Transactions of the

EIGHTEENTH ANNUAL MEETING

OF THE

AMERICAN CONFERENCE

OF

GOVERNMENTAL INDUSTRIAL HYGIENINTS

PHILADELPHIA, PENNSYLVANIA
April 21-24, 1956







" .TABLE OF CONTENTS

Annual meetings [ ] [ ] [ ] L J L] L [ ] l- L - L] L ) [ ] * [ ] > L] [ ] L) L 3 L 3 - @ L - L]
Officers and members of standing committees for 1955-56 ¢ « « o+ o «
Committees functioning during the 1956 Conference year and meeting.
Officers and members of standihg committees for 1956=57 « ¢ o « o o

" GENERAL SESSION = 9:00 Aslie, April 23, 1956

The Occupational Health Program of the Strategic Air Commande
Lt.GOIQ Alvin F. Meyer, USAF (MSC). c e 5 o e o8 s s s s
The Responsibility of Official Agencies in Agricultural Industrial
Hygiene, .
Mr, Henry N. DOYle ¢ ¢ o ¢ a6 ¢ 2 6 ¢ 6.0 5. 0.8 ¢ o o v &0
Occupational Health Studies in the Investment Casting Industry.
Mr. George E, Tubich, Mr. James C. Barrett, Mr.Irving H.
Davis, Mr. F. T, lcDermott, and Mrs D. E. Van Farowe ¢ « « o

GENERAL SESSION ~ 2300 P.M., April 23, 1956

The Medical and Environmental Control of Work in Compressed Air.
Dr, Morris Kleinfeld and Dr, JOhnT.'msqn, Jle a ¢ ¢ 6 o
Some Facts on the Silicosis Problem in the United States.
lﬂ.ssVictoriaM.kao.....o........-c...
Report of Committee on Air Pollution.
m‘.BemardBloomfjsld.Qoococoooqoccqoooc
Report of Committee on Industrial Hyglene Codes and Regulations.
D!.. IBWis J' craney........l.0...!.‘...
Report of Committee on Industrial Hygiene Records and Reports,
hﬂ.ssVictori.aM.Trasko...................
Report of Committee on Industrial Ventilation,
lIr.Georgell.Ham..............-......
Report of Committee on Recommended Analytical Methods.
m‘.RomrtKem .".l.......‘...'....
Report of Committee on Standard labeling Procedures.
DrIH.B.Elldns.....-‘..............0
Report of Committee on Standardization of Air Sampling Instruments.
DrOR&lthtsmith.oc...ooo.oooo.ooo.o.
Report of Committee on Threshold Iimi ts,
m'oA-LoCO]-emanoooo-o'o-ooooooooo-oc
Report of Committee on Worker Health Information.
Dr.mrmsaChSQQOOI...Oo.uoov..oooooo

GENERAL SESSION — 9:00 AJMs, April 24, 1956

A Statistical Study of 1200 Cases of Sillcosis.
Miss Esther W, Kilmer and Dr. William Ge Fredrick ¢ o ¢ o
A Program of Public Health Nursing in Small Workplaces.
MiSSHeideLoHenriksen e ¢ 6 6 06 ®o @ 8 8 8 9 8 8 0 9 0 o 0

o & s+ @

wh g

15

20

45
53

65

66

70
70



TABLE OF CONTENTS (Continued)
\

Appointment of Resolution Comtteeo O A T TP

Rﬂport of Secmtm-tmasumro R *

RaportOfExecutiveCOmittBe...........-..-.
BUSINESS SESSION - 11:30 4,4, Apral 24, 1956
S MDA UN

Announcement of appointment of Agricultural Health Committee
ReportofResolutionsComittee. T T

[
L]
[ ]
[

3
95
98
103
105

REE

120
120



Prepared by
THE AMERICAN CONFERENCE OF GOVERNMENTAL
INDUSTRIAL HYGIENISTS

June 1956

Address of Secretary-~tresam rer:

Mr., Charles D, Yaffe
Secretary~treasurer, ACGIH
Occupational Health Field Headquarters
U, S. Public Health Service

101}y Broadway

Cincinnati 2, Ohio






-1-

AMERICAN CONFERENCE OF GOVERNMENTAL INDUSTRIAL HYGIENISTS
| EIGHTEENTH ANNUAL MEETING
"April 21 to 2, 1956

April 21, 1956:

April 22, 1956s

April 23, 19563

April 24, 1956

Fhiladelphis, Penneylvania

Stending committee meetings
Executive Committee dinner meeting

Round Table D:I.scuuionl

Meeting of directors of State a.nd local industrial
hygiene programg only, with staff members of
the Occupational Health Program, U, S, Public
Health Service

Two general sessions and one bua:lmu session

Atc .G oleHe dinner

General session’, bueiness session and Joint
session with American; Industrial Hygiene

Agsociation

ANNUAL MEETINGS AND OFFICERS

ANNUAL MEETINGS.

_ ' Chairman Secretary~
Noo! Dete _ Flace treasurer
'3 [June 2/-28, 19380 |Washington, D.C, | Albert B, Uray,. M.De | JedeBloomfield
2 |Apr, 26~28, 1939 |Washington, D,C. | W, Scott Johnson JeJoBloomfield
3 |Apr, 30-May 2,1940| Bethesda, Md. M. He Krombarg,ll.l). JeJsBloomfield
L |Feb, 17-18, 1941 |Washington, DCe | Charles L, P J .J.Bloomfield
5 |Apr, 9-10, 1942 |Washington, D,C, - | Carl A Neu, ~ JodeBloomfield
6 |May 2L, 1943 Rochester, N,Y, | Marion F, Tri JeJBloomfield
7T |May 9, 194k - |Sty Louis, Mo, Paul A. Brehm, ILD- J.F Bloomfield
9. |Apre 26=29, 1947 |Buffalo, N.Y. Ke M. Morse JoJ.Bloomfield
10 |March 27"”,19]48 Boaton Mass, Le Wo Spﬂlyar, MoD. JyJeBloomfield
11 |Apr, 2-5, 19L9 Detroit, Mich, He G, Dyktor JoJeBloomfield
12 |Apr, 22-25, 195Q |Chiocaga,- F1l. K. E. Markuson, M.D. - LeJ, Cralley

13 {Apr, 21-25, 1951 |AtImmtis City,N.Jd Ju J. Bloomfield JoE.Flanagen, Jr,
1 |Apr, 19=-22, 1952 |Cincinnati, Ohio | L. M. Petrie, M,D.. | J.E lanagan,dJr.
15 |Apr, 18-21, 195i Los Angeles, Cal, | J, C, Soet J.E.Flanagan, Jr,
16 |Apre 24-27, Chicago, Ill, Joseph Shileny MJDe J.EoFlanagan, Jr.
17 |Apr, 23-26_, 1955 |Buffalo, N.Y. Harry B, Ashe J.E.Flanagen, Jr.
18 |Apr. 21-24, 1956 |Philadelphia,Pa, |Ralph ReSullivan,M,D, | C,D, Yaffe




.
-

-2.-

OFFICERS AND MEMBERS OF COMMITTEES FOR_1955-56

- LY

Ghairman Dr. Ralph R. Sullivan, Oregon State. Board of Health
Chairmen-Electt: Dr, W. G, Fredrick, Detroit City Dept. of Health
Secretary-Treasurers Mr. C. D, Yaffe, UsSeP.HeSe

EXECUTIVE COIIHITTEE

Dr, Ralph R. Sullivan, Oregon State Board of Health
Dr. William G, Fredrick, Detroit Dept. of Health
Mr, Harry B. .ﬂshe, Vermont Dept. of Health

UsSePeHaS,

Miss Cetherine Chémbers, Wisconsin Board of Health

Dr. Seward E. Miller,

ls .P.H .S [ 4

Mr. Allen Coleman, Connecticut’ State Dept. of Health

Adr Pollution .

Mr, Bernard Bloomfield, Mich: Bept, of -°

Health, Chairman

(Succeeded Mr, Jo 8, Sharrsh, Pa, Dept.

of Health, December 30, 1985

Dr, W, G, Fred.riCk, Petroit Dapt‘c of /" 1

Health

Mr, He N Doyle, UeSePeHeSe

Mr, Arthur Stern, U,S¢P.H.S.

Dr. Leonard Greenburg, N.¥.C, Dept, -
.of Airo .Poll. LControl.

Dr, Thomas F. Mancuso, Ohio Dep‘b. of

Health
Avarde -

Dr. Louis Spolyar, mdima (Medi@i!;é):

Chaiman

~ Mrs. Mildred Mcom, Ill:lnois (Nursing)
" M, Dohrman Byers, .
 Mr, John Scet, Michigah (Eng;tnuring)

‘ Induatrilll &giene Godes & Hegulntiona .

UsSePHeSe (GMistIT)

Dr. Imus J. Cralley,
.Chairman -

Mr. D. A, m‘dw, U9 OPQHOSO -

Mr, A. L Coleman, Oonn. Dep'l‘mof
Health. -

.S.P.H.S., ]

Mr, Charles Couchman, Baltimore Ci:l:yh X

Dept. of Health .
Ml'o Bymn Hubbard, Calif. Dept‘ Qt 3
Healﬁh . ,

Industrial Hygiene Records & Reports

Miss Victori:e Trasko, UeSePeHeSs,
Chedrman $

_ %Dr. Christine Einert, Cal, Dept. of

> Pub¥dc Health: -

Mr, D, D. Hoffman, Ohio Industrial
Commi ssion

Mr, Hugh L. Parker, Georgia Dept. of
Public Health

C0 - Miss Hidde Henriksen, Minn, Dept. of
~-He@lbh. .. oo . . . .

" Industrial- Ventilation -

" Mr. George Hama, Detroit Dept. of'

Health, Chairman.

Mr, Jack Baliff, N.Y.Dept. of Labor

Mr, James Barrett, Mich. Dept\’ of
Health -

Mr, Johi C. So‘et, M:lch. Depfh. of

- Heelth - -

Mr,’ Ronald Bales, .S PQH‘QS‘.‘

Mrs Benjﬁfﬂin Femer, No. Y. DGpto of
Labor".

. Mr. B L. Schall, M. J. sm'e nept.

of H’ealth

o _Ioniaanntion S,

' Mro ﬁ. Eo Va.n F&I‘OVB, Hich. Dept.

- of HeaIth, Chairmen

: Dr. Relph G. Smithy De'broit Dept.

of Heelth
Mt'. Duncen Holsday, U.s.PaH.s». :
'Mr.. Harry Schulte, los Alames..
Sclentific Laboratory .
Mr. Peter J, Valaer, U,SePsH.S5,



Recommended Analytical Methads. -

Mr. RO“rt Keenan, U.S.P.H.S.,
Chairmen

Mr. D, E, Van Farowe, Mich. Dept. of
Health

Mr, D, E, Rushing, UoSoP HOS.

Mr, Wesley Roberts, Cal, Dept. of
Public Health

Mr, Hugh Parker, Georgia Dept, of
Public Health :

Mr, J. L, Monkman, Ontario Dept. of _
Nat'l, Health & Welfare

Dr, William L, Lea, Wisconsin Board
of Health

Small Plant Health Services

Drs Joseph Shilen, Pa: Dept: of
Health; Chairman - ‘ L

Dr, Js H, Johnston, Conn, Dept.. ot. :
Health S

. Dre Mé Se. Blumberg, U.S.P.Hv‘S‘ PURRENIE Y

Dr. Relph R. Sullivan, Oregon Board
of Health

Miss Heide Henriksen, Minn Dept. of
Health -

Mrs, Eleanor Bailey, UeS .P.H¢S. g e

‘-.,.,...'I

Standard Labeling Procedures

Dr. H. B, Elkins, Ms.sa. Dept. of
Lebor & Industries, Chairman

Mr. Hugh L, Parker, Georgia Dept, of
Public Health

Dr, H. E, StO'kinger,‘ U

Mr. Jack Rogers, los Angeles £ity ... .

Dept, of Health 30

-l

Dr, William Fredrick, Detroit Dept.
of Health

Dr, Samuel Moskowitz, N, ¥, State
Dept, of Labor e

0 :
d L0 T G
=

Standardization of Air Sampl.‘mg L R

Instruments

Dr, Ralph G, Smith, Detroit Dept. of
Health, Chairman

Mr. I. H, Davis, Mich, Dept. of Health

Mr. E, C, Hyatt, Los Alamos Scientific
Laboratory ,

Mr. H. He. Jones, UeSePeHoeSe

Mr. A. D. Hosey, U.S.PJH.S.

Mr. Paul Urone, Ohio Dept. of Health

Mr. Alfred Setterlind, Ill, Dept. of
Public Health

oS §PHSe L 1T

.Dr. He B,.

Thréshold Limti

Mr, A L,
Health, "

Coleman, Conn. Dept.

‘Chairman

S‘toldnger;.. UsSePeHeS,e

D¥, .Ls T Fairhall, Yale University

Mr, W, L, Ball, Ontario Dept, of
Nat'l, Health & Welfare.

Dr, Seymour Silver, Army Chemical
Center, Md,

Dr, A, J. Vorwald, Wayne University

Mr, Warren Reinhert, Louisiana State
Health Dept.

. Dr, Ralph G. Smith, Detroit Health

Dept °

“Worker Health Informsation -

Dr, Miriem Sachs, N, J, Dept. of
Health, Chairmen :

- Dry Jemes P, Hughes, Ohio State
University

Mrs, Tula S,. Bmcard, UeSsPeHeSe

Miegs M. E, Ingoldsby, W Va, Dept.
of Health

Mrs. M. S. Maynme, Los Angeles County
Heuth Dept. > s

TN SR8
<

..Trade Names. Index = Ad Hoc

Mr. Henry N, Wle',. Uiﬁ'oPol'bS\it i

Dr. William Fredrick, Detroit Dept.

. of Health - v

202} N I.O“B W Spolyﬂ.‘, Indo Boa-rd of
‘Health « -/ .

Miss Viotoria m’ko, UoSoPoHcSO



L] ‘ -
COMMITTEES FUNOTIONING DORING THE 1956 CONFERENCE YEAR AND MESFING

Pre-convention Seminar Cheirmen

1, Chemists: Mp, D, H. Byers, U.S.P.H.3,
- Mr,:D. E, Van Farowe, Mich, Dept, of Health

' 2, Bngineers: Mr, George M, Hema, Detioit Dept, of Health
Mry Andrew D, Hosey, U.S.P.H.S.

