his approval was fmnted July 7, 1926, and the code is now issued
as an American standard.

The sectional committee which approved the revised code consists
of the following members:

Name and address Amiag%m&y, orfirm | goctional committes group
Chairman, L. W. Chaney, U. 8. Bureau | U. S. Department of Labor. ... Federal Government.
of Labor Statistics, Washington, D. C.
H;’;a.d W{lvltbemore, U. ]S) Bclneau of Stand- | U. 8. Bureau of Standards...... Do.
s, on, D, C. .
Prof. C.-E. A. ‘Winslow, consulting hy- | U, 8. Public Health Service..... Do.
enist, 62 Park Street, New Haven,
onn.
H. Q. Ehret, director of safety, Indus- | I. A. I. A. B. C. and Industrial { State regulatory bodies.
trial Commission of Ohio, Cofumbus, Commission of Ohio.

1
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2

SAFETY CODE FOR USE, CARE, ETC., OF ABRASIVE WHEELS

Name and address

Association, society, or firm
represented

8ectional committee group

R. McA. Keown, engincer, Industrial
ommission of Wisconsin, Madison,

John Meade, director division of
industrial safety, department of labor
and industries, Boston, Mass.

Rowland H. Leveridge, bureau of elec-
trical and mechanical equipment, de-
partment of lJabor, Trenton, N. J.

C Ainsworth, secretary industrial

, Harrisburg, Pa.

.Becretary, A. Rousseau, Norton Co.,
‘Worcester, Mass. ’ M

F. R. Henry, A. A Simonds-Dayton
Co., Daytoﬁ,

Georgs W. Chormann, Carborundum
Co., Niagara Falls, N. Y.

John R. Kempf, Detroit Star Grinding
Wheel Co., Detroit, Mich,

J. B. Baker, Safety Emery Wheel Co.
Springfield, Obia, Y N

J. H. Byers, The Abrasive Co., Phila-
delphia, Pa.

H. W. Dunbar, member, A, 8. M. E,,
Nonon Co., Woreester Mass.

Gale, sngnenntendent foundries

Co., McKee’s Rocks,

Pa.
Q. E Sanford, member, A.LE.E, A,
and A. 8. M, EN (‘}{eneral

ce, R.
Ward, Otis Elevator Co., Yon-

H. Weeks, chairman General Stan-
dards Commission for State of Ohio,
American Steel & Wire Co., Pitts-

burg
C (I;I:irron, Internstional Harvester
0.
8.5, Whiting, x member,A LE.E., Lib-
eﬁty Mutual Insurance Co., Boston,

Thomas M. Nial, National Bureau of
Casualty and Buret I\? Underwriters,
120 West 42d Street New York, N. Y.

W. Desn Keefer, National Safety Coun-
cil, Chicago,

W. B. Gardmer, 43 Tremont Street,
Hartford Conn

A.J. Giﬁord Ialand-Giﬂord Co., Wor-
owte r, Mass

G. Saniord General Electric Co.,
Sehenec ie N.Y,

Rowland H. verldge, Department of
Labeor, Trenton,

P.J Conlon,chQtreet and Mt. Vernon
Place NW., Washington,

Geboerge I{I ?peidel, 90 Bayway, Eliza-

th,

I.A.I A. B. C. and Industrial
Commission of Wisconsin,

I.A.I.A.B.C. and Department
?tmll;abor and Industry of Mas-

I A I B. C. and Depart-
ment ot 1abor of New J ersey.

I. A. I. A, B. C. and Depart-
ment of ‘Labor and Industry
of Pennsylvania.

Grinding Wheel Manufacturers’
Association and Norton Co.

QGrinding Wheel Manufacturers’
Association and A. A. Si-
monds-Dayton Co.

Grinding Wheel Manufacturers’
dAssociaC ion and Carborun-

Grinding Wheel Manufacturers’
Association and Detroit Star
QGrinding Wheel Co.

Grinding Wheel Manufacturers’
Association and Safety Emery

Whesel Co.
Grinding Wheel Manufacturers’
Association and The Abrasive

Co.

National Machine Tool Build-
ers’ Association.

American Foundrymen’s Asso-
ciation,

National Founders’ Association.

Nataitionn.l Metal Trades Associa-
on,

Otis Elevator Co..ccvevnvancan..
American Steel & Wire Co_.....

International Harvester Co. ...

National Association Mutual
Casualty Cos. and Liberty
Mutual Insurance Co,

National Bureau of Casualty
and Surety Underwriters.

National Safety Council . ... __.

American Society of Mechanical
Engineers.

Society of Automotive Engi-
neers.

American Society of Safety En-
gineers.

American Society of Safety En-
gineers.

Internauonal Association of
Machini

Metal Pohshers, Buffers, and
Platers of North America.

State regulatory bodies.

Manufacturers of apparatus
ooneemed [¢ wheels
D d grinding machines).
0.

Insurance interests
Do.

General interests.
Enb%zgrlng and technical
Do.
Deo.
Do.
Employees as users of equip-

ment.
Do.
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INTRODUCTION 3

The membership of the two associations sponsoring this code is as

follows:

'GriNDING WHEEL MANUFACTURERS OF UNITED STATES AND CANADA

The Abrasive Co., Philadelphia, Pa.

American Emery "Wheel orks, Provi-
dence, R. I.

Brantford Grinding Wheel Co. (Inc.),
Brantford, Ontario, Canada.

Bndgeport Sa.fety Emery Wheel Co.,
Bridge; Conn.

Carborundum Co., Niagara Falls, N. Y.

Chicago Wheel & Manufa.cturmg Co.,

Chi

Cortlan Gnndm Wheels Corpora-
tion, Chester, |

Detroit-Star Grmdmg Wheel Co., De-
troit, Mich.

Hampcien Grmdmg Wheel Co., Spring-

Llon érlndlng Wheels (Ltd.), Brock-
ville, Ontario, Canada.
Norton Co., Worcester, Mass.

Norton Co. of Canada (Ltd.), Hamil-
ton, Ontario, Canada.

Pittsburg Grinding Wheel Co., Ro-
chester, Pa.

Precision  Grinding Wheel Co., Phila-
delphia, Pa.

Safety Emery Wheel Co., Springfield,

St(ghng Grinding Wheel Co,, Tiffin,
The A. A. Simonds-Dayton Co., Day-

ton, Ohio
Vitrified Wheel Co., Westfield, 1\/%3.:]8
.y -

W:itham Grinding "Wheel Co
am
Wgte I%Ieat Products Co., West Ches-
T
Wolf’s New Process Abrasive Wheel
Co., Meriden, Conn.

INTERNATIONAL ASSOCIATION OF INDUSTRIAL ACCIDENT BOARDS AND
CoMMISSIONS

ACTIVE MEMBERS

United States Employees’ Compensa-
tion Commission.

United States Bureau of Labor Sta-
tistics.

California Industrial Accident Com-
mission.

Connecticut Workmen’s Compensa-
tion Commission

Delaware Industnal Accident Board.

Georgia Industrial Commission.

Hawaii Industrial Accident Boards
(counties of Kauai, Maui, Hawaii,
and Honolulu).

Ilinois Industrial Commission.