3. Nursess: Mrs, Frances C. Hickey, Pa, Dept. of Health
Mrs, Mabelle Markee, UiS.P.HeSe

L. Physicisns:Dr. D, J. Birmingham, U.S.P.H.S,
Dr, Mirism Sachs, N. J, Dept. of Health

Representatives on Convention Committees

Convention Chatrman: Dr, .Louis W, Spolyar; Indiana State Board of Health
Program Chairmens . Dr, William G. Fredrick, Detroit..City Dept. of Health
- Arrengementss ' ~- Mp, Frank J, Willard, J2., Pa. Dept. of Health
Publicity: Mrs, Tula S. Brocard, U.S.P.H.S.
Scientific Eh:hibits. Hr. Charles E, Couchntan,a Baltimou C:tty Health Dlpt.

=1 | "

Program Comittee

Dr. William G,. Fﬁdrick, Detroit Department of Health, Ohaiman L e
Miss Elizabeth Neubert, Tenn, Department.of-Heelth .-
Mr., Jack Baliff, N. Y. Department of Labor _

Mrc JC»E" Flaﬂagﬂh, Jr., U.S.P.H.S. 7 B
Mr. Donald E, Ven Farowe, Mich, Department of Heelth
Dre We Cle.rk OIIO’_‘E_BP‘ UgSePHeSe R

Nominatiﬂg Comtm

Dr, Ghriatine Eimt, cmr. Dept. of Public.Health, chaiman
Mr. E, Lynn Schall, N, Js State Dept. of Health -
Dr, H. E. Stomggrr‘u‘SQP.H.SQ

Resolutions Gounnittee

Dr. Seward Miller, U.S5.P.H.S,, Chairman
pr. I, R, Tabershaw, N, ¥, State Department of Labor
Mr, Louis F, Garber, Div, of Health of Missouri



Chairman: Dr. William G, Fredrick, Detroit City Dept. of Health
Chairman~Elect: Dr., Thomas F, Mancuso, Chio Dept. of Health
Secretary~Treasurer; Mr. Cs Do Yaffe, UsSePeHeSe - -

UTIVE CO

Dry William G, Fredrick, Detreit- City Dept. of Health
~Dr, Thomas F, Mancuso, Chio Department of Health

Dr. Ralph R, Sullivan, Oregon Board of Health

¥r, G, D, Yaffe', UeSePeHoeSe e '

Dr, Seward E, Miller, UsSePoHeSe

Mr, Allan L, Coleman, Connecticut State Department of Health
Mr. Jack Baliff, New York State Department of Labor o

'REPRESENTATIVES O CONVENTION COMMFTTEES
Gonvention Chairman: Mr, Louis Gargér,, Missouri Div, of Health
Program Chairman: Dr,. Thomas F, Mancuso, Ohio Dept. of Health
Arrangements s Mr; Jerome Molos, St, Louis Health Dive

Publicity: _ Mrse Tula S, Brocard, UsSePeH.S.
Scientific Exhibitss Mr, A, D, Hosey, UsSePeHeSe

FROGRAM COMMITTEE
.« Dry Thomas F, Mancuso; Chio Dept. of Health, Chairman Cn
Dr. Miriam Sachs, New Jersey Dept. of Health
Mrs, Mabelle -Markee, U,S.PeHeSe i :
Mr, John Soet,; Michigan-Depte of.Health
Dr, Lewis Cralley, UeSePeHeSe
Mr, Js Le Monkman, Depto o‘N&t'lnAﬂellth-& Welfm; =
Onterie, Canada S

Agriculturel Health ... ... . )
i Dr. William Clark, Cal. Dept. of Public Health, Chairman 156%
Mr, Emil Glanls‘bt, N, Co Stﬁ‘tﬂ Bd. of Hﬂa}ﬂl c— i ;'5
Mr, Wilson Applegate, Oregon State Bd; of Health i b
Mr. Ggorge Ramchka,; Minn, Dept, of Health. 156

Dr. Harold J, Paulus, UsS.PeHeSe = 156

L y v Ay

1/ Refers to year of appointment.

Pt B



Air Pollution

-6 =

OFFICERS’ AND MEMBERS OF COMMIITERS.FOR: 19564EY. (Cont. )
- Standing: Gonm_tf.tees (Gonjt.)r-' i

Mr, Bernard Bloomfield, Michigen Dept. of Health, Chairman
Mr, James D, MacEwen, Detroit City Dept. of Health

Mr, Ho Gardner Bourne, Ohio’ Department of. Health

Mr, William A. Fhmroo, New Jersey Department of Health

H.r. Arthur c Stﬁm’ .S.P.'H.S.

Dr, Leonard Groenburg, NJ.G. Depte of Air Poll. Control

Air Sampling Instruments

Awards

. Hr.
‘o Mr.

Mr, Irv:l.ng H. Davis, Mich.Bept. of Health Chairman
Dr, Ralph G, Smith, Wéybe Unfvesralify -

Mr. E, C, Hyatt, Los Alamos Scientific Laboratory
Mrs John Haerwood, Vermont - ‘Deptis of PubI:lo Haelth‘
Mr. H. H. Jones, IFQS.P.H.S. >

A; D, Hosey, UsSsP.H,S. STgRaT
Alfrad Setterlind, 111. Dept. of Publia ﬂedth

A

Dr, Ralph Sullivan, Oregon State Board of Health, Chairman

- My, M{ldred Moore, ‘I¥linois Dept, of Publioc. Hdalt.h

Mr. Bﬁhm mrﬂ, U.S‘P.H.S. . -
Mr. John Soet, Michigan Depts of Haalt!i Wity
Dr, Anna Baotjdr, Jol'nis Hopldml Univerhity‘

Industrial Hypiene Codss & Regulaﬁiond .

Industrial

IS

Mr. Andrew D, Hosey, .S.P.H.S., Chairman
Mr. Carl Jensen, New:México. Dept..of Public Health

Dr, Semuel Moskowitz, New York Dept, of Labor o
Mr, Charles Couclmen, Baltimore City Dept. of Health - .
.Mr. Byron Hubbgrd* Cal.t.f. Dept. of Health

: T T e
ie oﬁéé J : y

aa‘& ) : TS
Miss vm%oria Hs 'rraako, Uss.r.n.s‘, cmuman
Dr. W, E, Park, Minnesots Health Depertment:

Mr, George Tubich, Michigan Department of Health
Mr, Hugh Parker, Georgia Dept, of Public Health
Miss Heide Henriksen, Minn, Dept. of Health

s Bihae e adind

1/ Refers to year of appointment

1561/

l56
156
156
155
155

156
' 56
156
' 56
155
155
155

156
155
155
155
156

156
156
156

...158

'55

156
156
156
155
155



- 7__—

OFFICERS AND MEMBERS OF COMMITTEES POR- 1956-57 (Cent.)
Stending Committees (Cont.,)
Industrial Ventilation

Mr. George Hama, Detroit Dept. of Health, Chairman
Mr. Jack Baliff, N, Y, Dept, Qf Labor )

Mr. Jemes Barrett, Mich, Dept. of Health

Mr, Jom so&t’ ¥Yich,. Dapt. of Haalth '

H!'. Ronald B&la&, U.B.P.H.S. i

Mr. Bﬁnjmn Fm.r, N. !o Dept. of Ilnbor :

Mr, E. L. Schall, N, J. Stnta Dtipt. of Health

Ionizing Radiation

Mr. D, E. Van Ferowe, Mich, Dept. of Healt.h, Chaiman
Dr, Mitchell Zaven, Cinelunati City Dept. of Health
Mr, Byron E, Keene, New Jersey Depsxrtment of Health
Mr, Harry Schulte, Los Alamos Sciantific I.aboutory
Mr. D‘mcan HOlw’ UQS.P.H.S. ¢

Mr, Peter J, Valaer, U.S.P.H.S.

Recammended ALalﬂical Methods

Mr, Robert Keenan, .S.P.HOS.’ Chairman o
Mr, D, E, Van Farowe, Mich, Dept. of Healthu:i i ...
Mr. Do E. Rushingl .s.P.H’S. N

Mr, Wesldy RObﬁrtB, Cal, Dept, of Mlic Health

Mr, Hugh Parker, Georgis Dept, of ‘Public Health

Mr, Jo Le Honkmm, Ontario Dept. of Nat*l, Health

Dr, Williem L, Lea, Wisconsin-Board of ‘Health

=

Smell Plant Health Services E ER

Dr, Joseph J,_ Stnpo:.' Conn, State Dopt.. oi' Health, Chairman
Dr, Jan-Ligben,, Pa.,ilep.rtmnt of Health

Dr. Raiph Sulliven, gon of. Hu!:‘t,h

Mrs, Mabelle lefme, U.SoPoH.T,

Dr. Mark Blmerg, .S.P.H.S.

Dr, Mitchell Zavon,Cincinnati City Dept. of Health

7

Standard Labeling Procedures

g

156

5 |56

155
155

155

158

156
156
156
156
156

156
156
155
156
155
156

Dr. He B, Elkins, Mass, Dept. of Labor & Industries,Chairman '56

Mr, Hugh L, Parker, Georgia Dept. of Fublic Health
Dr. Hs E, Stokinger, U,S.P.H.S,

Mr, Jack Rogers, Los Angeles City Health Dept,

Dr, William Fredrick, Detroit Dept, of Health

Dr, Samuel Moskowits, N, Y. State Dept, of Labor

1/ Refers to year of appointment

v56
156
156
155
155



- 8-
OFFICERS  AND MEMBERS OF CQMMITIEES FOR. 1956-57 (Cont.)

Standing Cormittees (Cont.,)
Threshold Limits

Mr, A, Ls Coleman, Conn, Dept. of Health, Chairman

Dr, We Clark Cooper, U+S.P.HeSe

Dr. We L. Ball, Ontario Dept, of Nat'l. Health & Welfare
Mr. Warren Reinhart, Louisiana State Health Dept.

Dro H, E. Stbkinger, U.S P.HQS.

Dr. L. T. Fairhall, Yale University

Dr. Seymour Silver, Army Chemical Center, Md.

Dr, Ralph G, Smith, Bayme Urnkwarsity . .

Worker Health Infomation

' Dp. Mirism Sachs, N. J, Dept. of Health, Chairman
,Dl‘. D J. Birmingham, U S(POH.SI
" Dr, Thomas F. Mencuso, Ohio Dept. of Health
Mrs. Tula S, Brocard, Ue.S .P.H.S. ‘
Miss M. E, Ingoldsby, W, Va, Dept. of Health
Mrs. M. S, Mayne, Los Angeles Co, Health Dept.

SPECIAL COMMITTEES

Y

Constitution Review

Mrs John Soet, Michigan Department of Health, Chairman
Drs Lo Me Potrie, Ga, State Department of Public Health
Mr, Harry Ashe, {Vemont Department of Health -

Mre Go Do Iaffa’ U.s.P.H.S. .

Trade Names Index — Ad Hoe

Mn Henry No- DOYJ-Q, UtSoP.HoS. °F

Dr, William Fredrick, Detroit Dept.'_, of Health
Dr. Louis W,. Spolyar, Ind, Board Or Hﬂalth ;
Miss Wictoria Trasko, U.S.P.HaSy

156
'56
155
155
155
156
155

156
156
156
155
|56
156



v

-9 -

GENERAL SESSION
Apl‘il 23’ 1956 - 9'00 BeMe

Dr. Ralph R, Sullivan,'Chairmn, Presiding

THE OCCUPATIONAL HEALTH PROGRAM OF THE
STRATEGIC AIR COMMAND :

Alvin F, Meyer, Jr., PE
Lieutenant. Colonel, USAF (MSC)
Headquarters Strategic Air Command
Offutt Air Force Base, Nebraska

The Strateglc Air Command, more generslly known as SAC, is the long

range nuclear sirildng force of the.United States Air Force, Under control

of the Joint Chiefs of. Staff, SAC has the mission of being prepared to conduct
long renge bombardment missions-in any part of the world at any time, It is

& highly integrated organization of men and machines, The principal aircraft
used by SAC are the six jet, swept wing B-L7 (en.aircraft in the six hundred
miles per hour class); the B=36 bomber with six conventionsl and four Jet
engines capable of operating above 40,000 feet with a bomb lead of up to forty
tonss the eight jet, swept wing B-52 stratofortress; the KC-97 serial refueling
tanker; C~12 globemaster cargo aircraft end strategic fighters, The KC-135
Jet tanker will be in service in the future. In the.event of actual combat
operations the ultimate aim of SAC's.operations is to disarm the enemy as .
qiickly as possible and to destroy his will to fight.. A brief, unclassified,
comprehensive description of SAC, its. air rg.ﬂ'., training and orgenization is
contained in the pamphlet "Scamning SAC."(1). & . i

The question might well be. asked, '"Why have an occupational heslth pro-
gram in a cambat militery orgenization such as SAC?" As the modern weapons
system has. become more- and:more effective, necessary support and maintenance
for aircraft, accessories, armaments and weapons has also become increasingly
complex, The airplane and its essociated components today is vastly different
from those of. World War II,- As.an example, the sircraft structural repair
problems are quite differept. from those which existed in days during the
reciprocating engine, medium performance aircraft era. The skin of a Bwl7
bombardment type aireraft was-2/32 inch thick sluminum, On the B-L7 it is
5/8 inch mé_é” inch) thick at the wing root tapering to 3/16 inch at the. tip,
On the B~52 it is milled aluminum,  twelve times thicker then the B=17 .skin,
Competent structural engineering knowledge and skill is required- for the repair
and maintenance of such aircraft. Virtually every aircraft component and
system has become of & nature requiring specislized inspection and repair
techniques, even at base. level. A further example of. the. increasing.complexity
of the maintenance operations may be gathered from the fact that 19,5 man-hours
of maintenance. are required to produce ocne flying hour for the B-17, The B-L7
requires L7 man-hours of maintenance (exclusive.of engine overhaul and. minor
repair); the B-36 requires 92 hours per flying hour, and the B-52 requires
117 hours, 5 e _ _ . : S e

. With the sdvent of atomic and‘thampnuclear mnpénﬁ_ delivered by high
performance jet aircraft, the importance of a single aircraft and a single
weapon becomes immedistely apparent. It is obvious.that a high degree of
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base operational level inspection and maintenance is required if the weapons
system is to be ready to discharge its assigned mission in an economical
manner, Depot overhaul and maintenance is still a major requirement; how-
ever, maintenance activities at base level have become more detailed, requiring
highly skilled personnel and equipment,

Concurrent with the development of the airplane and the increasing
maintenance problems at installation level, there has developed a widening
utilization of the techniques and procedures common to the aviation industries’
throughout the Air Force structure. Management is intensely aware of the
dollars and cents aspects of all operations, both as they are related to
materiel and with regard to manpower (the latter being one of our most critical
assets)., Operating as the USAF does within strict budgetary and personnel
allocations, it is essential that maximum productive effectiveness be maintained.
An example of the concern in this area is the fact that in SAC all maintenance
personnel are required to maintasin time cards similar to those used in industry.
These time cards are usid as a basic source of data for the maintenance pro-
duction control system;,{2 ) “Included in the non-productive man-hour account-
ing are reports of absences due to illness and injury, medical out~patient
treatment end physical examinations end similar procedures.

Some better idea of the scope of the occupational health problem on &n
average SAC base may be obtained from the following information for a typicel
two wing SAC base. Almost eighty percent of all SAC perscrnel are involved in
maintenance or support activities, A typical base may have between six and
seven thousend personnel assigned, of whom the majority are, of course, mili~-
tary. Aircrews comprise epproximetely ten percent of the total number, The
total physicel assets, including the sircreft and real property, average
around $358,400,000. The average hourly wage paid meintenance workers amounts
to approximately $1.25, The total monthly operating cost, including salaries,
utilities and similar costs, emounts to approximstely $2,922,000. The aver-
age total floor space of base shops is 356,000 square feet, In addition, line
maintenance and hangar facilities provide another 160,000 square feet of work
area,

A wide variety of industrial type operations are conducted within the
shop and work aress involving many industrial hygiene and occupstional health
hazards and problems typical of the aviation industry. Becsuse of the spe~’
cialized nature of Air Force operations, there are a number of unusual type
- hazardous expésures, Among thé problems of major concern in this area are

those related: io high intensity noise and the handling of large volumes of
aviation fueX, - -
R By by TR R '

The Eﬁ'cr&ﬂ inspection and maintenance program includes such activie
ties as pré~-imd post-flight inspections, minor aircraft repairs, weshing
end pre-flight’ preparation of aircraft, In addition to the exposure to chemi-
cel hezards incident to such work, personnel must accomplish these operations
frequently under extreme climatic conditions with exposures to very high or
very low temperatures, high winds end glare conditions. Although a major
portion of the aircraft overhaul and maintenance operations are conducted i:
shop areas, there is a considerable amount of work actually done within air-
craft in perking areas which requires personnel to work in very confined areas,
again frequently under adverse climatic conditions, There are many froblems
of ventilation and illumination of work areas within the airplane, It is
obvious that even a small amount of solvent vapor may represent & very serious
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potential hazard under such conditionss,

Field maintenance activities include shops for ifi-flight refusling
equipment, hydreulic systems, electrical e quipment, instrument end office °
machine repeir;, overhaul of pneumatic systems, wheel end tire build«up, fuel
system repair, aircraft repair end reclemation, repair of motorized and
ground equipment, battery shops, and power plant maintenance, including
engine conditioning, engine change, engine build-up and tear-down, power peck:
repair, jet engine overhaul and propeller repeir. A wide variety 6f materials
affording potentiel hazards, including solvents, alcohol, lubricants, small
qiantities of toluene, acetone, ethyl alcoliol, causti¢ cleaners, fuels, some -
exposure to lead, are present throughout these shops, There are potential
exposures to carbon monoxide and many of ‘thé chemicals required in nainten~
ance operations are possible sources of dermatitis,

In ‘support of the aero-repeir facilities there are required a number .-
of fabrication operations., In addition, minor changes in aircraft configura-
tion and components frequently require the preparation on a semi-production
line basis of equipment for "technical order complianoe." To support this
function there are woodiorking shops, machine shops, welding shops, doping,
painting and fabricating shops, sheet metal shops, electroplating shops,
trichlorcethylene degreasing facilities, parachute, leather repair and textile
facilities. The usual industrisl hygiene problems involved in all of these
operations are present, Included are: meshanical injury, poseibility of pro-
duction of dermatitis, expesure to ultraviclet and infrared radiations in
welding operetions, metal fumes, exposure to benzol, acetme, ethyl alcohol, -
napiitha paint pigments, solvents, ethylene dichloride, methyl ethyl ketone,
trichloroethylene and electroplating materials. ‘

Another very important maintenance activity is the armament and elec~
tronics maintenance operation, In this activity the radar, radio and gunnery
systems are maintained as well. as camerse repair, navigation and bombardment
devices and associated. weapons maintenance. Meaterials used. include such .
solvents as trichlorcetlylene, with some soldering accomplished and the poten-
tial problem of exposure to microwsve xadiation. , . -,

In addition td concem: with the occupetional environment - in the air-
craft maintenamee shops, there:-are a number of other activities of primary
concern in the occupsationel heslth program. Each base has: & large motor
vehicle shop in which routine periodice maintenance -is accomplished so. as to
keep Air Force.owned vehicles in proper operating conditiom., These shops are.
typical of lurge automotive repair garesges and involve operations such as
- soldering, painting, welding and engine overhaul. ' Opsration of the fuel system
for eircraft-involves the handling of large volumes of aircraft fuels and
associated additives, - To support an activity of the magnitude of the average
air base, housekeeping of .the installation is accomplished through the
instellations engineer, He operates welding shops, sheat metal shops, de= .
greasing shops, woodworking shops, paint shops and has plumbers and electri-
'‘clans and cther utilities personnel: working throughout the hasae - ‘The insect
end rodent control section opsrated by this division handles & wide variety of
economic poisens with associated potential exposures both to the, poisons and
their diluents and solvénts. Base fire departments handle large volumes of -
fire extinguishents, such as chlorcbromiomethane, carbon dioxide and: carbon
tetrachloride, with attendsnt potential exposures., Most bases have their own
water and sewage facilities with attendant problems of protection of the
operators thereof against such chemicels as chlorine gas, lime, soda ash,
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fluorides, methane and hydrogen sulfide. ;

There.is also present potential hazards affecting clerical and edmini-
strative personnel, such ss the handling of duplicating fluids, exposure to
deficiencies of illumination and other adverse working conditions.

The occupational heelth problems in the Air Force working.environment
elso include cognizance of factors in the working environment which produce a
lessened ability on the part of individuals to do their job. This situation
is typical of that which exists in civilien industry and may arise from phys~
ical, psychological or other factors, In many instances, such individuals fre-
quently present themselves to the out-patient department with vague. and ill-
defined symptomss Among the factors which influence the- incidence of this
situation are: , ‘

a. Actual repeated exposures to unsuspected low level toxicants with the re-
sulting slow build-up within the body of harmful effects.

b. Long working hours coupled with adverse envirommental conditions such as
excessive heat or cold, glare, nolse, irritating or aesthetically un-
desirable conditions, , ’ A

c. Poor dietary habits. ‘ - )

d, Dissatisfaction with Jdb, pro,mqtib& opportunitiéé or relé;t;ect conditions.
e. Adverse off duty living or recreational facilities, =

f. Mild personality or emotional conflicts, either jobr or off duty related.

Concern foi S,his type problem is no unusual situation peculiar to Air
Force operations, (3. B AT R il

.

There are also present all of the dsual community public heelth consider-
ations required for the living environment: the need for consideration of
housing, food service, provision of sanitary water supply and waste disposal,
insect and rodent control amd the prewéntion of communicéble diseases.

A comprehensive occupational health program is & logical extension of
Air Force management's interest in the total-problem of economical, effective
Air Force operations, The occupational heelth program in SAC is designed to
improve and maintain the productive effectiveness of the working force, both
military endeivilian employees, The aim of the prograw is not only to pre=
vent or mimimtze time: away from places of work as a result of occupational
diseases armd injuries, but slso to reduce all lost time due to sick absenteelsm,
This has siwdlys been & fundamental concept of military medicine with its
principles of selection of personnel to meet physical standards, preventive .
measures to mimimize the effect of adverse conditions and- early restoration of.
the sick and injured to: duty.. ) SR - :

The occupational health program developed to: provide the required health
promotion and conservation measures st SAC inatallations is an integral part
of the base medical service. In general, it: consists of twa broed functional
areas~-those devoted to procedures for individuals end those which pertain to
the environment, The functional activitims of the flight surgeons are closely
integrated with those of other medical personnel and the sanitary and indus-
trisl hygiene engineers of the medical service. : g
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;. To a large extent the entire military medicel system.is.concerned in
one way or another and out-pstient depsrtments, laboratory, aeramedicel .
services and. ndminiatntiu activities, not nnmally considered as plrt of
the preventive madical effort, have major roles. to play in the program. A

physical ‘classification prcfiIe is 4 basic part of each airmen's Job de- :
scription and such physical proi‘ilea are assigned an individuasl.on his entry
into the military service based upon his physical examination .at that -time.
Approp::i&te changes are made in eévent of illness or injury.and if the profile
- does not meet that for the job eoncamed,th& individual must be reassigned
or retired under provisions of personnel procedures. Provision exists for
similar pmcedhrea with regard to civilian employees under Civil Service regu-
lations, In ‘addition, pre-placemmt .physical examina,tiona progrems are
enforced for ‘those Jobs. in which there are special physical considerations
requiring either base line data or qcluaion of. individuala with diaqualiry-
ing plvsical status., : £ _ 3

" “Perfodic physicel examinations are utilized to detect the effscts of
exposure to the occupetional environment with a view of possible initiation
of corrective measures well in advence of actual onset of .diseamor dis-
ebility. ' While it would be highly desirsble to accomplish.such exsminations
on all of the SA.C work’ fomea’,g the scarcity of physicians and medical perscnnel
precludes t.h:la; instead., with the ea:ceptiop. of certain potentially serious
hazardous exposures, periodic examinations are mcompliahad on.a statistically
significant portion of the exposed group wj.thin a .shop or work area. The .
selection of individuala for ‘the aampling group is ga.neully based on.eval-
uatdon of the wark envirdnment ‘and. operation by the industrial hyglene
engineer, 80 88 to aqluct individuals with the greatest. exposurse, . Similarly,
in work areas where enviromntal mays h.ava shown the exposure pot«ential
to be slight, rendom exeminationg .are made periodically on selected indivi
dusls, ‘The results of thése examinations ere carefully studied and if indi-
cated additionsl personnel are exsmined, Workers exposed to high intensity
noise are included in the group reguiring detalled physical. examinations on
a periodic bagis. . Of intergst. also is the fact that only standerd Air Force,
Department of Defense and federal sgency. forms are used for maintenance of
‘Fequired recprds of tha occupational health praogram,  As a. result, the sten-
derd military out-patient service toldem are a. basic compgnent. of the occupa=
tional heslth prpgram xe a.. There is a wide variety of. standard federal
forms ‘which . dre ‘sither directly applicable or may be[ nd"ag_l'.ad for the Purposes
required in the occupatianal heslth program. . v nzor. A Pl

The close relationshlp between medical and eﬁgineer:lné procedures re=-

quired for the operation of .the periodic- physical. examination. program is
carried’ oufﬂ,' urtﬁer Jith regard to .investigations of suspected cases of occu-
pational diseasa or d&mtitip Environmental suryeys of a::posum cond.i'bions
. __"-agcompliahd on al;l. such gases,. TR e e o

There ere manx unuaual emzimnmental prohlema reqxiring ths practice ,
of a high degree of sahitary and industrial hygiene engineering skill, Adviee
and assistance 1s provided operating agencies on minimizing of the effects of
environment on aircrews, Considesrable emphasis is being given ta the. bio-.
technical aspects of work proc edures and shop environments with e view toward
improved workexr effectiveness,. Studies made in the paat have included those on
‘aircéreft fuel cell repair, human engineering in battery shops and acoustical
noise reduction design for crew positions in aircraft, smong others.
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To coordinate and direct a program of the broad scope covered by the
occupational Nealth program in SAC at many instellations there have been.
appointed preventive medicine councils censisting of the senior medfcal”
officer in charge of the medical facility, the flight surgeon, the chief of
professional services, the sanitary and industrial hygiene engineer officer,
the veterinary officer and representatives from the directorate of materiel
and office of safety and other base agencies. A major area of service to ths
command provided through the occupational health program is in consultations -
to various staff agencies at SAC headgarters and numbered Air Force head-
quarters, These professional consultations cover a wide variety of engineer=-
ing and bio-medical subjects which include both planning for new procedures
and operations in which potentially hazardous éxposures to physical, chemical
or biological agents of disease are present as well as solutions to current
problems, Another major contributary service to other agencies is ‘the pre-
paration of articles on occupational health subjects for publication in
various publications such as the SAC Maintenance Engineering Bulletin and

the Combat Crew and Fly:l.ng Safety magezines,

In order tc providée required additional training for newly commis-
sioned sanitary and induetrial hygiene engineers, there has been developed
& guided study program. This program is intended to' be uséd &s an aid in
self study and supplements treining available from other sourcese A number
of comprehensive reference publications in the field of occupstional health -
have been prepared for use as' guides' in the command, Among these ere those
relating to noise,’ radfation exposure, plamiing for dissster operations, &
guide to the occupational heslth program and an engineering data book for the
preventive medical and occupational health' program,  Infommstion on prevenw
tive medical and occupatiponal heal'th subjects of & ron-directive nature has
elso been distributed to-subordinste“activitiss by the cammand surgeon's

office through the means of a preventive medicine bulletin.