Iowa Workmen’s Compensation Serv-

ice.

Kansas Court of Industrial Relations.

Maine Industrial Accident Commission.

Maryland State Industrial - Accident
Commission.

Massachusetts Industrial Accident

Board.
Michigan Department of Labor and
Industry.
Minnesota Industrial Commission.
Montana Industrial Accident Board.
Nevada Industrial Commission.
New Jersey Department of Labor.
New York State Industrial Commission,
Ohio Industrial Commission.
Oklahoma Industrial Commission.
Oregon State Industrial Accident Com-
mission.

Pennsylvania Department of Labor
and Industry.

Utah Industrial Commission.

Virginia Industrial Commission.

Washington Department of Labor and
Industries.

West Virginia State Compensation
Commissioner.

Wiscongin Industrial Commission.

Wyoming Workmen’s Compensation

partment,
Department of Labor of Canada.
All]:éertad Workmen’s Compensation
oard.

Manitoba Workmen’s Compensation
Board.

New Brunswick Workmen’s Compen-
sation Board.

Nova Scotia Workmen’s Compensa-~
tion Board.

Ontario Workmen’s Compensation

Board. :

ASSOCIATE MEMBERS

Idaho Industrial Accident Bosard.

North Dakota Workmen’ 8 Compensa~
tion Board.

Ontario Safety League.

Porto Rico orkmen s Relief Commis-
sion.

Republic Iron & Steel Co., Youngs-
town, Ohio.

Industrial Accident Prevention Associ-
ation of Toronto.

Nebraska Industrial Commission.
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4 SAFETY CODE FOR USE, CARE, ETC., OF ABRASIVE WHEELS

SECTION 1. SCOPE AND DEFINITIONS

10. Scope.

This code is intended to give rules and specifications which are
necessary to insure safety in the use of abrasive wheels operating at
speeds in excess of 2,000 surface feet per minute.

11. Definitions.

Shall and should.—The word “shall”’” where used is to be under-
stood as mandatory and “should” as advisory.

Abrasive wheel.—The term ‘““abrasive wheel” where used shall be
understood to mean power-driven wheels which consist of abrasive

articles held together by artificial or natural mineral or organic bonds.
R/Ieta.l, wooden, cloth, or paper wheels or disks having a layer or layers
of abrasive on the surface are not included.

Protection hood.—A “protection hood” is an inclosure consisting
of a peripheral and two side members, constructed according to speci-
fications which appear later in this code.

Cast hood.—A cast hood shall be defined as a hood which has the

eripheral protecting member cast integral with at least one side mem-
ger, and may be made of gray-iron castings, malleable-iron castings,
or steel castings.

Fabricatednﬁod.—A fabricated hood shall be defined as a hood
which is built up or constructed by bolting, pinning, riveting, or weld-
ing the peripheral protecting mem‘{yer to the side members, and may be
made of structural-steel plate, wrought-iron plate, or an assembly of
either of these in combination with gray-iron castings, malleable-iron
castingls;, or steel castings or a material possessing an equivalent tensile
strength.

Pr%tection flanges.—“Protection flanges” are flanges designed to
be used with abrasive wheels of special shape, in such a manner as to
effectively retain the parts of a wheel-—should such wheel break in
operation—in addition to the usual function of clamping the wheel
to the spindle.

Protection flanges are of several types, of which the following are
the most commonly used:

“Tapered flanges,” sometimes called safety, beveled, or concave

flanges, which are used with wheels having convex side or sides.
“Hub flanges,” which are used with wheels having a raised
hub or hubs.

“Ring flanges,” having concentric ring or rings projecting
from the bear%ng sides of the flanges, which fit into correspond-
ing grooves in the sides of the wheels.

Protection band.—A “protection band” is a continuous band
placed around a cup, cylinder, or sectional ring wheel to effectually
retain the pieces of such a wheel which might break in operation.

Protection chuck.—A “‘protection chuck’ is a chuck used for mount-
ing cup, cylinder, or sectional ring wheels, so designated that the jaws
inclose the wheel up to the point specified in rule 70.
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GENERAL MACHINE REQUIREMENTS 5
SECTION IL. TYPES OF PROTECTION DEVICES

20. General requirements.

All abrasive wheels shall be provided with one of the following forms
of protection, which are listed in the order of preference:
(e) Protection hoods.
(b) Protection ﬂan(gles.
(¢) Protection bands.
(d) Protection chucks.

Exception.—This requirement shall not apply to wheels used for
intemaf grinding, nor to wheels 3 inches or less in diameter running at
a speed not exceeding 3,000 feet per minute.

Forms (¢) and (d) shall applﬁ to cups, cylinders, and sectional ring
wheels; forms (¢) and () to all other shapes of wheels. When form
(a) is used with wheels running faster than 7,000 surface feet per
minute the hoods shall be of the fabricated type, with no castings in
the side or peripheral members.

SECTION III. HANDLING AND STORAGE

30.- Storage.

Extreme care should be exercised in the storage of wheels. They
should be stored in dry places and should be supported on edge in
racks. Straight-sided shellac and rubber-bonded wheels of 14 inch or
less in thickness shall be laid flat on a straight surface to prevent
warpage.

31. Inspection.

Immediately u}i‘on receipt, all wheels should be closely inspected to
make sure that they have not been injured in transit or otherwise.
For added precaution wheels should be tapped gently with a light
implement, such as the handle of a screw driver. If they sound
cracked, they should not be used. Wheels must be dry and free from
sawdust when applying the test.

SECTION IV. GENERAL MACHINE REQUIREMENTS

40. Rigidity, supports.

Grinding machines should be sufficiently heavy and rigid so as to
minimize vibration. They should be securely mounted on substantial
floors, benches, foundations, or other structures.

27857°—27——2
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6 SAFETY CODE FOR USE, CARE, ETC., OF ABRASIVE WHEELS

41, Size of spindle.

No user of wheels shall operate on any machine of given spindle
diameter a wheel of larger diameter or greater thickness than specified
in the following table:

Thickness of wheel, in inches

Diameter,
in inches

Y I%| YW %% 1 {134 134|134| 2 [24(204{2% ] 3 |34 (84| 4 |4%] &
6. 141 35l 141 14 141 Vo1 54| 541 34| 24| 34| 34| 34| ¥4) 34) 341 1 11
7 _____ ) 5, g, 8 3 E) 8 3 3 1 1 1 1 1 1
811" 52 82 57| o2 5ol o2 o2l agl sel A I [idiaaling
9_____ 54 84| 54| 54| 84| 34| 34| 3411 (1 (1 1 [ |134|134[114£|104[124{114
10_____ 3 341 84| 34| 341 34! 3411 ({1 |1 [13411341134[124|104|114i114|1
EEPEEEERRE Ry
14_____ T4 14| %4 7811 |1 [134|134|134[114[1341134|124]134|1341134/1141114(1
16_____ 1141114111411341134|1141114111411141114|114]18411841184118
T e i e RO
20_____ 1141114(1141114{1141134!111411841184(134|174'1%34]1%4|17
24 ____ lﬁlﬁ1%]%1%1‘%1&1%1{2%242/82/82/8
26_____ 11511411341134|134118412 |2 |2 (2 [284|214[234
30_____ 13113412 12 |2 |12 [2 |2Y4i214|214[214|2
36__..._ %242%2}42}42%2%2%'2§i2§3%3%

42. Limit stop.

Grinding machines should be provided with a stop or other means
of fixing the maximum size of wheel which can be used.
44, Direction of spindle thread.