Biometric studies of both obtupationsl and non-occupational disease
problems are a continuing functioh' at' command headquarters arid subordinate
levels. The commend sick absence rate for- both military and civilian personnel
is computed from data available from the previously referenced time cards, |
This date is analyzed in camparison with known rates in civilian industry and
other military organizations, Review is also made of all clinicsl record cover
sheets, DD Form 4B1-3; in’ cases of hospitalized conditions attributable to
occupational exposures, Where indicated, follow-up action is taken to bring
the facts of such cases to the attention of management. ;

In caicTusion, the cccupational health progrem in SAC can be thought
of as compa¥lile to that of the civilian aviation industry with necessary
modificatio b f¥t the special needs of a combat military organization,
The future problems will undoubtedly bs of a stimulating and challenging nature
if the experience of the past is any indication. The mission of conservation
of productive effectiveness is being met although many problem areas yst
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THE RESPONSIBILITY OF OFFICIAL AGENGIES
IN AGRICULTURAL INDUSTRIAL HYGIENE

... Henry Ne. Doyle
Occ, Health Program
USPHS

The population of the United States in 1910 was 92,000,000, Today it
is 166,000,000, an increase of €0 percent, In.1910. there were 322,000,000
acres of crop-land, Today there are 350,000,000 acres of crop-land, an increase
of only 9 percent, Yet, we have no difficulty producing enough food for our
present needs, On the contrary, we are faced with the problem of farm surpluses.
It is estimated that 310,000,000 acres will be able to supply our 1960 popula-
tion, The reasons for this increase in productivity per. acre are manifolds
Improved farming practices, such as erosion control and the use of fertilizers
and other agricultural chemicals, have contributed appreciably. Mechanization
has increessed the ability to harvest. Furthermore, machines have released for
human food about 75,000,000 acres which were formerly required to grow feed
for the horses and mules which they replaced. . ol

This same mechanization has now made it possible to produce more than
enough for our present needs through the efforts. of only 6,500,000 farm workers,
or 11 percent of our working population, whereas in 1910, 11,600,000 or 31
percent were employed in such pursuits. ' '

Examining these trends further we find that the number of farma is now
5,425,000 (1954) as compared to about 6,600,000 in 1910. lore important, half
of our present farms proguce nine-tenths of the crops. Those of us in indus—
trial hyglene are immediately struck with the parallel with industry where a
small number of -large companies account for a high percentage of the total
produetion. _ - N ) ' e

.~ And, just as large menufacturing concerrs are often better able, because
of the scale of their operations, to afford the latest ddvances in mechanise-
tion, so, and frequently to a greater degree, are large farms better able to-
employ mechanical equipment, The capital investment assoclated with many of
the new mechanical devices hq.vinﬁiagrioultﬁr_al uses often represents an amount
which cannot..be spared for a small operation. % ,

Some idea of how mechanisation has progressed in farming may be obtainsd
from Us S. Department of Agriculture statistics, which reveal that between 1941
and 1952 the number of tractora increased from 1,7 million to 4.4 million
(159 percent), the number of grain combines from 225,000 to 940,000 (318 per-
cent) and the number of mechanical corn 1,'pi.-alu:_arﬂ from 120,000 to 635,000°
(429 percent), The over-all increase of total power on American farms during
that period exceeded 70 percent. Farm output per man now has approximately
doubled in the 15 years since Pearl Harbor. R '
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Part of this increase per mean-hour also results from the greater use
of egricultural chemicals, which not only increase mroduction but also reduce
labor by controlling weeds, insects and other pests which formmerly required
hand cultivation measures,

Agriculture, thus, is seen to have undergone a change during the past
generation similar in nature to the revolution in manufacturing which had an
earlier start,

What effect has this change had upon the health and safety of farm
workers? Farming is intrinsically hazardous, Accidents have alwsys been
frequent on farms, While statistics are not available as evidence, it is
quite certain that a great meny injuries have resulted from the handling of
farm horses., Interestingly enough, a limited survey in one county within
the past six months showed that 8 out of 29 recent accidents involved horses.
Even with mechanization there seems to be a tendency to keep a few horses.
Og Ly farms visited in this survey 36 had at least ohe horse, with a total of
182,

Other farm animals, particularly bulls, also present safety hazards
to farm employees,

The denger of infections from injuries incurred on the farm must be
considered much greater then that in industry. This denger is heightened by
the nature of the working environment, the inaccessibility of first-aid
facilities, and the absence of organized health maintenance programs stress-
ing prompt care of minor wounds and other dermatologic conditions, The - -« , -
greater prevalence of the tetamus hazard on farms -i;s well recogniged, but
other orgeniams must also be considered. -

There are a number of bacterial diseases which may be contracted in
connection with egricultural work, Brucellosis, or undulant fever, is
generally thought to be the most commom one, but reliable statistics are
lacking, Incomplete reporting, as well as unrecognized cases, may account for
more cases than are actuelly recorded, One factor contributing to ‘the higher
incidence of brucellosig is tHat many farmers themselves vaceinate:cattle,
rather then calling upon a veterinarian, and thereby risk accidental infec-
tion, Other diseases of significance include anthrax, erysipeloid,
1eptospirosis ’ tularemta, Bovine tuberculosis and var'ious foms of salmonel—
lO!iﬂ.

The' : r {s ‘also eprsed to a variety of ‘viral and rickettsial
diseases, indluding equine encephalomyelitis, omithosis~-which is- commonly
called psitticosis~-Q fever and Rocky Mountain spotted fever; -There is a
long list of mycotic diseases, of which actinomycosis and histoplasmosis are

examples, A nuxﬁber of para&itic disedses are- aiso potential hazarde.

Moving from these biologic hazards to phyaical agents, we find that
farm work involves exposure to extremss of tempersture, both high and low.
Heat exhaustion and heat stroke undoubtedly affect many farm workers, Another
problem believed to be significant is skin cancer, produced by prolonged ex-
posure to the sun's rays, '
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~ The incressed use of machines has brought a whole group of hazards new
to agriculture, Noise exposures, for example, may now be sufficient to
affect the hearing of some individuals who operate machines for considerable
periods, When more is learmed about the problem of vibration, it may also
be found to have sdverse health effects on agricultursl workers, Mainten-
ance and repair work on farm mechinery introduce further problems, such as
the hagards of welding, ) : . T I

Accidents incurred in the use of farm mchinéry i'epreaent one of the

major categories of farm hazards, Accident rates in agriculture are far above

industry as a whole. In 1954 only the mining and construction indystries had
higher death rates, sgriculture having 60 fatal work accidents per 100,000

(a total of 3,800) as compared with a rate of 25 per 100,000 for all indus-
tries. The injury rate, according to the National Safety Couneil was 4,930
per 100,000, compered to 3,240 per 100,000 for all industries, ?

In addition to biologic and physicsl hazards, the industrial hygienist
who looks at present=day:farming is-struck forcibly by’ the vast number of
toxic chemicels which have coms into use. Although many of these are soil
conditioners And fertilizers involving little hazard, the majority are
insecticides, fungicides; rodenticides, nematocides and weed killers which
are employed specifically becsuse of their toxic properties. While some are
comparatively safe, nearly all present some degree of danger to humans, and
some must be classified es extremely hazardous: -In particular, the heavy
metals, such as lead, arsenic sand mercury, the halogenated hydrocarbons, and

the organic phosphates present serious potential dangers to tbe people using

them and sometimes to others. uprl:ing- or living in the vicinity., .. -

In dealing with industrial exposure to hagardous materials, we fre=
quently express the view that any material, regardless of toxicity, can be
used safely, provided that proper control measures are employed. The ssme
philosophy might be applied to agriculture, but: assurance of proper control
measures is harder to.obtainy at least at the present time, The reasons for
this are readily sppasrent, Industrial operations can usually be performed
in & fixed location Where exhaust ventilation or other suitable control -
methods sre feasible, Industry has been subjected to fairly extensive and

intensive educationsl-programs.on health and safety for at least a generstion.

Larger companies usually have full-time safety and medical departments which
ere on the alert for potemtial dangers, - Furthermore, personnel: of insurance
carriers and official sgencies make frequant visite to: industrisl. plants. to-
check for posasible haserds, - : - . g A ‘

Ontlve other hand, agricultural workers generslly hawe little idea of
the potentisl hasards involved im the handling snd application of dangerous
- chemicals. Although most chemicals :of this type carry warnings on-the con-
tainer labels, there is a tendency to pay little or no attention to: them,

Qs

particularly if a material has been used previcusly without untoward incident,

Moreover, the methods of spplication are almost gs varied as the
materials used, . Many of these methods present dangera that would not be
tolerated in manufacturing establishments, For example, the application of
fumigents such as carbon tetrachloride in comnection with grain storage may
involve techniques that would horrify an industrial hygienist. On a recent
- farm survey, workers were observed tying handkerchiefs over their faces to
protect themselves from heavy concentrations of carbon tetrachloride,

<1

>t
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j Thus, we see that the problem of hazardous exposures an the farm is
cne of consideérable magnitude, Let us now consider what ia be:.ng done and
what more needs to be done about the problem,. .

Océupational health progrems are conducted in official agencies either .
because of laws specifically concerning industrial working conditions op
because of broad powers regarding the protection of health, Virtually -all of
these programs were inaugurated to cope primarily with problems associated
with-manufacturing, end, sometimes, also miningi Few of them geve much
thought ‘initially to the farm worker, In recent years some of -the State
units have devoted scame attention to specific farm problems that have came to
their attention, TFor exanple, in Florida, where 46 claims for parsthion :
poisoning were filed in 1952 and LS in 1953, the Division of Industrial
Hygiene has conducted an educational campaign. among citrus grove and truck
garden owners on. the hazards of insecticides snd the preventive measures to
be taken,

 Also; the high incidence of occupational disease among agricultural
workers in California has led to special investigations of farm hazerds in
that State. In 195k, of.23;101 reports of occupationadl ‘disease in Cali-
fomis, 3,143 (13.6 percent 1} were-in agricultursl workerss

" In addition to purely ogcupational influences, the health of meny
farm workers is affected by environmental factors:which:are much less sige
nificent. emong: presentday urban workers,.: Farm labor,:especially migrant.
workers, sometimés have to:live in places:where. the. housing and sanitation
stendards are far below those: now considered.as:acceptable to the American
way of life, Large numbers of workers follow the crops from one State to
amother, meanwhile living in. places: where waste disposal ie primitive, where
water supplies-are of questiomesble. quality; where food: spoilage: is difficult
to prevent, and where: protection against flies. and other disease carriers is
absent, The problem of health protectiom for: such paople extends.far beyond‘
the control of the traditionsl occupational diseases, encompassing, in
addition t6 basic sanitation, knotty questionz of medical care for indivi-
duals not eligible for service availebls. to permanent citizens: of the area.
Under these circumstances, it~ 1s remsonable: to. expect] such transient. workers
E ) increase the trahsmsasm of: eomununblw diaane; frak:. one:&m& to another-
: . S 233 Tan PP S

-2 While these pmblmr raquirea ac.tion involving all of the svailable e
community -hesltlh resources, occupational health personnel must not overlook -
their responsibility in this area. Industrial hygiemists, in checking the.
working environment in factories and mines, should also be concerned with the
water supplyy weshing facilities, waste disposal and food-ssnitation. Neither
should they eglect these points with respect to farms work ory. for that matter,
in other situstions shere woriters are housed temporarily, such as in conetru:c-
tion camps, Since responsibilities in this field alse rest.upon other - i
Personnel in State and local. health asgencies, policies for the best utilization
of resources must be developed to meet the individual situation, It is
important, however, to recognize the place which these problems have. :I.n the
broad field of occupatioml bBealth among agricultural workers. . 3

As stated before, & numbez' of State occupational heal‘bh units hwe
caricerned themselves, to & Iimited extent, with specific or selected problems
involving the health of agricultural workers, To the best of our knowledge, .
however, no agency has ever considered the over-all problem, with the objective
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of ascertaining the extent and severity of health problems on. the farms of its
State. This approach, which has been spplied effectively by the States in
plenning logical and sustained progrems for the improvement of worker health
in industry, must now be used in agriculture if we are to successfully cope
with the problems facing the farm worker. - y

The first stirring of activity in this direction came in 1955, when
the South Dakota Department of Public Health requested assistance in planning
én occupational health progrem for thet State. In response to this request,
the Public Health Service suggested that-the program be developed to give
industry and agriculture equal consideration from the start, To help develop
such a program, the Occupational Health Progrem of the Public Health Service
assigned a veterinarian to South Dakota last September. Through this project
1t is hoped to evaluate the effectiveness of certain survey techniques, and
to develop useful information regarding occupationgl health problems and
methods for their attack,. - S s I

. Coincidentally, during 1955 the State University of Towa Medical School
established an Institute of Agricultural Health which will study similar

questions in Iowa.

It is significant, we believe, that these related projects were inde= .-
pendently conceived end started at this time, Although the existence of health
and safety hazards on the farm has been recognized by public heelth authorities
for some years, the South Dakota and Iowa programs represent the first positive

steps taken toward a comprehensive apprqach to the problem. ) % goa

- .
et TS

While some findings frqm these two States mey becoms available .
relatively soon, other States need not wait foxr.them before taldng stock of the
adequacy of their activities with respect to this particulsr segment. of the
employed population, Indeed, because of variations in crops, climate, soil
and other factors, problems will be found to differ in each locality, and all
States can contribute appreciably to scientific lmowledge while carrying out.

8 public health activity of reel mepit, = ... . C e 2 Napalee

. L R A L e o < ALY T s T
The subjects which need exploration are numercus, Study needs to be ‘
made of the toxicology end proper application of chamicals, of the safe use of
mechenized equipment,  -of the gensral health status of agricultursl workers ss
compared to the rest of the population, of the-effectiveness of educational -
measures, and of the availability of health resources,

This -is a new and. complex.field confronting the industrial hygienist,
The agricultural occupational health problem may ngt resdily lend itself to
solution, but.in every State where agriculture is a significent industry, en
earnest beginning should be made to meet this public health responsibility.
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OCCUPATIONAL, HEALTH STUDIES IN THE INVESTMENT CASTING INDUSTRY
Environmental Aspects’

Ge E. Tubich, B.S,
F. To McDermott, B,S,
I. He Daﬂs, B.S.
Jo C, Barrett, B,S,
D¢ E, VanFarowe, B4,
Michigan Dept., of Health

INTRODUCTION

Industriel investment casting is a new industry and little is lmown
about the pote?t%al health hazards associated with its operation, Kramer -
and Goldwater reported the hazards assoclated with the use of mercury as
a pattern materfial in the Mercsst processs Many investigators have reported
on the heslth hszards in the sand foundry indistry, - Since there is a material
difference in the sand casting foundry technique and the investment casting
technique, this study was undertaken to determine the nature and extent of the
potential health hazards in this industry.

THE INVESTMENT CASTING INDUSTRY -

HISTORY (2) we Industrial fnvestment casting is more commonly kricwn as
the lost wax process, Three different sources were responsible for the
development of the indwstrial casting techniques, The fundsmentals-of this
process ceme from the arts, - This method of casting was used in thé creation
of etatues and artifacts &4 long ago &8 2,000 B.,C, in Egypt and perhaps -
eerlier in Ching, With the exception of & few fleeting instances little is
known of the progress of this art until the 16th century. During the 16th
century, Benvenuto Cellini cast many of his figures and objects of ‘art using
the lost wax process, Like others of his contempérary artistic countrymen;
he kept his method secret; thus, the process was lost for several hundred years,

The procesa, hoﬁévef‘, ‘wag radiaeovemd in 1897 by a dentist, B. Fe
Philbrook, and further developed by Dr. W, Hi Taggart., The dentel profession
contributed accuracy, motﬁ surfaces, and mostmub compounds ‘bo this cast-
ing process.

: Thé thi®rd gairce of iriformation and tecliique was supplied by the
Jjewelry trade in the early thirties. The manufacturing jewelers' contribition
to the lost wex pridocess was the development of & rermment die as & means of
producing tlieusands of castings as exact duplicates of the pattern,

PLANT DISTRIBUTION--Prior to World War II less than 10 percent of the
existing number of manufacturers presently in this industry were in operation;
about 20 percent started business between 1940 and 1945 and the balence, or
70 percent, started after World Wer II. In 1955, there were 189 investment
casting establishments in the United States, Canada, and Europe, employing a
total of 12,400 production workers, Approximately 50 percent of these workers
are women,
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DESCRIFEION OF -OPERATIONw~The principal steps in tls production of
castings by the investment casting procesds are as follows: ° preparstion of
wax or plastic: patteims, dip coating of patterns, hwest.’mg, mold bum-owb,
melting and casting, knockout and cleaning of castings.

To produce the patterns a: split metal die is prepared frem the master
pattern. The die cavities are sprayed with parting compoumis generally con-
sisting of & mixture of green soap and water or non-hydrolysable s’ilioones.
The vehicles employed with the silicones: ares. methylene chloride, perchlor-
ethylene or members of the freon family of fhmrocarbona:.

The most cammon method of fill:l.ng the diee :Ls to force the wax :I.nto the
cavity with eir or hydraulic pressure, . A wide vartiety of waxes are used
including bees wax, carnsuba and -seversl crystalline type petroleum waxes,
Trichlorethylene and carbon tetrachloride are used when neceseary to clean
out sticky parts of the pattern dies, ’

The wax patterns are generally grouped together to form a tree or
cluster around the pouring sprue and it is- common practice.-to use small
electric soldering irons or hot knives to momentarily soften the wax pattern
in order to attach it to ths comiclr sprues After assembly of the wex patterné
it was observed, in scme plants, that each assembly was dipped into a solvent,
either ethyl alcohol or benzene, in order 'tso Tenbve all tracee of the parting
lines, ] 23 erpres
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Polystyrene plastic can also be used as a pattern material. A plaetio
cement, using benzene or ‘carbon tetrachioride ‘as a whd.o’]:e, 18 used.in some
plants to assemble the plastic petterns, After being grouped into. clusters or
trees, the plastic patterns maa‘ receive. 'fln"hhé.’r mmm of “cleaning w:lth
solvents prior to dip coating,: - ‘LZ3I% memiaoh

v -,»»."- T o
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The tree or cluster is dipped into a alurry which containe approximately
70% silica flour and such ingredients-as cctyd alcohol, ethyl -hexanol, sodium
fluoride, chromium oxide, irom oxtde, -sodium: ed.:lﬁatu,» gum ‘tragacanth, wettirg
agent, solvent and many other materials to give desired surface properties.
Spraying is another wethiod of applylngsthis ‘coatings . APver the coating has =
been applied, coarse sgnd ‘te sprinkledrover-the ‘dip coat to provide better:
bonding surfaces for -tle main Hody of investment matorial:  The ccated petﬁem
may be watsrproofed by spreying-or d&ppdng ‘with >dimetliy): silicen d:tchloﬁdd,
mineral acidcf mmoﬂmphoapm, d.nc m or ethaal diﬁoe'bé. <

The dip coeted patterns are then invested. Webeter'a definit:l.on of~
"To invest" is "To envelop or cover', Therefore, the slurry that :I.s poured
over the tree is called an investment.- -

In general, investment msterials are mixtires of graded refractory
materials such as fire clsy grog, silicon diox.tdé, siliocg flour, sillisanite,
cristobelite, aluminum oxide, zircenium.oxide-and flint,- Mégnesium oxide is
used a8 an accelerator, The materidls are dry mixed in cone blenders, open
end mixers or mullers, The dry wix is'placed-in individual oeu'ﬁainere because
most investment mixes segregate readily in mechahicel comey-ﬁag -

Binders used with these materials include Portland cement° sodium sili-
cate and phosphoric, nitric or hydrochloric acidj ammoniwm or scdium phosphate;
ethyl silicate and ethyl alcohol, acetone, cellosolve or iso-propanol alcohol
and zirconium oxychloride,
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The dry mix and binder is mixed in an open end mixer or commercial
dough mixer, A flask is placed arocund the tree and the investment slurry
poured around the tree. To remove any entrapped air the flasks are tdmped,
vibrated or vacuumed, The molds set up in thirty to- sixty minutes, :

The molds are inverted end placed in a melt-out furnace at sbout 350°F
and the melted pattern material is allowed to run cut and is collected for
re-use. It is from this.step in the process that the nemes "lost wax" is
derived. The mold is further heated in a burn-out furnace at 1200-1800° F to
volatilize or burn away any pattern material that has scaked into the mold or
which has not run out of the cavity made by the pattern, The metal is poured
into these molds immediately upon removal from the burn-out furnace, Some
of SAE seriea of constructional and stainless steels are reactive to the mold
surface, therefore, to protect the surface the mold is inoculated bty squirting
three to six- cubic centimeters of carbon- tetrachlorida or: trichlorethylene into
the hot mold cavity,

‘Melting may be done in the usual types of equipment except that very
small furnaces are used, High melting point alloys can be melted in carbon
arc or induction furnaces. Lower melting point alloys can be melted in
induction furnaces, or in o:|.1 or gas-.fired stationary or tilting furnaces,

The actual caeting of the molds varies greatly from shop to shop. In
some cases the molds are poured staeticelly: in other cases, centrifugal .cast~
1ng machines, air pressure machines, or vacuum machines are used.

When the mold is cool, the cast:lng. is knocked out of the flask by means
of a pneumatic hammer, The sprue and gates are then cut off and necessary
grinding operatione performed, -The surface of the caating is: frequently
treated in order to give & desired finish, This .is done either by sand blast-.
ing, tumbling, or wheelabrating.

Prior to shipment ‘the caat.‘.ings receive 8 ﬁ.nal inspection. The cast-
ings that are used in aircraf*& usemblies, may requ:tre 1Q0% x=-ray inspection,

The above deacriphiqn meale that 'bhu inveutment- casting process
differs in three majar Tespects -from normel sand casting techniquess the
pattern of the degired part is mede of an expendsble material, such as wax
or plastic.and e new pattern is required for each cesting; the molding mixture,
called inves'menta, ‘has ‘the consistency of thick cream or slurry snd is con-
solidated by vibrating, tamping or vacuuming s and the metal is cast 1nte hot
molda. vEEnE bl g 7

OTHER mvEsrmrf CASTING FROCESSES

. -OHAN- PROCESS-~This process involves the use of a mold material
consisting of ethyl silicate end refractory, which passes through a
pliable stage during soMdification and cen be stripped from the ‘perma=

--nent pattern. - These mold sections are ignited for drying. They are
then assembled -end clemped together. ' Arocund this assembly a quicke
setting refractory slurry is poured, This is fired by igniting and is
then ready for pouring.

mVESTWT X«=The wax p:t.tem is sprayed or dip-coated a number
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of times in a mixture of ethyl silicate and refractory material to build
a refractory shell, After formation of the shell, the wex is removed
by immErsion in trichlorethylene vapors at 1209 F, The finished mold

is packed in a canister or flask with dry refractory back-up material
for pouring; - p

MERCURY CASTING PROCESS=-A mercury pattern is made by freezing
mercury which has been poured into a steel die, A ceramic shell mold
is built around the frozen mercury pattern by dipping the pattern
into a slurry containing refractory materisls, The mercury is extracted
by allowing the mercury to remain at room temperature, The shell mold
is baked to insure complete removal of the solvent and then fired. The
fired shell mold is placed in a flask and loose sand is poured around
the shell as back=up material prior to pouring.

GIASCAST PROCESS-«(lascast powder is essentially a finely crushed
(minus 325 mésh) 96 percent pure silics glass) mixéd with water, No
binder is required, Poured into a porous plaster form, the slip builds
up into & glass shell which is dried, removed from the mold; and fired,
The shell 1s then ready for use without further treatment, The shells
can be assembled with wire or cement or placed in flask with back-up

material anhd then poureds =~ ..~

The silica glass powder contains approximately 2% quertz and
the remainder is a non-crystelline form, =~ = e

ELLIS IR OCESS=-This process is e’ésefiﬁiafllf & combination of
plaster casting and Ainvestment.casting technique.

™

ENVIRONMNTAL STUDIES © ** % .

The engineering phése of the investment casting investigetion included
an evaluation of*ths environmental factors of dust, gases, and solvents and
the physical conditions”of noisé and ventilation, The studies were extended
over a period of time to include both summer and winter conditions,

* The" investigation” was carried out in five Michipan investment casting
establishments, * The nuiiber of employees per establishment ranged from 22 to
452, These establishménts’ produced castings, that weré generally less than
one pound, from carhon and’ ;_o_{rﬂ alloy content steel, cobalt and nickel base
heat resistant’alloys, and other highly alloyed stainléss steels. At scme
Plants, approximetelyf 10 percent of the castings produced were from alloys of
aluminum, mr, og/magnesium, The majority of plants worked only during the
day with cept¥on of oné plant which operated three shifts, In the
smaller plants, operations were of an intermittent nature.,

~ COLLECTION AND' ANALts'fsf‘;QF SAMPLES

- FIELD FROCEDURE=-In each establishment thrée or more dust semples
were collected’ at”edeh operation and on different days. A total of 223
. samples were collected for defining levels of exposure and the physical
and chemical characteristics of the silica dust., Of these, 153 were
impinger sdémples’ for determining atmospheric dust concentration. An
additional seventy-eight semples were c¢ollected for determinations of
iron, cobalt, chromium, and nickel,
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Depending on the information desired, three methods were used
for collection of air-borne dust. Sampling for dust counting end
particle size determination was dm(g by the standard impinger and
counting by light field technique ) .The sampling medium was 100
milliliters of triple distilled water. A gross air sampler was used
for the collection of air-borne dust for chemical anelysis, These
samples were elutriated, and the sections thus obtained were each
analyzed for free silica, Electrostatic precipitator was used to
collect dust and fume samples at the melting, knockout end grinding
operations for determination of iron, cobalt, chromium, end nickel,
The precipitator was operated at a sempling rate of 3 cubic feet of
_air per minute,

The Davis Combustible Gas Indicator and Halide. Meter were used
to sample for combustible gases and solvents, respectively.

Three impinger semples were taken at a given plant and operation
for particle=-size deteminatio?s The slides were prepared in the
menner described by McCormick 5 and particle=size distribution was
determined with the filar micrometer using an oil immersion objective (6).

(Laboratory procedures used were described in the original pger, but
are omitted here, The amthors will provide them on requeet

RESULTS OF ENVIRONMENTAL STUDIES
ATMOSPHERIC CONTAMINANTS = DUSTS

The modern investments should be divided into two classes:
Those used for low temperature work, and those used for high tempera=-
ture work, Low tempersture investiments are used for metsls which
contain no iron end with pouring temperatures of 2000° F or below.
High temperature investments are primarily used for metals that are
poured sbove 2000° F, although they may also be. used for low tempera-
ture work, _

. Two types of high temperature investments were encountered in
this study: The custom formulation, developed by the individual plant,

" consisted of 30-60% fireclay grog, 17-2L% silica sand, 21-52% silica
flour and & binder of ethyl silicate and ethyl. alcohol, The proprietary
invegtment. formulation, developed by commercial sources, consists of
silica sand, silica flour end a water soluble binder,,

The low temperature mesunents are a mixture of silica sand
and flour and use plaster of Paris as the binder.: f

Anelysis of 10 custom and proprietary high temperature invest-
ments showed an everage free silica content of 70 percent and 82 percent
respectively, An anaelysis of 5 proprietary low. temperature investments
showed an average free silica content of 28 percent. .

The investment process lends 1tself to ca'sting metals that have
high melting temperatures and which are difficult to machine, The
alloy range of these metals is 5-50 percent cobalt, 5-505 percent nickel
and 1-30 percent chromium, In addition carbon and low alloy steels,



stainless steels, yellow brass; bronze, be

magnesium are also cast,
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ryllium-copper, aluminum and

FREE SILICA IN AIR=-BORNE. DUST~~The- percent free silica, on a
weight basis found in the air-borme dust by operation and by type of
investment in five plants was as follows:

- Custom Investment : i’roprietary Investment
No. Free: silica percent by. ! . Free silica percent by
Operation of weight weight
Semples | 7ota1 sample ! Fraction less| Total sample Fraction less
i than 5 microng than 5 microns
Range Mean | Range Mean |- Range Mean | Range Mean
Dip coating 5 37-80 N - - - - - -
Dry mixing 9 76-98 87 | LL-52 L7 - - - -
Wet mixing 17 61-83 - 74 | L1-Sk 47 151-85 68 | 23-51 36
Knockout 13 63-90 "~ 72 | 56-67 63 |24-70 L3 | 11-39 %

. These data show that the average free silica content in the

total semple and the fraction less than 5 microns are higher in custom

investments, The significant difference observed between custom and

- proprietary investment im tle kmockout operations may be attributed to
- the formation of silicic aeid en the hydrolysis of ethyl silicate with

ethyl alcohole --In: a1} operations, for both types of investments, the
average free silice content of the total sample was about LO percent

greater than the average free silica content in the fraction less than

5 microms,

‘and (3) knoekout,

_ _FREE SILIGA&: IN. SETTLED DUST~-~The samples for this determination
were collected Pirom beafis” éiid tverhead pipes 10-15 feet above the
floor levels These samples were collected for custom and proprietery
investisits In thHe Tollowifig areast (1) dry mixing, (2) wet mixing,

as followsg-

The results of these samples

R

for .free silica are

Number - “Custom Investment | Proprietary Investment
Operation of - Free Silica Percent by Weight | Free ﬁ%ca. %ercent by Weight
Samples: ange Mean - Ege - 8n .
Dry Mixing "L - E TS T # *
Wet Mixing, &---; !. . 5063 . 58 L2=h6 A
Knockout : 6'-':, . -|.-:fj hMO‘ g 6&'* : v 25"’-'-3 31‘

# This  operation net necessary. for proprietary investments.

A comparison of this table on settled dust with the previous one
shows that the free silica content of dust less than 5 microns in size,
at the knockout operation using custam investment is the same as the



settled: dust,

In ell other operations, the free silica content of
dust less than 5 microns was about 20 percent less than thet of the
settled dust, The average free silica content of all settled dust,
for proprietary investments was 25-50 percent lower than that for

the custom investment,

REIATION CF PARTICLE SIZE '1'0 WEIGHT=~~This was determined from
the air-borne duat collected with the gross air sampler in the vicinity

of the various operations,
breathing sone levels,

The gross alr samplers were operated at

The samples were elutriated as previously
described and the percent by weight of the dust less than 5 microns for
the various operations was faund to be as follows:

Number Percent by Weight of Air-Borne
Operation - of Dust LessThan 5 Microns

Samples Hange Mean
Knockout . 5 h.5-23.3 1208

These values were essentially the same for the custom end
proprietary investments.