Ends of spindles shall be so threaded that the nuts on both ends
will tend to tighten as the spindles revolve. Care should be taken
in setting tg) machines that the spindles are arranged to revolve in
the proper direction, else the nuts on the ends will loosen.

Note.—To remove the nuts they should both be turned in the direction that
the spindle revolves when the wheel is in operation.

45. Length of spindle thread.

The length of the spindle and the distance from the end which the
thread extends shall be such as to allow the entire length of the nut
to bear on the thread so as to exert its full pressure on all thicknesses
of wheels which may be used.

46. Size of wheel holes.

Wheel holes should be made approximately 0.005 inch large.
SECTION V. PROTECTION HOODS

50. General requirements.

Hoods should be used on every operation where the nature of the
work will permit, and shall always be used with wheels which are
not provided with protection flanges, chucks, or bands.
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PROTECTION HOODS 7

51. Mounting and fastenings.

Hoods shall be so mounted as to maintain proper alignment with
wheels, and the fastenings shall have ample strength to minimize
displacement in case of wheel breakage.

52. Exposure: Bench and floor stands.

The maximum angular exposure of the grinding wheel periphery
and sides for hoods used on machines known as bench and floor
stands should not exceed 90°, or one-fourth of the periphery. This
exposure shall begin at a point not more than 65° above the horizontal
plane of the wheel spindle. (See fig. 1.)

Wherever the nature of the work requires contact with the wheel
below the horizontal plane of the spindle, the exposure shall not
exceed 125°. This exposure shall begin at a point not more than
65° above and extend to a point not more than 60° below the hori-
zontal plane of the wheel spindle. (See fig. 2.)

of
J o\ 7 \ (4 Y
§ 4 e SR

e
Fr&l Fre.2 F16.3

53. Exposure: Cylindrical grinders.

T he maximum angular exposure of the grinding wheel periphery
and sides for hoods used on cylindrical grinding machines shallnot
exceed 180°. This exposure shall begin at a point not more than
65° above the horizontal plane of the wheel spindle. (See fig. 3.)

54. Exposure: Surface grinders.

The maximum angular exposure of the grinding wheel periphery
and sides for hoods used on surface grinding machines which employ
the wheel periphery shall not exceed 150°. ~(See fig. 4.)

IR

\ N oy
“rsgh 5 il

FIG.4& 2

55. Exposure: Swing frame and portable grinders.

The maximum angular exposure of the grinding wheel periphery
and sides for hoods used on machines known as swing frame and
portable grindil;ﬁ machines shall not exceed 180°, and the top half
of the wheel shall be protected at all times. (See fig. 5.)
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8 SAFETY CODE FOR USE, CARE, ETC., OF ABRASIVE WHEELS

56. Exposure: Top grinding.

In operations where the work is lground on the top of the wheel,
the exposure of the grinding wheel periphery shall be as small as
practicable, with a maximum exposure of 60°. (See fig. 6.)

g0’/

N

6. 6

57. Exposure adjustment.

Hoods shall be constructed so that the peripheral protecting mem-
ber can be adjusted to the constantly decreasing diameter of the
wheel by means of an adjustable tongue, or its equivalent, so that the
angular protection specified in rules 52 to 56 will be maintained
throughout the life of the wheel, and the maximum distance between
the w eevlwﬁeriphery and tongue or end of peripheral band at top of
opening will not exceed one-fourth inch. (See figs. 7, 8, and 9.)

FI& 7-CORREC T F16. 8- CORRECT. FIE. 9 ~INCORPRECT.
Showing odjustable rorgue Showirg movable hood Showing movoble hood with
giving required angolsr with qpening smoll enowph b size of opening correct for
profectian for ol sixes qive requred profection for  #ull size wheel, but Foo
oF wheeks vsed. Imallest xe whee! vsed lorge for smaller wheels.

58. Fixed members. _

Hoods shall be constructed so that it is not necessary when changing
wheels to detach the peripheral protecting member from the side
member which is connected to the machine.

59. Enclosure requirements.
" The hood shall inclose the spindle end, nut, and flange projections,
any.

Note.—Protection hoods on ci/lindrical grinding machines, in all operations
where the work provides a suitable measure of protection to the operator, may
be so constructed that the spindle end, nut, and flanges are exposed; and where
the nature of the work is such as to entirely cover the side of the wheel, the side
covers of the guard may be omitted.

500, Minimum dimensions for the peripheral and side members.
The cast members specified in this table may be used with wheels
running up to 7,000 surface feet per minute.
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PROTECTION HOODS 9

Fabricated hoods as specified, or other types of construction offering
equal protection and having no castings in the side or peripheral mem-
bers, shall be used with wheels running between 7,000 and 10,000
surface feet per minute.

X Ferpheral protecting
member

| Fixed sidde

Removoble
side member /| |
X Jection X-X
FiG.10
Maxi- Grlnding wheel groups by diameters
mum
Material used in con- | *ik- | 8406 | 71012 |13t016| 17t020 | 21t024 | 25t030 | 316048
struction guard of glnd- inches | inches | inches | inches inches inches inches
g
wheel |, B|laB|AaB|AB|AB|AB|AB
Cast members satisfactory for speeds up to 7,000 SFPM
Cast iron..______ 2" B4 3% a‘siﬁ ?% 14 %4 f{ﬁl 341124 1
47 %% 15 34 541 S4l11g 8413¢ 1
o B R ot i s %1;2 13
Malleable iron... . 27 B4 1484 §%}/2 841 84 14| 84 B4 ?3 841 %
47 18 &34 15 35 3% 15 34 34| 18 234|134
o 5 BT MR Ul A% st w4
Steel castings....| 27 |} Y4 435 34 15 % 35 14| 34 %4 U YU
g Y4 M35 34 14 56 14134 3401 34
o s shise s 3o B9 s % st
Fabricated members satisfactory for speeds up to 10,000 SFPM
Structural steel...| 27 [1¢ gi’c Yl T YU Yl YU B B 4%
4 1 5 MWifr | M M| fs M3 %K %
O [ ML JaPd 4 5% 3| 3K M| A & 56 %
T EEINEIE Y
4 s 33
o e Nk wd R U AN YT %
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10 SAFETY CODE FOR USE, CARE, ETC., OF ABRASIVE WHEELS

6501, Material specifications.,

Materials used in the construction of hoods shall conform to and
be in accordance with the following designated specifications of the
American Society for Testing Materials:

(a) Gray-iron castings—A 48.

(6) Malleable-iron castings—A 47.

(¢) Steel castings—A 27 (class A).

@ Stru(l:;;ural-steel plate—A 9 (excluding specifications for rivet
steel).

(e) Wrought-iron plate—A 42 (class A).

Note.—Copies of these specifications may be procured at a nominal price
from the American Society for Testing Materials, Philadelphia, Pa.

Position gt/
'
Adjystabie Rrgve 4 m S 2 S
¢ r --FKN Ry
AN
RN
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\\\\\ 9y Ve ,///’ Nore: . N
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S i /‘f,"// be focaren in he position
S r'y where /¥ wit most erfechivly
3 remove 1he svsh
R Soction Mjee S3es
S Av/a SOF.
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502. Construction guide.

As a guide for the construction of fabricated hoods of steel plate
or wrought iron the following drawings have been prepared. Other
types offering equal protection will also be accepted.
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PROTECTION HOODS 11

The requirements given in columns C, D, and E of this table shall
apply also to cast hoods; and in such cases, where the tongue is held
by bolts, column F shall also apply.

(o] D E F G H J K
Masxi-
mum |
5p800 be-l ro i Dism.
Diameter of tween : Diam- Diam- .
wheel, in inches | new msiun&ein- I.egfth eter of | Size of angle sup- | eter of e%"g"eg;_ Th“’lg'

‘wheel bolts for | ports for tongue and [rivets for|
width of | tongue necting | tongue,

and » | tongue rest, in inches  |supports,
inchestj inches| ’ in inches| boh}cts'hesm in inches

114x1Y4x14
2 x2 xf%

2 x2 xé

der12_.._{ 1 11 31
Under %/12 14 SA
6

7 214x2%4x

Nafealedk
N
Referete
KX

Aore: P
Lus? expravss outier shodld ¢
Ba Jocalina /v 1% & mesitrerm
where /7 wikk mass effecriely
remorve I%e oIk

Lo Section Mpe
S2es oo e $OF.

F1g.18.
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12 SAFETY CODE FOR USE, CARE, ETC., OF ABRASIVE WHEELS

Aore:
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Jo8 /Twe 60F.

£7G. /2.

FRONT VIEW,ALSO CROSS SECTIONS SHOWING FOUR
SATISFACTORY METHODS OF SECURING COVER-82

NOTE: .
These views all apply to types A,B%C Hoods
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.
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PROTECTION HOODS 13

503. Connection requirements.

Hoods shall be constructed so that the connections between the
peripheral and side’ members, or between parts of a sectional hood,
will have a strength in a radial direction at least equal to the strength
of the material of which the hoods are constructed.

504. Connecting members (specifications).

MINIMUM SIZES AND SPACING OF RIVETS, BOLTS, AND 8TUDS FOR CONNECTING
iﬁ%ll;%%gﬁli) I‘}E’I]‘)ESIDE MEMBERS IN FABRICATED HOODS OF WROUGHT IRON

For side plate (B-1) attached | For detachable side plate
to machine - (B-2)
")l‘eihickness of plstio: -
" faches " | Dismeter of | Mazimum dis-| piumger o | Meximum dis-
rivets, in ters, in bolts or studs, centers, in
inches i naciyd in inches A
3% and % & 3 8
5: and % g 3 (i}
and 14 3 6
? and f} }“s 3 15 6
and 13 8 4 % 8
1£ and i 8 314 = 7
14 and Y 3z 3 6
§ and £ 1 8
3% and 5 % 1 -
g and )4
3% and 1% % k1% 7
and 34 % 3 6
and & % 3 6
and & % 3 6
LA g
and 28 8 (]
,Hand % 5 3 % 8

505. Dust exhaust provision,

Hoods on machines used for dry grinding and other operations
where dust is produced shall have provision made for connection to
an exhaust system. .

The size of such connections shall be in conformity with the follow-
ing specified dimensions:

Minimum
diameter of
branch pipe

6 inches or less in diameter.._ ... ... ___ inches.. 3
7 to 16 inches in diameter. .. __ . ___ . ________ do_... 4
17 to 24 inches in diameter... ... _______________ do.... 5
25 to 30 inches in diameter.._______________________ do.... 6

A modification of the above requirements will be allowed in the
case of narrow wheels used for light work where very little dust is
generated and where a smaller pipe will satisfactorily remove it.

The requirements in this paragraph shall not apply to swing frame
and portable grinding machines,
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14 SAFETY CODE FOR USE, CARE, ETC., OF ABRASIVE WHEELS

SECTION VI. WORK RESTS

60. Construction.
Work rests shall be rigid in construction.

61. Adjustment.

The work rest should be kept adjusted close to the wheel, with
a maximum distance of 1-8 inch, to prevent the work from bein,
caught between the wheel and rest and should be securely clampe
after each adjustment. ‘

SECTION VII. PROTECTION FOR CUP, CYLINDER, AND
SECTIONAL RING WHEELS

70. General requirements,.

Cups, cylinders, and sectional ring wheels shall be either protected
with hoods, inclosed in protection chucks, or surrounded with pro-
tection bands. Not more than one-quarter of the height of such

inding wheels shall protrude beyond the provided protection.

here the thickness of the rim of such wheels is less than 2 inches,
the maximum distance which the wheel may protrude beyond the
provided protection shall not exceed 1 inch. If the thickness of
the rim is 2 inches or more, the wheel may protrude 2 inches beyond
the protection, but shall not exceed this amount.

71. Hoods.

Where hoods are used they shall conform to the specifications
given in rules 50 to 505, inclusive, in this code.

72. Chucks,
Where the chuck which holds the wheel is the only protection

provided, it shall be so designed that the jaws will at all times protect
the wheel up to the point specified in rule 70.

73. Bands.

Where protection bands are used, they shall conform to the follow-
ing specifications:

(a) They shall be made of wrought iron orsteel plate orothermaterial
of equal strength, shall be continuous and bent to conform as closely
to the periphery of the wheel as practical. The ends shall either be
riveted, bolted, or welded together in such a manner as to leave the
inside of the band free from projections.

(3) The bands shall be of sufficient width to provide the protection
specified in rule 70.

() The thickness of the band shall be made according to the
following table, which also shows the size and spacing for riveted
joints. If bolting or welding is used, the strength of the connections
shall be at least equal to the riveted joints specified in this table.

MINIMUM TEHICKNESS, SIZE, AND SPACING OF RIVETS FOR PROTECTION BANDS
FOR CUPS, CYLINDERS, AND SECTIONAL RING WHEELS

Mipnimum | Maximum dis-
Thickness of
. diameter of | tance between
Size of wheel, in inches b{x&% e;n rivets, in centers, in
inches inches
Under 8. . oo % 5 34
8to24 . ___ g Y 1
25640 30 oo Y 3% 134
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FLANGES 15

SECTION VIII. FLANGES
GENERAL

80. General requirements.

All wheels excepting those which are mounted in chucks shall always
be run with flanges.

81. Material.

All tapered flanges over 10 inches in diameter shall be of steel or
other material of equal strength. All other flanges may be made of
cast iron or other material of equal strength.

82. Finish and balance.

Flanges shall be finished all over correct to dimensions and in
balance. The requirement for balance does not apply to so-called
balancing flanges which are purposely made out of balance.

83. Uniformity of diameter.

Both flanges, whether straight or tapered, in contact with wheel,
shall be of the same diameter.

84. Recess.

Each flange, whether straight or tapered, shall be recessed at the
center at least one-sixteenth of an inch on the side next to the wheel for
a distance as specified in the respective tables of dimensions for
straight and tapered flanges.