PARTICLE SIZE DISTRIBUTIONw==This was detéﬁli'ned for 12 custom

investments and 6 proprietary investments,

While these samples were

not collected in all five investnent establishments they were selected

to be representative of all ponditions encountered.

findings was as follows:

A summary of the

“Percent of total saﬁpla equsf fo or

Geometric :
| mean of - [ less than indicated size
Operation | total semple | 3.5 - 2e le
(microns) ‘ mierons miorons microns

Wet mixing = Custom 2.1 % .- 68 35
Wet mixing - Proprietary 1.9 79 72 - 37
Dry mixing » Custom . 1.7 88 81 L7
Knockout - Custom 1.3 92 .90 65
Knockout = Prdprietary 1.5 93 ~ |... 85 56
Grinding - Custom 1.5 89 . 80" 38

Seventy-five percent or more of all particles were 3,5 microns
or less, No appreciable difference was noted in particle size distri-
bution between the custom and proprietary investment at the wet mixing

operations,

At the knockout operations the sigze distribution for both

types of investment was higher than at the wet mixing operation.
Knockout operations using custom investments had the lowest geometric

mean,
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Dust concentrations at the major operations were found to be

as followss
. : : —— |
Opera~ Oe : Custom—- - ; Propristary - | Overd Over-
tion of Investment _Investment. | all | all
sam-| Millions of particles Millions of particles med-| mean
ples per cubic foot of per cubic foot of | ian .
air — air "
Tlant A | Plent B ant C | Plant D | Plant B |
Sand-

coating | 20 [1i=6.1 | 5.0-27.5 | 3uli=5.9 | 12,8~28.3 5.3-8.8 | 5.3 | 8.8
Dry mix= Y P

Jing |17 16.369.2 §.1-61.0 [103.0-113.§ % | % 08,5 [36.2
Bt m- x
ing 25 5,8-48:2{19.9-183.0| TL.B=9132 | 1643-6040|1640=32,9 32,7 4046

gnockout 27 |643=37.9 19..'L-'-151.0 i BeSm23e¢ls | 263%745 |2841=107.81745 |32.2
and.-,- . b i .

blasting| 23 (3.2-1L.5 1.98-219 o -21;:»‘-&%.2  1oT=5el |1saB1945 | Suls [28.6
Sprue and : 2 ‘ : ._ L

gate cut« | : = DR "
of £ 15 (3,242 1.5=-£." ]2139‘-13*37 . 2594845 | 240=2647 | bs3 | 843

Grinding 26 1.7-8.3' I cl‘hcl .0-3 3 2.6—11.8 303"308 341 306

anaf‘m.am to mmn&mg thsw sre- cerbain funotions
perfommed:on. en- intermittént basisy: Oné of the opérations involved
unloading silica sand and flour from bax cars., Two samples collected
showed dust concentrations of 282 amd 361 million particles per cubic
" foot, Four semples: weve:tnlledted st dip coat mixing., These showed
dust concentrations ranging from 1l to 182, with sn average of:75 .
million particles per cubic ¥oot.  Hepair and Tebuilding small électric
arc furnaces revealed dust concenfrations of 17 end L2 million -
particles per cubic foot. - -

3 r‘ n

It was observed that tﬂo pﬂnprictary invee%ments produced a:
lower mean dust concentration than the custom investment, However, in
each instance dust comemtratfms were in’ the same frequency distribution
-claqmiem | s — .

- Frequency distribut:l;on ot dnet cmcentﬂtieu aecording to opera~
tion wvas found to be as follows:
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Number of samples with indicated range of million of -

Operation particles per cu, ft, of air,
samples 0e0~le9 | 5401449 | 1540=3Le9 |35.0=7he9| or over

Send coating-| 20- 8 © .8 _— ) 0
Dry mixing 17 0 8 2 5 2
Wet mixing 25 0 2 12 9 2
Knockout 27 - L - 8 ~ - 3 5
Sand blasting 23 T - 10 . 2 2 2
Sprue end gate

cut-off 15 9 - b .2 0 0
Grinding 26 22 b H0T 0 0
Percent of- EOERE T

total 32,5 8.8 19.0 12.2 Te2

of the 153 samples ahoun 1n 't.he 'bablo, 112, or about 65 percent,
involved silica dust. The remaining L1 samples, or about 35 percent,
were on operatione at.which metallic dust:predaminated, On operations
involving silica dust approximately 80 percent were greater than l.9
million particles per cubic foot and on metal dust approximately 65
percent were less. than h.9 m:l.ll:loﬁ particies per cub:i.c foot.

’ IRON-Together with :I.ta oompoumis, iron was evaluated as a eon-
stituent of investment dist,  Highest ¢mceritrations of iron dust were -
found at sprue-end gate cut=off,:fallowsd by grinding-anl knockout
operat:lnns. Resultn ot the ana.lsais ot dmt samplea are as follows:

R ﬁo.of----' permbdcmet.or
Operation.- . Samples. » o .+ -Mean
Grinding - ' - 10 - Osh3=haly r '- . Py
Sprue and ; EpSW i

gate cut-off 10 0,13=50,0 13.9
Knockout G et . | 0edm36T " *uri . 1ol

COBALT, NICKEL AND CHROMIUM~—Concentrations of nickel, ‘cobalt
snd chromium taken at similar operations in plants caating heat resis-
tant: é3loys -were found-to be as fol'towsz :
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- 0e Of | Alloying Hiﬁi ra'ﬁa per oﬁbic me ter
Operation samples | element ange ~ 1 Meen
Melting 2 Co | 0,0240,15 |  0.08
3 Ni 0,008-0,11 0,0l
. 1 Cr 0,26
Grinding 7 Co . | . Oe.0L=0.L9 " 022
L NL | 0,013-0,015  0.1b
3 Cr | 04025-0,20 ° 0.13
Welding 2 To ~0,013=0410 0460
i 2 NL - | . 0,006 ©
Youring High Cr, Alloy| 2 Or | 0.012-0,017 -
Cut-off High Or.. Alloy| 2 x| Oe5elebT. | =

Gross air samples in arees where metallic dust was to be expected
were obtained for iron in. those plants casting steel and for the alloy
elements cobelt; nickel and chromium’ in plants casting the heat resis-
tant alloy. Typical of the cmcentrations fourid are ‘these results at
verious grinding operations: in one-plants - iron =-Oli3 = 0,65 percent,
cobalt = 0,55 = 1,06 percent, nickel ~ 3,00' = U410 percent, chromium -
0633 = 747 percent,

 Rafter samples of settled dast were cbtained &nd' similar informa-
tion obtaeined for. comparison. ' The results are as followss "iron 0.23
percent, cobalt 0,67 pervent, nickel 1,7 percent and chromium 0,32

ATMOSFHERIC CONTAMINANTS ~ SOLVENT = -

- The solvents used may be readily divided into three categories,
alcohols, aromatic hydrocarborns and chlorinated hydrocarbons, Several
types of alcohols were encounter'ed in custam investment binders, dip
coat mixtures and washing of wax patterns, Benzene was used as a

* diluent in the preparation: of & plastic cement and washing of plastic
patterns, Carbon’ tetrachloride and trichlorethylene were involved as
" mold inoculsting agents; plastic cement diluents and géneral cleaning

" Another major compound in the binder, used with custon invest~
ments, was ethyl silicate,

ALCCHOLS==In the use of ethyl alcohol as a binder for custom
investments;, cohcentrations of solvent vapor in ar were determined on
five- different days during the:winter and summer and no- eppreciable

- difference in concentrationm levels were noted, In the binder prepara-
tion room, which was provided with good local ventilation,- general
room levels of ethyl alcohol ranged from between 25-50 parts per
million, - During the operation of inveeting, genersl room concentrations
with no genersl ventilation provided were found to renge between
500=1500 parts per millicn, - Breathing sone dsterminations made st ine
vesting operation, with poor local ventilation, revealed concentrations
of from 1000-5200 parts per million,
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At one plant, pattern clusters were dipped into ethyl alcohol

- prior 10 dip<coating, Concentration of ethyl alcohol in the workers
breathing zone on two different days ranged between 800-1000 parts per
miliion; The operation was intermittent, being carried on 3-l times
daily for 10-15 minutes at g time. _

Octyl and iso-propyl alcohol were found to be components of dip
coatses No information is available with regard to industrial expos-
ures of octyl alechol although it is lmown that the vapors cause
irritation of the mucous membranes of the eyes and upper respiratory
tract, :

AROMATIC HYDROCAREONS=~~In the one plant using benzene no air
samples were taken because of the flagrant manner in which this solvent
was being used, Since no local or general ventilation-was provided,
immediate recommendations were made to provide a less toxic solvent,

CHLORINATED HYDROCARBONS=~In the mold. inoculation operation
3-6 cc of carbon tetrachloride or trichlorethylene is placed into the
mold cavity, by means of a pressure oil can, after removal from the
furnace and immediately prior to pouring, Samples: were- teken- during
this operation for phosgene with negative resultss In this particular
plant adequate general ventilation was- epparently. controlling the
mard. - ; . &l

Trichloroethylene has been used: as a substitute for carbon tetra- .
chloride in mold; inoculating and to clepn: out: sticky diesy This solvent " -
was generally kept in an oil .camn and was:used 3-6 times a day, General
room concentrations during occasional cleaning of dies ranged. from
25-50 parts per million and breathing zone determinations were 100=200
parts per million. At the close of the shift the worker' squirted
trichlorethylene all over the die and work table and cleaned with a rag,
General room concentrations during this operation were 200-300 parts
per million, Breathing sone concentrations: for 5-10 minutes during
this period were grester then L25 perts.per million. - - :

- ETHYL SILICATE=-It was:not possible- to obtain reliesble: data on
the. exposure. tor ethyl silicates: Several sampling methods were attempted,
however, they were not. successful becsuse: of the formation: of ethyl
alcohol and silicic acid during the hydrolysis- of- ethyl: silicate,
Another complicating factor was the presence of silica dust in the
atmospheres T L e - -

DISCUSSION OF ATMOSPHERIC CONTAMINANTS

. LA . ] o2y g -
SLLICA=~~Slightly more than 10 percent of the employees- are
exposed to-silice dust and £ifty percent of this- group are also
exposed to solvents, Another twenty-five percent are exposed to solvents
alone. : ok r 2 il oo . :

To produce the desired fine surface finish on investment castings,
this process requires. the use of silica flour, Sixty to seventy percent
of the dip coat mixture is silica flour of 325 mesh end the investment
mixes e¢onsist of 2050 e rcent silica flour of, 160 mesh,
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: Size distribution curves (13) of representative grades of silica
flour are illustrated in Figure 9 (!not reproduced), The distribution
of sizes is practi cally the same in any of the grades but the median
size decreases with increasing mesh number from 38 microns for the
120 mesh to 16 microns for 325 mesh, The percent less than 5 microns
for 120, 160, 200, and 325 mesh sitita flour is 5, 7, 10, end 15 percent
s:zeei(:lﬂsly. A producer ot a:llioe f.lour hes reported similar

[ ]

‘The use of silica flour, and the manner in which it is used, is
primarily responsible for the high dust counts and free silica concen=-
trations., Another factor is the spaée allotted to prodiction of
castings by this process, Most of the equipment required-is much
smaller than conventionsl foundry equipment and the same epplies to
size of castings produced, ‘Since less space is necessary the dust
producing operations areé locetod in ‘¢loder proud.mitw to each other,

In animal experiments King (25) “has dmonstreted 'thdt when
quartz dust hag been treated with dilute mineral ‘'écids a ‘great increase
in the pathogenicity of the quartz dust was observed.- Since 0,05 to
8 percent of nitric or hydrochloric acid may be used in the binders for
custom :urveotments a need ds- mdicated for further work on aoid treated
quartz, )

Tﬁe'dust concentra't:l’.ons at the sehd blasting operations may be
attrituted to poor’ maintenance and unwise use of" the ventﬂation '
provided. .

: METALSw=Iron dust and oxide produce & non-disabling ;meumono-
coniosis known as siderosis, Because of the radio-opaque nature of
iron in' the lung this condition is frequently confused-with silicosis,
Suggestive, though-not as yet conclusive, eﬂdﬁgs that 11"on dust may
cause pulinonary carcinomas has been reported.

The hygienic oifii‘ioanoo of nickel in industry-is ite skin
sensitizing : ability, its production of respiratory trstt éarcinamas
and its r?{gﬁt:ton with curbon monoo:ldo of the extreme],v‘ tox:l.o nickel
. carbonyl | _ |

ik mé\moconioois known as chromatosie results I'rom tho inhalation
of chromium oompounds in the lung. Many of the chromium compounds exert
a cotrosive action on tissues, Skin céntact and inhaletion produce
ulcers of the skin and nésal septum; ‘Lung cancers are now believed to
be caused by o?r”;.um compounds that are either not eolu'ble in water or

sparx.ngly ‘80, B

Cobult induces a conditio? 8; polycythemia, or exoess of red
blood corpuscles, Millér ‘et -al, report on three cases of an
industrial pneumocaniosis whi h hey felt was caused by cobalt,
Schwartz, Markuson and Blajr (19) found tobalt to be the cause of a
sensitization demat:ltia :I.;‘l the cemnted carbide .to_ol indﬁxstr.v.

o X Ly

Although not encountered in this study beryllium copper and
brass and bronze, containing varying contents of leed and zinc, are
frequently cast by this procesa,
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Beryllium has been the cause of a delsyed chemical eumonitis(z))
in workers exposed to beryllium oxide in the manufacture of fluore-

scent tubes. Symptoms may appear after months or even years,

Lead presents perhaps the second greatest hazard to health in the
melting end pouring of non~ferrous metals, The chief portal of entry
is the respiratory tract, although the problem of ingestion may be
serious where adequate washing facilities are lacking.

Zinc produces an illness known as metal fume fever. Although,
the illness is temporary and workersare believed to acquire a certain
degree of. :’umrunity, it is sufficiently disagreeable to seriously affect
worker morale with resulting absenteism and turn-over.

SOLVENTS-It is today generally conceded that benzene and carbon
tetrachloride are altogether too toxic to be used where a suitable
substitute of lesser toxicity may be employed. Because of the extremely
low caoncentration of these solveats that camse physiological damage it
is recommended that, where necessary to use them, they be used in a
totally enclosed system or under adequate exhaust ventilation,

" The other chlorinated lvdrocarbona in use, ,.that is trichlor-
ethylene, methylene chloride, perchlorethylene and the Freons, are of
lesser toxicity than carbon tetrachloride. However, in any discussion
of the toxicity of a chlorinated solvent, .it is necessary to consider
not only the "rew" hazard of the solvent, but ‘also the possible hazard
from breakdown products which may be formed when the solvent passes
through an open flame or across a very hot metal surface. The bresak-
down products of certain chlorinated hydrocarbons_ are-phosgene, chlorine,
hydrogen fluoride and hydrogen chloride with Maximum Allowable Concen=-
tration. of 1, 1, 3 and 5 parts per million respectively. It is seen
that these break-down products are. of much greater tox:l.c:l.ty ’t.han the
parent solvents - . - . .., . oy

Smyth and Seaton, (21) "found that concentrations of ethyl silicate
as low as.2l5 perts per million gave rise to,some pathology in animals
after several hours of em:;:gaa.-;ma,.1 mmowable limit of 100 parts per
million is suggested for prolonged exposure, but with: lack of industrial
experience at known concentrations, any workers sub;jected to an exposure

SPPWN@&J-QQ perts. per.million should be. under medical supervision",

Itr hu been a.lleged that the. operators of the melt-out and burn-
out. :m.maeog contracted dermatitis from the vapors and fumes and that
thia, difficulty was no longer encountered.. It may be presumed that the
thermal decomposition products of alcohols, ethyl silicate, waxes,
plastics and meny other compounds required for the molds would be
highly Jdrritant to nasal and mucous. membranef.. T}ma, the practice of
prov:l.d:ing local exhnust vént:l.‘l.acbion i3 desirable, = .,

RECOMMENDATIONS~A. sumery of recommendations foi-' comtrolling
dust. and solvent exposures.is presented.. -Detailed information on vemti-
lation is given in the section that follows.

l, Local exhaust ventilation shpuld.be provid;d for preparation of dip
coat, sand coating, dry and wet mixing and knockout,
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2. Local exhaust ventilation should be provided for the standard
operations of sprue and gate ‘cut-off, grinding and polishing and
abrasive blesting,

3« Local exhlaust ventilation should be providod at the melt-out ad
burn~out mmaces. -

ke Dust producing equipment, exhaust systano end dust collocting
equipnentl should be given poper maintenance ‘at all times.