85. Fit.

The inner flange shall be keyed, screwed, shrunk, or pressed onto the
spindle, and the bearing surface shall run true and at right angles with
the spindle. The bore in the outer flange should be not more than
0.002 inch larger than the spindle.

86. Straight flange dimensions.

Where protection hoods are used, sizes of strai%ht flanges for
straight wheels shall not be less than shown in the following table.

For 3/ze of bore
see Rule 85

A 17

- B
FIG. 1S

Nore.~For wheels larger than 12 inches diameter, if diameter of flange is
larger than the “minimum’ shown in eolumn B, the radial width of bearing sur-
face may be smaller than the minimum shown in column C, provided the area of
the bearing surface is not less than that afforded by a flange of the “minimum?”
dimensions shown for the size of the wheel in question. In no case, however,
shall dimension C be less than half of that shown in the table for the diameter of
flange used.

For wheels of 12-inch diameter and smaller the radial width of bearing surface
shall not be less than shown in column C opposite the size of the wheel in question.

e
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16 SAFETY CODE FOR USE, CARE, ETC., OF ABRASIVE WHEELS

86, Straight flange dimensions—Continued.

[All dimensions in inches)
A B c D E
Radial width of bearing
Minimum surface M Minimum
Minimum | Maximum it °¥‘°°°“

1 3 i 14 7

2 %4 % 3 % 37

3 1 % i 76 S E]

4 134 16 34 1% 3%

5 124 76 % M P

6 2 Ut 15 % 5

8 3 Y 15 3% 75
10 314 b % % 1%
12. 4 16 % b4 16
14 414 % % 4] 1%
16 515 j 1 15 e
18 6 1 1 5% ]
20 7 5 114 %% 3
22 7% 5 14 5 b
24 8 34 14 5% 5
S R
30 10 ﬁ 152 52 82
36 12 1 2 % %4

87. Protection flange requirements.

Protection flanges (see definition) shall always be used with wheels
6 inches and larger which are not provided with protection hoods,
chucks, or bangs. (See Rule 50.) Specifications follow for the
tapered type only, which type should be used wherever possible.

88. Degree of taper.

Tapered protection flanges (see definition) shall always be used
with tapered wheels having the same degree of taper, which should
be at least three-fourths inch per foot for each flange, and the diameter
of the flat area or the hole shall not be larger than shown in column
G in Table No. 89. (Page 17.)

89. Tapered flange dimensions.

Where no hoods are used, the dimensions of taper flanges shall not
be less than shown in the following table. (Page 17.)

Note.—For wheels larger than 12 inches diameter, if diameter of flange is
larger than the “minimum” shown in column B, the radial width of bearing sur-
face may be smaller than the minimum shown in column C, provided the area
of the bearing surface is not less than that afforded by a flange of the ‘‘minimum”
dimensions shown for the size of the wheel in question. In no ease, however,
shall dimension C be less than half of that shown in the table for the diameter
of flange used.
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FLANGES 17

For wheels of 12 inches diameter and smaller the radial width of bearing sur-
face shall not be less than shown in column C opposite the size of the wheel in
question.

1

<4
G

7 W

Tingle Tapar hhec/ with orne Siruight and ome 7apered riorge

%

rrg./7
GOovble 7aper htee! with Iwo Taperes /7arnges
for s/ze of bore
Soe AV/e 85
' . ~— ce
a
Fr. 18
[All dimensions in inches]
A B C D E F G
Radial width of | Minimum thick-| Minimum thick-
. | ‘bearing surface ness of flange ness at edge
e el Bl W O
Plagig o | e dme | ol
w . F
ool | M- | Max doumio- | single- | doube- | single- | ©f fange hub of
mum mum | taper taper taper taper
whee! wheels | wheels | wheels
U e %8 3 P 13 0 1
L) %% ] % U A 0 1
4 1 ol M U Y 0 2
1 5 5 s % 4 414
54 14 % 3% 34 3¢ 4 414
% 134 % % 3% 5 4 6
1 2 34 1 14 5 4 6
14 25 34 1 %4 % 4 6
135 2% 4 134 s % 4 6
1} 3 %l 13 5 % 4 6
g 3y 4 oud % H 4| e
134 3% W 14 % % 4 6
2 4 % 14| % % 4 6
2 4 1 134 % 1 4 6

Note.—Where hoods are used in conjunction with tapered wheels and tapered
flanges, the specifications given in rule 86 may be followed.

Digitized for FRASER
http://fraser.stlouisfed.org/
Federal Reserve Bank of St. Louis



18 SAFETY CODE FOR USE, CARE, ETC., OF ABRASIVE WHEELS

SECTION IX. MOUNTING
90. Inspection.

Before mounting, all wheels should again be closely inspected
to make sure that they have not been injured in transit, storage,
or otherwise. (See rule 31.)

91. Fit.

Grinding wheels shall fit freely on the spindles; they should not be

forced on, nor should they be too loose. (See rule 46.)

92. Surface condition.

All surfaces of wheels, washers, and flanges in contact with each
other should be free from foreign material.

93. Bushing.
hThle soft metal bushing shall not extend beyond the sides of the
wheel.

94. Washers.

Washers or flange facings of compressible material shall be fitted
between the wheel and its flanges. If blotting paper is used, it
should not be thicker than 0.025 inch. If rubber or leather is used,
it should not be thicker than one-eighth inch. If flanges with babbitt
or lead facings are used, the thickness of the babbitt or lead should
not exceed one-eighth inch. The diameter of the washers shall not be
smaller than the diameter of the flanges.

95. Tightening of nut.

When tightening spindle end nuts, care should be taken to tighten
same only enough to hold the wheel firmnly; otherwise the clamping
strain is liable to damage the wheel or associated parts.

SECTION X. SPEED

100. Recommended and maximum speeds.

The speeds shown in column A of the following table should not
be exceeded, except on recommendation of the wheel manufacturer,
and in no case should speeds shown in column B be exceeded.

Nore.—Some manufacturers are willing to recommend higher speeds for pre-
cision grinding and on rubber bonded wheels.

A B
‘Wheel classification r?;;l;;]:lr gpl;g& %ﬁ;ﬂﬂnygﬁ
(feet per min- | (feet per min-
ute) ute)
Vitrified and silicate whecls:
Cup and cylinder wheels when used for rough
grinding, on bench, floor, portable ma-
chines, ete oo ... 4, 500 8, 500
All other vitrified and silicate bonded wheels. 5, 000 6, 500

Rubber, shellac, and other organic bonded wheels may sometimes
be safely operated at higher speeds. This safe operating speed,
however, is dependent upon the grade of the wheel in question.
Due to the state of the art, recommendations of the individual wheel
manufacturers must be followed.
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OPERATING RULES AND GENERAL DATA 19

In general, such wheels in the harder ,frades may be safely operated
at 10,000 surface feet per minute, while the very soft grades shall
not be operated at speeds higher than shown in above tables for
vitrified wheels.

101. Table of speeds.

REVOLUTIONS PER MINUTE FOR VARIOUS SIZES OF GRINDING WHEELS TO GIVE
PERIPHERAL SPEED IN FEET PER MINUTE A8 INDICATED

. 4,000 4,500 5,000 5,500 6,000
Diameter of wheel ininches | g5 | 8 .M. | 8. F.M. | 8. F. M. | 8. F. M. | 8. F. M.

21,008 | 22,918 | 24,828
10, 504 11 459 | 12,414
7, 003 7 639 8, 276

5,262 | 5,729 6, 207
4,202 | 4,584 4, 966
3,501 | 3,820 4,138

3,001 | 3,274 3, 547
2 626 2 865 3, 103
2 101 2 292 2,483

1,751 | 1,910 2, 069
1 500 1 637 1,773
l 313 l 432 1, 562

1,167 | 1,273 1,379
1, 050 l 146 1,241
955 1 042 1,128

875 955 1,034

808 881 955
750 818 887
700 764 828
656 716 776
84 s 449 505 562 618 674 730

36 o C 424 477 530 583 637 690

Note.—* Centrifugal foree,” which is the force that tends to rupture a given
wheel when overspeeding, increases as the square of the velocity of that wheel.
For example, the centrifugal force in & wheel running at 5,500 surface feet per

minute is 49 per cent greater than in the same wheel running at 4,500 surface
feet per minute, although the speed is actually only 22 per cent grea.ter.

102, Speed test.

Machine spindle speeds shall be tested and determined correct for
size of wheel to be operated, before the wheel is mounted, and shall
never be changed as wheel is reduced in diameter, except by men
assigned for such duties.

103. Speed adjustment control,

Where speed of wheel spindle is adjustable, speed adjustment
shall be in control of authorized persons only.

SECTION XI. OPERATING RULES AND GENERAL DATA

110. Responsibility.

Competent men should be assigned to the mounting, care, and
inspection of grinding wheels and machines.
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2(0) SAFETY CODE FOR USE, CARE, ETC., OF ABRASIVE WHEELS

111. Inspection after breakage.

Whenever a wheel breaks a careful inspection shall be made to
make sure that the hood has not been damaged, nor the flanges
bent or sprung out of true or out of balance. The spindle and nuts
shall also be.carefully inspected.

112. Replacing hood.

After mounting a new wheel care should be taken to see that the
hood is properly replaced.

113, Starting new wheels.

All new wheels shall be run at full operating speed for at least
one minute before z:,ipplying work, during which time the operator
shall stand at one side.

114, Applying work,

Work should not be forced against a cold wheel, but applied grad-
ually, giving the wheel an opportunity to warm and thereby mini-
mize the chance of breakage. This 'ape;ilies to starting work in the
morning in cold rooms and to new wheels which have been stored in
a cold place.

115. Test for balance.

Wheels should be occasionally tested for balance and rebalanced
if necessary.
116. Truing,

Wheels worn out of round shall be trued by a competent man.
Wheels out of balance through wear, which can not be balanced by
truing or dressing, shall be removed from the machine.

117. Wet grinding wheels.

Wheels used in wet grinding should not be allowed to stand partly
immersed in the water. The water-soaked portion may throw the
wheel dangerously out of balance.

All wet tool grinders which are not so designed as to provide a con-
stant supply of fresh water shall be thoroughlg' drained at the end
of each day’s work and a fresh supply provided just before starting.

118, Side grinding.

Grinding on the flat sides of straight wneels is often hazardous and
should not be allowed when the sides of the wheel are appreciably
worn thereby or when any considerable or sudden pressure is brought
to bear against the sides.

119. Dresser guards.
Wheel dressers, excepting the diamond type, shall be equipped with
ards over the tops of the cutters to protect the operator from
ying pieces of broken cutters or wheel particles.
1100. Grinding room.
The space about the machine should be kept light, dry, and as
free as possible from obstructions.
1102, Lubrication.

Care should be exercised so that the spindle will not become
sufficiently heated to damage the wheel.
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LIST OF BULLETINS OF THE BUREAU OF LABOR STATISTICS

The following is a list of all bulletins of the Bureau of Labor Statistics published since July,
1912, except that in the case of bulletins giving the results of routine surveys of the bureau,
only the latest bulletin of any one subject is here listed.

A complete list of the reports and bulletins issued prior to July, 1912, as well as the bulletins
published since that date, will be furnished on application. Bulletins marked thus * are out
of print.

Wholesale Prices.
No. 284, Index numbers of wholesale prices in the United States and foreign countries, [1921.]
No. 415. Wholesale prices, 1890 to 1925,

Retail Prices and Cost of Living.
*No. 121. Sugar prices, from refiner to consumer. [1913.]
*No. 130. Wheat and flour prices, from farmer to consumer. [1913.]
*No. 164. Butter prices, from producer to consumer, [1914.]
No. 170. Foreign food prices as affected by the war, [1915.]
No. 357, Cost of living in the United States. [1924.]
No. 369. The use of cost-of-living figures in wage adjustments. [1925.]
No. 418. Retail prices, 1890 to 1925,

Wages and Hours of Labor.
*No. 146, Wages and regularity of employment and standardization of piece rates in the dress and
waist industry of New York, [1914.]
*No. 147. Wages and regularity of employment in the cloak, suit, and skirt industry, [1914.]
*No. 181. Wages and hours of labor in the clothing and cigar industries, 1911 to 1913.

No. 163, Wages and hours of labor in the building and repairing of steam railroad cars, 1907 to 1913.
*No. 190. Wages and hours of labor in the cotton, woolen, and silk industries, 1907 to 1914.
*No. Street railway employment in the United States. [1917.]

No. ‘Wages and hours of 1abor in the lumber, millwork, and furniture industries, 1916,

No. Industrial survey in selected industries in the United States, 1919,

No. ‘Wages and hours of labor in the petroleum industry, 1920.

No. ‘Wages and hours of labor in the automobile industry, 1922,

No. Productivity costs in the common-brick industry. [1924.]

No. ‘Wages and hours of labor in the automobile-tire industry, 1923,

No. Time and labor costs in manufacturing 100 pairs of shoes. [1924.]

No. ‘Wages and hours of labor in the paper and pulp industry, 1923,

No. ‘Wages and hous of labor in cotton-goods manufacturing, 1924,

No. 374. Wages and hours of lebor in the boot and shoes industry, 1907 to 1924.

No. . Wages and hours of labor in the hosiery and underwear industry, 1907 to 1924,

No. ‘Wages and hours of labor in woolen and worsted goods manufacturing, 1924,

No. 381. Wages and hours of labor in the iron and steel industry, 1007 to 1924,

No. . 'Wages and hours of 1abor in the men’s clothing industry, 1811 to 1924,

No. . Wages and hours of labor in metalliferous mines, 1924.

No. 407. Labor cost of production and wages and hours in the paper box-board industry, 1925,

No. 412. Wages, hours, and productivity in the pottery industry, 1925.

No. 413, Wages and hours of labor in the lumber industry in the United States, 1925.

No. 431. Union scale of wages and hours of lIabor, May 15, 1926,

No. 418, Hours and earnings in anthracite and bituminous coal mining, 1922 and 1924,

No. 421. Wages and hours of 1abor in the slaughtering and meat-packing industry, 1925,

No. 422. Wages and hours of labor in foundries and machine shops, 1925,

No. 435, Wages and hours of Iabor in the men’s clothing industry, 1911 to 1926, (In press.)