S. The use of benzol and carben tetrachloride should be discontimued
and a less taxic solvent provided., Where this is not practical
local exhnust ventilation must be providody

6, Whan it is nort practical to- prwido local axhauet ventilation
at solvent operationo adequato dilution ventilation should be

employed, - -

7« The use of large mantities ot siliea f.lour raqnires the best
poasible houoekeeping program whioh should be-eni’oreed at all times,

e

CCNI‘ROL OF ATMOSPHERIC GCNT.AM]NANTS

‘Initial surveys of the investment cesting plants indicated that
dust control measures,.dilution ventilation and supply air ventilation
were inadéquate, The results of the environmental studies bore out
this observation end the:findings have.a direct bearing on the design
of local and general-ventilation, .In each of the five plants studied,
attempts had been made to provide ventilation control, However, in
only oné of these ways: sny attempt mdo to control ell of the dust and
solvent producing operations.

: I ie r%eogﬁne&"thnt the industriaL plant ahould be considered
as & whole 'in working out:a satisfactory.ventilation:design snd that
local exhaust;:general exhaust and so-called make up or supply air are
dependent. o each other fHor utiamtory ventilation, . The dust and
solvent exposures in this industiy can: be controlled. A series of
hood desighé elomp: with.basic ventilation data have:been prepared for
most operations, For those operations that are standard in 3.ndus-
tries, reference is made to the Industrial Ventilation Manual
published by the: Ameriten Conferemce of Governmental Industrial
Hyglenists,  The followifig discussion involves operstions which are
most characteristic in the investment casting plant along with informa-
tiou oh d;ilution vmt:llation and mpply tir. ’

m EXHAUS’L‘" VMILATICN e

, SAN'D COATING-Mter the- pattem has beon immersed in the dip
coat, sand is sifted over the surfave of the: patterm, Dust
control at this operatiom can be achieved by the use of a amall
bench type hood -as 1llustrated in Plate 1 (not reproduced),
Exhaust volumes should be a minimum of 150. cubic foot of air
per minute per square of face ares, Since the bench hood is
usually designed for minimum size, interior baffles should be
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used to provide uniform face velocitys. A hood of this type
was observed in one of ‘the plants end the dust control was
satisfactory.

Although the operation of mixing the dip coat was carried
out once or twice per day, the high dust cancentration indicates
the need for ventilation control, The same type of hood as
described above would also be satisfactory for this operation,
Some of the dip coat mixtures contained a solvent and the
ventilation will also provide control for the solvent vapors,.

DRY MIXING==Mixing of the dry ingredients to prepare the
investment is carried on by several different methods, The
standard muller, cone blender and open end mixer are used for
this operation as well as for wet mixing, A typicel open end
mixer, similar to & small concrete mixer, can be effectively
controlled with & booth type hood as illustrated in plate 2
(not reproduced), The required exhaust volume is a minimum
150 cfm per square foot of face area, A semi=-circular slot hood,
Plate 3 (not reproduced) may also be used to advantage, but
care must be taken to insure moderate slot velocities to mini=
mize material losses,

Common to all dry mixing operations. is- the use of scales
for proportioning the ingredients,, The material is contained in
small buckets which are used to transfer the investment to the
dry snd wet mixers, -A typical booth enclosure for this opera=
tion is shown in Plate L (not reprodm:ed).

It was found that after the dry investment bucket has been
emptied into the mixer there is a considerable release of dust
as the bucket is returmed to the dry mix area, Control can be
provided by a short length of flexible duct at the mixer loca-
tion that serves as a vacuum clesner for the:buckets.as shown
in Plates 2 and 3 (not reproduced),- In:practice the- end of the
tube can be dropped into. the bucket mementarily and the remain-
ing fines are effectively removed. The existing ventilation at
one plant was modified for this purpose and the dust control
successfully achieved,

. Ventilation design data for ther; atand?rd mller tarpe mixers
18 shown in VS-2l;, Mixer and Muller Hood. (22) -

WET MIXINGe-A commercial type mixer is used for mixing the
proprietary investments. Satisfactory control of this operation
requires the use of the bench hood at the mixer as illustrated
in Plate 5 (not reproduced), Minimum air volumes should be 150

cubic feet per minute-per square foot of face. An important
source of dust at this operation is the scooping of the material
from the conteiner and: exhaust ventilation is required at this
point. A booth type hood or a small local exhaust hood can be
used for this purpose.. Design data on the latter hood is con=
tained in drawing VS-3, Barrel end Bag Loading.
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. At all of the mixing operations care must be taken in looating
duct take offs and selecting design volumes so that valuable
fines will not.be lost into the exhaust system. This is an
importent consideration in: the design of any dust exhsust system
since. poor enginsering will result in overloading and excessive

" wear 'on the dictwork; fan; end.collector.

KNOCKOUT==The cestings produced are small and the inockout
equipment and hoods are usually bench mounted, In two of the
plants, merginal exhaust ventilation waes provided for this
operation through the.use of enclosing hoods as shown in Flate
6 (not reproduced). The basic design of the hoods in use was
good; however,:an insufficient volume of elr wes being exhsusted.
A minimm exhaust volume of 250 cubic feet per minute per square
foot of open hood eres is:required. It is alse necessary to
exhaust the hopper under: the grating to provide dust control at
this point and the exhaust volume must be a minimum of 10 percent

- ‘of the air exhausted frow: sbove,  The exhaust take off should be
located and protected so that & build up of material in the
hopper will not plug the branch duct.

One of the plante produced castings larger than conventional
size and therefore, used a larger floor standing knockout arrange-
ment, Ventilation, Plate 7 (not.reproduced), for the larger
equipment would be simllar to that used for the bench type
operation, PR SRE RCE

" Disposal of the vasta material, from the kmockout, varied
from plant to plant, .-Since this disposal involves further expo-
‘sure to dusty; ventilation must be provided for adequate control,
Design data for controlling bucket elevators and transfer belts
is available (223. oS B o

~ © CASTING- FINISHING—These  operations.involve the usual
abrasive’blasting equipment.and sand blast cabinets, Generally
abrasive mills-and tables are satisfactory when the ventilation
has béen-provided-and used in accordance with the manufacturer's
recommendations, In the caee of sand blast cabinets this is
not necessarily true, Much difficulty has been experienced
with these cabinets due to the lack:of:maintenance, inadequate
exhaust and poor design which allows flying particulates to get
into the exhaust system and these: conditiona result in rapid
break down of the exhaust equipment, - Tha mgst practical solu-
tion is the use of a large take off at/ the .rear of the cabinet
. as shomn in Flate 8 (not reproduced). The vertical baffle pre-
. vents the majority of larvge particules from entering into the
trap while those that do get in are allowed to settle and return
to the sand hopper, leaving only the fines to be carried off
- into the exhaust system, - Minimum exhauat requirements call for
~“ " a°500 feet per minute indraft velocity at all operative - open—
©, ‘ings, : 'Ad%tt%onal design data is given in drawing VS-l, Abrasive
- ‘Blasting (22),
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*- GRINDING AND POLISHING—The investment casting is usually
ground and polished with small bench mounted grinders and
abrasive belts.  Silica dust has not been a problem in the
grinding department and attention has been focused on the
metallic dusts. It is mot desirable from the standpoint of
housekeoping, equipment maintenance and casting quality to have
uncontrolled dust in this area.

 Hoods for the various grinders and belts are designed in a
manner similar to the larger foundry equipment shown in drawings
VS 7, 11, and 15 (not reproduced), Buffing and golsishing,
Grinders and Cut~Off Wheel and Polishing Belt (22), Wnerever
possible, the natural trajestory of the particulates should be
considered and the hood should be located to confine as much of
this as possible, Depending on individual requirements, the
hood may be of minimum size enclosing the belt or wheel or it
may be large enough so .that a considerable part of the machine
is enclosed and the workers hands are inside the face openlng.
Design volumes should: provide a minimum of 500 feet per minute
velocity at the point where the grinding wheel meets the casting.
Another satisfactory method, Plate 9 (not reproduced), is the
use of ventilated benches.

DILUTION VENTLLATION .

In most cases the control of the ethyl silicate—sthyl
alcohol solvent mix can be obtained through local exhaust
ventilation. However, after the molds have been invested and
placed on vibrating tables, there is a considerable - release of
the solvent -vapor into the air. It is not always possible to
provide exhaust hoods at this point and. dilution ventilation
must be considered. )

For proper-design it is necessary to calculate the amount
of air required ta.reduce the solvent.vapor concentration to a
level below the Maximum Allowable Concentration (MAC)e The
following is a typical ecalculation to provide dilution volumes
for ethyl aleohol and-ethyl silicate vaporss:

Ethyl Alcochols .

MG = 1000 ppm
. Specific Gravity (SGe) = 0.789 -
: lblocular weight = 46,07 v

K = a constant whidr,iaries from 3 to 10 depending on
toxicity of material and dilution of air flow obtained,

~ Pints per hour or pints per minute = The actual amount of
e I . gsolvant vaporized in the
process, To be deter-
mined .at the plant.
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* K = constant
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Cubic Feet of Pilution Alr = 403 X Salie X 10° x pte. evape 4 g
: . Molecular weight x MAC

u

Ethyl Silicate (tetraethyl orthosilicate, Proprietary)

~ MAC = 100 ppnm
Specific Gravity (S.Ge) = 0,9356
Nolecular weight = 208,30

[T P T -
.

© Cublc feet of dilution sir = 403 x .0, x 20% x pts, evap. .
..~ Molecular weight x MAC

S A0 £ Kfpkn

adl

Dué to the present lack of kmowledge dbout the combined

" effects of toxic materials it ‘is necessary to combine the venti-

lation rates for both ethyl alcohol and ethyl silicate to
arrive at the necessary dilution wolume, In this case the
proper dilution volume will be K x 24,870 cubic feet of air per
pint of material evaporated, To complete the calculation,

' asgume “that the solvent evaporation rate is one gallon per hour,

that tife vapors are made up ¢f aqual parts of ethyl alcohol and

ethyl silicate, and that K = 5.

v,

Q~=Kx 21..876 U5t KEE i Pints & HFg N
AT N o T, P50 MEm.

: Q :16,158601‘1; A 6 2 et PRt SO T S

£ Undti‘jbuecond’.‘bioﬁ#tﬁe minimun dilution rate will be
16,580 cublq feet per minute. ~ -~ - L.

In addition to arriving at the necessary dlution volume,

A

... the air flow in the room ahd the location of exhaust and supply
| pointe mst alsd be considerads |

A commionerror is to assume that, since the vapor density
of a solvent is heavier than aly, the solvent vapor will fall
to the floor and the éxhiust points éhould be located on the

flopr, Unfortunatély this assumption does not recognize that

. normal air motion and human o¢dupancy ih manufacturing areas

will cause a rapid mixing of the solyent vapor with air and

" the resulting density of the mixture will be’essentially the

same as that of air itself (storage rooms; stair wells, pits
and other areas of 1litle or no aifr movement réquire additional
design consideration).
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.The specific gravity, with reference to air, of ethyl
silicate vapor is 7.2 and that of ethyl alcohol is 1,6; assuming
that all of the vapors released are ethyl silicate and that
the vapor air concentration would be as high as 1 percent which
corresponds to 100 times the MAC of ethyl silicate, the specific
gravity of the mixture can be caleculated.

«99 parts of air, @ 1 = 990
«0l parts of ethyl silieete, @ 72 = ‘%
© le = specific gravity
- of mixture

The specific gravity of the mixture is only 6 percent heavier
than air alone instuad of 700 percent as usually stated. In a
similar fashion the calculated specific gravity of a mixture of
alr and solvent vapor equal to the MAC (100 parts per million;
0.01%) is equal to 1,00062, Obviously, the solvent mixture will
have a density so close to that of air alone that, the difference
is insignificant whén applying gemeral ventilation. Therefore,
the location of exhaust points and air supply systems should be
dictated by considerations other than the specific gravity of
the material. The calculations above assume that the only vapor
releage is that of ethyl silicate. In actual practice ethyl
- alcohol vaporg will also be present and the effective specific
- gravity of the mixtwre will be even cloger to that of air.

SUPPLY AIR SYSTEM-S

In order to insure t.hat .exhaust ventilation will operate at
the designed volumes and static pressures, to relieve the work—
room of uncontrolled cross draft and temperatures and to insure
the proper eperation of hea.ting equipment it is necessary to
provide for the introduction of outside air into the plant. Air
may be supplied in a volume equal to that removed by the exhaust
systems or may be tailored to provide either more air or less
air to suit the needs of the plant or individual departments.

. The flow of supplied air should. always be from a relatively
clean region of the plant toward the: contaminated areas, thus
preventing contamination of the entire building.

There are’ definite trends toward providing year round
climate control (air conditioning) for industry, particularly
that industry involved in the manufacture of precision tools
. and electronic equipment, In the investment casting industry

working tolerances on finished casting may be as low as 0Q,003"
per inch. The waxes and plastics normally used for patterns

can vary from 0 to 0,3 percent of dimensional tolerance when
subjected to abnormal temperatures. In the case of the invest—
‘ment materials, temperature.fluctuations can cause a difference
in setting time of up to 90 minutes, These variations in pattern
dimensions and processes tend to be extremely important to the
manufacturer of precision castings, -
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The time is rapidly approaching when the demands of quality
will require a more precise control of the working environment,
Two of the plants studied have already provided a localized form
of air conditioning and-one of the plants has found it necessary
to add humidity during the winter months to provide a satis-
factory dip coat for the pattern, Year round alr conditioning
may still be in the future for the investmant casting plantus.
"It is entirely possible and practical, however, to aceomplish
climate control with reasonable expense and a great ceal of
suceess through the proper design of the eupply alr syctems,
Outside air properly controllsc and distributad can be a source
of comfort for workers engaged in hot .omwsstions and can also
provide controlled conditions throughout the entire plant,

The recommendations outlined above can be successfully

~applied to the investment casting plants for the control of
hazardous exposures. Local exhtust, general exhaust and supply
air ventilation all play a part in providing a satlsfactory work—
ing envircrment, While the individual investment casbing plant
‘may not find itself in a positicn to rrovidae year-round climate

" eontrol much can be accomplished through the proper application
of supply air, which will serve as muke vp alr for the fans,
desirable ventilation and as an elementary type of air condi-
tioning.