Employment and Unemployment,
*No. 109. Statistics of unemployment and the work of employment offices in the United States. [1913.}
No. 172. Unemployment in New York City, N. Y. [1915.]
*No. 183. Regularity of employment in the women’s ready-to-wear garment industries, [1915.]
*No. 195. Unemployment in the United States. {1916.]
No. 196, Proceedings of the Employment Managers’ Conference held at Minneapolis, Minn., Jan-
uary, 1916,
*No. 202. Proceedings of the conference of Employment Managers’ Association of Boston, Mass,,
held May 10, 1918,
No. 206. The British system of labor exchanges, {1918.]
*No. 227, Procesdings of the Employment Managers' Conference, Philadelphia, Pa., April 2 and
3, 1917, .
No. 235, Employment system of the Lake Carriers’ Association. [1918.]
No. 241, Public employment offices in the United States. [1918.]
No. 247, Proceedings of Employment Managers’ Conference, Rochester, N. Y., May 9-11, 1918,
No. 310. Industrial unemployment: A statistical study of its extent and causes, [1922.]
No. 409, Unemployment in Columbus, Ohio, 1921 to 1925.
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Proceedings of Annual Meetings of International Association of Public Employment Services.
No. 192, First, Chicago, December 19 and 20, 1913; Second, Indianapolis, September 24 and 25, 1914 ;
Third, Detroit, July 1 and 2, 1915.
No. 220. Fourth, Buffalo, N. Y., July 20 and 21, 1916.
No. 311. Ninth, Buffalo, N, Y., September 7-9, 1921.
No. 337. Tenth, Washington, D. C., September 11-13, 1922,
No. 355. Eleventh, Toronto, Canada, September 4-7, 1923,
No. 400. T'welfth, Chicago, I1l., May 19-23, 1924,
No. 414, Thirteenth, Rochester, N. Y., September 15-17, 1925,

‘Women’s Insurance and Compensation.
No. 116, Hours, earnings, and duration of employment of wage-earning women in selected.industries
in the District of Columbia. [1913.] ’
*No. 117. Prohibition of night work of young persons. {1913.]
*No. 118. Ten-hour maximum working-day for women and young persons. [1913.]
*No. 119. Working hours of women in the pea canneries of Wisconsin, [1913.]
*No. 122. Employment of women in power laundries in Milwaukee, [1913.]
Nb. 160. Hours, earnings, and conditions of labor of women in Indiana mercantile establishments
and garment factories. [1914.]
*No. 167. Minimum-wage legislation in the United States and foreign countries, [1915.]
*No. 175. Summary of the report on conditions of women and child wage earners in the United States.
[1915.]
*No. 176. Effect of minitnum-wage determinations in Oregon. [1915.]
*No. 180. The boot and shoe industry in Massachusetts as a vocation for women. [1915.]
*No. 182. Unemployment among women in department and other retail stores of Boston, Mass.
[1916.}
No. 193. Dressmaking as a trade for women in Massachusetts. [1916.]
No. 215. Industrial experience of trade-school girls in Massachusetts, [1917.]
*No. 217. Effect of workmen’s compensation laws in diminishing the necessity of industrial employ-
ment of women and children. [1918.]
No. 223. Employment of women and juveniles in Great Britain daring the war, [1917.]
No. 253. Women in lead industries. [1919.]

Workmen’s Insurance and Compensation (including laws relating thereto).

*No. 101. Care of tuberculous wage earners in Germany. [1912.]

*No. 102, British national insurance act. 1911.

*No. 103. Sickness and accident insurance law of Switzerland. [1912.)
No. 107. Law relating to insurance of salaried employees in Germany. [1913.]

*No. 155, Compensation for accidents to employces of the United States. [1914.]
No. 212. Proceedings of the conference on social insurance called by the International Association of

Industrial Accident Boards and Commissions, Washington, D. C., December 5-9, 1916.
No. 243. Workmen’s compensation legislation in the United States and foreign countries, 1917 and
1918.

No. 301. Comparison of workmen’s compensation insurance and administration. [1922}
No. 312. National health insurance in Great Britain, 1911 to 1920.
No. 379. Comparison of workmen’s compensation laws of the United States as of January 1, 1925.
No. 423. Workmen’s compensation legislation of the United States and Canada, as of July 1, 1926,

Proceedings of Annunl Meetings of the International Association of Industrial Accident Boards and
Commissions.
No. 210. Third, Columbus, Ohio, April 25-28, 1916,
*No. 248. Fourth, Boston, Mass., August 21-25, 1917,
No. 264. Fifth, Madison, Wis., September 24-27, 1918,
*No. 273. 8ixth, Toronto, Canada, September 23-26, 1919,
No. 281. Seventh, San Francisco, Calif., September 20-24, 1920,
No. 304. Eighth, Chicago, Ill., September 19-23, 1921,
No. 333, Ninth, Baltimore, Md., October 9-13, 1922,
No. 359. Tenth, 8t. Paul, Minn,, September, 24-26, 1923,
No. 385. Eleventh, Halifax, Nova Scotia, August 26-28, 1924,
No. 395. Index to proceedings, 1914-1924,
No. 406. Twelfth, Salt Lake City, Utah, August 17-20, 1925,
No. 432, Thirteenth, Hartford, Conn., September 14-17, 1926,
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Industrial Accidents and Hygiene,
*No. 104. Lead poisoning in potteries, tile works, and porcelain-enameled sanitary-ware factories.
{1912.]
No. 120. Hygiene in the painters’ trade. [1913.)
*No. 127. Dangers to workers from dust and fumes, and methods of protoction. [1913.]
*No. 141. Lead poisoning in the smelting and refining of lead. [1914.]
*No. 157, Industrial accident statistics. [1915.]
*No. 165. Lead poisoning in the manufacture of storage batteries, [1914.]
*No. 179. Industrial poisons used in the rubber industry, [1915.]
No. 188. Report of British department committoe on the danger in the use of lead in the painting of
buildings. [1916.)
*No. 201, Report of committee on statistics and compensation insurance cost of the Internatiomal
Association of Industrial Accident Boards and Commissions, [1916.]
*No. 207, Causes of death by occupation. [1917.]
*No. 209, Hygiene of the printing trado. [1917.]
No. 219. Industrial poisons used or produced in the manufacture of explosives. [1917.]
No. 221, Hours, fatigue, and health in British munitions factories. [1917.}
No. 230. Industrial efficiency and fatigue in British munitions factories. [1917.]
*No. 231, Mortality from respiratory diseases in dusty trades (inorganic dusts). [1918.]
No. 234. Safety movement in the iron and steel industry, 1907 to 1917,
*No. 236. Effect of the air hammer on the hands of stonocutters. [1918.]
No. 249. Industrial health and efficiency. Final report of British Health of Munition Workers Coms
mittee. [1919.]
*No. 251. Preventpble death in the cotton-manufacturing industry. [1919.)
No. 256, Accidents and accident prevention in machine building. ([1919.]
No. 267. Anthrax as an occupational disease, [1920.]
No. 276. Standardization of industrial accident statistics. [1920.}
No. 280. Industrial poisoning in making coal-tar dyes and dye intermediates, [1921.]
No. 291. Carbon-monoxide poisoning. [1921.)
No. 293. The problem of dust phthisis in the granite-stone industry. [1922.]}
No. 298, Causes and prevention of accidents in the iron and steel industry, 1910 to 1919,
No. 306. Occupational hazards and diagnostic signs: A guide to impairments to be looked for in haz-
ardous occupations. [1922.)
No. 339. Statistics of industrial accidents in the United States. [1915.)
No. 392, Survey of hygienic conditions in the printing trades. [1925.]
No. 405. Phosphorus necrosis in the manufacture of fireworks and the preparation of phosphorus,
[1926.] '
No. 425. Record of industrial aceidents in the United States to 1925.
No. 426. Deaths from lead poisoning. [In press.}
No. 427. Health survey in the printing trades, 1922 to 1925. [In press.]
No. 428. Proceedings of the Industrial Accident Prevention Conference, held at Washington, D. C.,
July 14-16, 1926.

Conciliation and Arbitration (including strikes and lockouts).
*No. 124. Conciliation and arbitration in the building trades of Greater New York. [{1913]
*No. 133. Report of the industrial council of the British Board of Trade in its inquiry into industrial
agreements, [1913.]
*No. 139. Michigan copper district strike. [1914.]
No. 144. Industrial court of the cloak, suit, and skirt industry of New York City. [1914.]
No. 145. Conciliation, arbitration, and sanitation in the dress and waist industry of New York City.
[1014.]
*No. 191. Collective bargaining in the anthracite coal industry. [1916.]
*No. 188. Collective agreements in the men’s clothing industry. [1916.]
No. 233. Operation of the industrial disputes investigation act of Canada. [1918.]
No. 255, Joint industrial councils of Great Britain. [1917.)
No. 283. History of the Shipbuilding Labor Adjustment Board, 1917 to 1919,
No. 287. National War Labor Board: History of its formation, activities, etc. [1921.]
No. 303. Use of Federal power in settiement of railway labor disputes. [1922.]
No. 341. Trade agreement in the silk-ribbon industry of New York City, [1923]
No. 402. Collective bargaining by actors. [1926.)
No. 419, Trade agreements, 1925,,
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Labor Laws of the United States (including decisicns of courts relating to labor),
No. 211. Labor laws and their administration in the Pacific States. [1917.]
No. 220. Wage-payment legislation in the United States. [1917.]
No. 285. Minimum-wage legislation in the United States. [1921.]
No. 321. Labor laws that have been declared unconstitutional. [1922].
No. 322. Kansas Court of Industrial Relations. {1923.]
No. 343. Laws providing for bureaus of labor statistics, cte. [1923.]
No. 370. Labor laws of the United States, with decisions of courts relating thereto. {1925}
No. 403. Labor legislation of 1925,
No. 408. Labor laws relating to payment of wages. [{926.]
No. 417. Decisions of courts and opinions affecting labor, 1925.
No. 434. Labor legislation of 1926.

Foreign Labor Laws.
*No. 142, Administration of labor Jaws and factory inspection in certain European countries. [1914.]

Vocational and Workers’ Education.

*No. 159. Short-unit courses for wage eurners, and a factory school experiment. "[1915.]
*No. 162. Vocational education survey of Richmond, Va. [1915.]

No. 199. Vocational education survey of Minneapolis, Minn. [1916.]

No. 271. Adult working-class education in Great Britain and the United States. [1920.]

Safety Codes.
No. 331. Code of lighting factories, mills, and other work places.
No. 336. Safety code for the proteciion of indusirial workers in foundries.
No. 350. Specifications of laboratory tests for approval of electric head lighting devices for motor
vehicles.
No. 351. Safety codc for the construction, care, and wso of ladders.
No. 364. Safety code for mechanical power-transmission apparatus.
No. 375. 8alety code for laundry machinery and operation.
No. 378. Safety code for woodworking plants.
No. 382. Code of lighting scheol buildings.
No. 410. Safety code for paper and pulp mills.
No. 430. Safety code for power presses and foot and hand presses.
No. 433, Safety codes for the prevention of dust explosiens.

Industrial Relations and Labor Conditions.
No. 237. Industrial unrest in Great Britain, [1917.]
No. 340. Chinese migration, with special reference o labor conditions. [1923.]
No. 349. Industrial relations in the West Coast lumber industry. [1923.]
No. 361. Labor relations in the Fairmont (W, Va.) bituminous coal field. [1924.]
No. 380. Postwar labor conditions in Germany. [1925.]
No. 383. Works council movement in Qermany. [1925.]
No. 384. Labor conditions in the shoe indnstry in Massachasetts, 1820 to 1924.
No. 399. Labor relations in the lace and lace-curtain industries in the United States. [1925.]

Welfare Work.

*No. 123. Employers’ welfare work. [1923.]
No. 222. Welfare work in British munition factories. [1917.]
*No. 250. Welfare work for employees in industrial establishments in the United States. [1919.]

Cooperation.

No. 313. Consumers’ cooperative socities in the United States in 1920,
No. 314. Cooperative eredit socities in America and in foreign countries. [1922.]

Housing.
*No. 158. Government aid to home owning and housing of working people in foreign countries. [1914.)
No. 263. Housing by employers in the United States. [1920.]

No. 295. Building operations in representative cities in 1020.
No. 424, Building permifs in the principal cities of the United States, 1925,
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Proceedings of Annual Conventions of the A iation of Gover 1 Labor Officials of the United
States and Canada.

No. 266.
No. 307.
*No. 323.
No. 352.
No. 389,
No. 411,
No. 429.

Seventh, Seattle, Wash., July 12-15, 1920,

Eighth, New Orleans, La., May 2-6, 1921.

Ninth, Harrisburg, Pa., May 22-26, 1922,

Tenth, Richmond, Va., May 14, 1923.

Eleventh, Chicago, Ili.,, May 19-23, 1924,

Twelfth, Salt Lake City, Utah, August 13-15, 1925,
Thirteenth, Columbus, Ohio, June 7-10, 1926.

Miscellaneous Series.

*No. 174,

No. 208.
No. 242,
No. 254,
No. 268.
No. 282.
No. 299.

No. 319.
No. 326.

No. 342,
No. 346,
No. 372
No. 386.
No. 398.
No. 401.
No. 420.

Digitized for FRASER

Subject index of the publications of the United States Bureau of Labor Statistics up to May
1, 1915,

Profit sharing in the United States. [1916.]

Food situation in central Europe, 1917,

International labor legislation and the society of nations. [1919.]

Historical survey of international action affecting labor, [1920.]

Mutual relief associations among Government employees in Washington, D. C, [1921.]

Personnel research agencies. A guide to organized research in employment, management,
industrial relations, training, and working conditions. [1921.]

The Bureau of Labor Statistics: Its history, activities, and organization. [1922.]

Methods of procuring and computing statistical information of the Bureau of Labor Statistics.
f1923.]

International Seaman’s Union of America: A study of its history and problems. [1923.]

Humanity in government, [1923.]

Convict labor in 1923.

The cost of American almshouses. [1925.]

Growth of legal-aid work in the United States. [1926.]

Family allowances in foreign countries. [1926.]

Handbook of American trade-unions. [1926.]
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