PHYSICAL CONDITICNS — NOISE

_ Nolse levels were %aken %o determine the intensity of sound pro-
duced at the vsrious cperuticrns and; 4o prediet their influence on the
hearing of employees engaged in this industry.

Leading otologista have indicated that long term exposure to
noise levels above 110 decibels (re: 0,0002 microbars) will produce
permanent hearing loss in moct individuals. Currently, investigators.
are engaged in an extensive study aimed at accurate predictions of
damage risk assoeiated with the exposure to noise, Sound levels below
85 decibels ars noymally thought ta be below this risk level,

The sound level readings were taken with the General Radlo Sound
Leyel Meter, Type 759, and the General Radio Octave Band Analyzer,
Type 1550-A, using a dynamic microphone and a 25 foot extension cable,
The insttruments were calibrated with a H, Scott.Random Noise Generator
and a microphone calibrator. The readings were taken at the ear level,
The démg'? 55[: criteria as presented was taken from material by
Beranek, \2 - y LY

FINDINGS—The date obtained indicates that three major noise pro~
blem areas exlis: in investment casting plants; namely, the knockout,
grinding and sprue and gave cut—off areas. The knockout operations pro-
duced an intense noise field, figurs 10 (not reproduced), but only a
few individuals were exposed to these levels on a continuous basis. A
rather large number of workers were exposed to the high noise levels
produced in the grinding operations, figure 11 (not reproduced), and
the operations are nearly continuous during an 8 hour shift. The sprue
and gate cut—off operations using resin wheels produced noise levels
of approximately the same intensity as the grinding operations.
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The sound levels determined in these areas indicate that a
serious damage risk exists to the employses exposed over long periods
of time and that a number of individuals will suffer permanent hearing

loss., Approximately 180 or one-~third of the workers are exposed on
these operations,

The sand blast operations, figure 12 (not reproduced), produced
moderately high noise levels and may be a problem in the plants where
a number of the units are placed side by side. The noise levels in
the melting furnace rooms and the injection molding areas indicate no
serious noise problem, Results in other areas revealed sound levels
generally below 85 decibels,

A comparison of the noise produced by electric and pneumatic
hand tools, figure 13 (not reproduced), revealed a considerable diff-
erence in their overall loudness, Pneumatic tools equipped with air
muffler can be made to compare favorable with electric tools,

The resuvlts of this study indicate the need for consideration
of nolse in the design and selection of equipment, in the construction
and layout of new plants, and in the modification of existing plants
to reduce the noise exposure. 4 number of general recommendations are
included herein: '

1, Knockout units should be provided with air mufflers, resilient
mountings, and the enclosures should be treated with sound deadening
mastics, See Plate 6 (not reproduced).

2. Personal protection in the form of ear plugs or ear muffs should
be provided for knockout operators.

3, The use of electric hand grinding tools or pneumatic tools with
mufflers is indicated to reduce the noise source in the grinding
TOoOm,

4 The substitution of belt grinders for hand held tools is recom—
mended where this equipment can be applied.

5, The grinding room construction should include booth arrangements
for individual grinding stations with sound treatment provided in
the booth construction and on the ceiling and walls of the room to
reduce overall noise intensities, See Plate 9, (not reproduced).

6. The selection of equipment and tools for reducing noise sources
should be carefully practiced.

7. The use of resilient mounts on the base of vibrating equipment is
desirable,

8., Noise sources should be enclosed where practical.

9, The use of sound deadening mastic on enclosures and structures to
reduce vibration and eliminate noise sources is recommended,

- 10, Exhaust fans in ventilation systems should be properly designsd,
mounted, and maintained to produce a minimum noise level,
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11, Noisy operatlons should be isclated fiom highly populated work aréas.

12.. A maintenance program should be enforced ‘to-keep equipment in good
repair at all times, = h ’

PHYSICAL CONDITIONS—VIBRATION

A subject of particular interest to the investment ¢asting indus-
try is the problem of portable vibrating tools and their relation to °
the possible clinical effects which they produce. Early work done by
Hemilton and Rothstein (24), and others pointed out the problem of -
injuries to joints, injuries to muscles and nerves, and Raynauds'
phenomenon which occurs in the hands. Agate, Druett, and Tombleson (25)
reported injuries occurring to employees engaged in grinding emall iron
castings against large belt-driven grinding wheels, It is interesting
to note that no vibrating tool was held in the hand;- but that the: cast—
ing being groun?z&bratad against the wheel producing the clinical
results, Dart reported a clirical picture-from the use of high
'speed rotary grinding tools driven by compressed alr, . The symptoms
reported included pain, numbness) Btiffness, and swelling of the hands.

Recent studies have indicated-that vibrations of large amplitudes
between the frequencies of 40 and ‘123 - cyclss per-second are more Hkely
to produce Raynaud's phenomenon, High speed rotary grinding tools do
not normally produce vibrations of -large amplitudes in the low fre-
quencies, but may produce the -features‘of pain, and swelling of the -
fingers, o

The studies conducted within the plants did not reveal. the pre-
sence of clinical symptoms, It is likely that any disabilities, if
they exist among the workers, aré‘ef minor nature and are such that
they have not interferred with the employeest work function. The
length of time to which the worker ‘has-been. exposed. to. the vibration
is a factor that Tu . be - considéred in'relating:the incidense, Biden,
Steele, and King (27) suggest a limit of nine months! exposure as the
only protective measure; this being: admittedly: impractical., It may be
that the turnover of employees ahd variable work schedules, which were
true of a large proportion of the empleyees within the. industries
‘studied, meet this condition.

The disabilities produced appear to be in relation to the ampli-~
tude of the vibration transmitted to the hands and to the duration of
the exposure, The use of permanently mounted tools and hand held
castings will reduce the vibration amplituds and the exposure duration
time., The use of belt grinders and sanders will tend to reduce both
the amplitude of vibration and the duration of exposure., The use of
heavy gloves, where practical; is indicated to ald in absorbing the

ghock ard protecting the-hands from cuts and burnse ... ~.
SUMMARY ' Ea Sl , Ny A

_ The engineering phase of the investment casting investigation included
an evaluation of the envirommental factors-of-dusi, gased, .and solvents and
the physical conditions of noise and ventilation and were: extended over a
‘period of time to include both’ summer and winter conditions, The- investi-
gation was carried out in five Michigan investment casting establishments and



- 42 -

the number of employees per establishment ranged from 22 to 452,

Two types of high temperature investments were encountered. (ne con-

sisted of a mixture of fireclay grog, silica eand, and silica flour and the
other consisted of silica sand and silica flour, The fommer utilized a binder
of ethyl silicate and ethyl alcohol and the latter pho_ephate compounds,

It was found that 75 percent or more of the air-borme dust was 3.5

microns or less in size, The amount of free silica in the air-borne dust
varied with the operation. The free silica content of the total sample ranged
from 43 to 87 percent and for the fraction less than 5 microns in size 25 to
63 percent., Settled dust revealed a free gilica content of from 34 to 64
percent, .

Eighty poroent of all. eilioa dust samplss were greater than 4,9 million

perticlee per cubic foot of air,. e

Ethyl alcohol. vapor oonoentra.tione in the investing 'area ranged from

500 to 5000 parts per million and trichlorethylene vapor in the pattern area
ranged from 25 .to greater than: 425 -parts per. million (limite of instrument),

- The data obtained indicates that a major noise problem exists at the

knoclmut, grinding, -and eprue end- gate cut—of £ operations.

A seriee of platee 1s preeented to show hon speoifio dust, solvent

vapor and noise problems . .may ‘be -controlled.

Calculations and data are given to illuetrate dilution ventilation

techniques.
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_ Apr:l.l 23, 1956, 2100 P.M,
Ur. Ralph R. Sullivan, Chairman, l?residing
MEDICAL AND ENVIRONMENTAL CONTROL OF WORK IN compm,ssm ATR

Morris Kieinfeld, M.D,
and ' ‘
John T. VJﬂBDn, Jr', M.D. : ) -
New York State Department of Labor :

The medicael and ervironméntal cantrol of health and sa.t‘ety hazards in
' compressed air ‘work depends- largely on the recognition and understanding of the
hazards associated with such work. In this occupation, the individual is pre-
disposed to & mmber of hazards which can be grouped uriders 1) those occurring
within the working environment, end '2) those dye to .'madeqpate decompression
upon leaving the work area, ¥ \

) I i

1. Hazards Occurring Within the Working Enviromuent. ey .
’l‘he followi.ng are associated wlth primary or secondazy pressure phenomenas

a, Aero-otitis and uro-sinuaitias Presgure;" per ge, 1n the usual worke

- ing renge is apparently without p!vaialogical effett provided that
equalization 2! pressure 15 effected without trauma in the sinal and
aural spécea' ). If the air spacés in the ear and sinuses are
occluded, slight préssure “variations’in the range of 1l-2 1bs, per sq. in,
may-‘elicit a paififil respongé tnd induce congestion, edema and hemor-

' thage in the affected tissues, Such tissué reaction creates-a favor-
able condition for the growth of pathogenic bacteria, The terms aero-
otitis and aero-sinusitis have been applied to this ty'pe of pressure
trauma in the ears and sinuses. '

b. .Oxygen. Toxicity: : Tha incnased particl prume of O in the:com-
© . .pressed air is. capable. of.producing:pulmonary damage. Smith et al.(z)
.. found that: at a pressure, of .Li.atmospheres, 16 adult rats developed
active hyperemia end acute pulmona;'xqudena. -The data obtained from
clinical as well as experimental studies has indicated that prolonged
residence in; oonpresud air be l:l.mitee to- &presauro of 3 atmoapherea
..»abaolnt.p.a e ape i

Ce Snddon 1088 of air preaaurel Sudden loss of air pressure within the
ared of operation due to an unbalenced hydrostatic head has occurred
|, with sudden decompression énd ita aaquollae, end 1in some. inatancea
- drom.ng.
d. Miscellansous hezardss- - Other hasards which are not infrequently pre=
sent in the work environment and predispose the compressed air worker
“to-injury aret a) fire and explosivés; b) mechanical, c)'moise,
d) increased concentrations of gases such as CO;, methane &nd €O,
.-e) dust, ‘and-f) varistions in temperature snd humidity. These hezards
have not been studied as extensively as those due to inadeqult& deeom-
pression.

2.7 Hagards Due to Inadecuate Décdmpreseioﬂ' upon Le&ving the Working Environment,
The illnees due to inadequate decompression has been studied extensively
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from both the clinical end experimentsl approach., The appropriate name,
decompression sickness, has been given to the symptomatology end this

is preferred to that of compressed air illness or caissons disease as it
is sometimes called, Decompression sickness i1s a comprehensive term
which encompasses the various signs and symptoms of the attecks suffered
by compressed air workers after leaving the decompression chamber., These
includes

a, bends (extremity and joint pain), the most common type,

b. chokes (dyspnea or substernsl distress),

c. steggers (dizziness or vertigo),

d, abdominal cramps,

e. skin rash and pruritis, and

f. paresis, or paralysis of the extremities. The latter is the most
serious type, but fortunstely is rare today as compered to old reports.

Originally described as bends alone, this 1llness dates back to 1839 when
compre?ssd! air was first used in the construction of a mine shaft in
Frence(3),” As far back as the 17th century, however, experiments with
various diving devices in the form of helmets and bells were performed
end at that time animal experimentation using rarified air supplied by

a vacuure Smump led Boyle to the theory of the role of bubbles in this
diseasellt « It 1s conceivable that cases of decompression s:lckne?g
actu?%}y occurred at that time but were unreported, Hoppe-~Seyler ) and
Bert\9/, two centuries later in subsequent animal.experimentation, con-
firmed Boyle's.theories. Their work, together with that of meny other
investigators, has contributed considerably to our knowledge and under-
standing of this illness, and today the theory of nitrogen bubbles
liberated in the blood vessels and tissues as a result of inadequate de-
compression 1s accepted as the cause of decampression sickness, The
principles of prevention and therapy of this disorder have been based on
this theory. _ o _

Recently & great desl of attention has been paid to lesioms observed in
the bones and joints of these workers and is lo?kgd upon by many as a
specific ¢omplication of decompression sickness(?),. The term "aspptic
bone neerosis™ has beén given to. this lesion, The progressive-disability
observed in a number of these workers resulting from this disease renders
this complication a serious ona,

It 18 important to bear in mind that the symptoms of decompression
sickness may be delsyed beyond 12 hours and that sudden collapse may occur
without warning in en apparently well individual, Of note &lm is the,
fact that the bone complications described previously may not be assoc-
iated with symptoms or be apparent roentgenologically for & period of
Yyears while worldng in compressed air or after retiring from this work,

Medical Survey of a Sewer Project using Compressed Air.

Recently, the Division of Industriel Hygiene had the opportunity to

review the data of a sewer construction project requiring the use of com-
pressed air, The findings will illustrate to a large extent the hasards
mentioned, : )

This S-mile sewer is of e reinforced concrete intercepting type, Its
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construction in reclaimed land and its proximity to a large body of water
necessitated the use of compressed air, The pressures required ranged from
7 to 22 1lbs, per 8q. in, above atmospheric pressure. The stage method of
decompression was employed and the decompression time varied from 12-15
minutes depending on the working pressure,

In the period covered by this survey (August 1954 to Januery 1956),
1157 compressed air workers were employed, Of these, 176 men or 15% had
decompression sickness; in 112, the attacks were single, and in 6l they were
multiple, The total number of attacks were 305, Two hundred and seventy five
of these attacks occurred in an estimated total of 170,400 decompressions,
giving an incidence of 0,16%, The remaining 30 attacks were experienced by
12 individuals classed as walking bosses, engineers, or survey men, whose job
required their entering and leaving the compressed air environment several
times a day. The totel number of decampressions for this group was not
obtaineds The highest incidence occurred at pressures between 18 and 22 1lbs,.
per sq, in. above atmospheric pressure but a number occurred between 15 and
18 1bs. (fige 1). (Not reproduced).

The grest majority of the attecks were bends involving primarly the
knees and lower extremities, Abdominal cramps occurred in 3,95% of the
cases; chokes in 1%; staggers in 3.64%, and central nervous system manifesta~
tions in the form of numbness, paresthesias, or paresis of the extiremities
in 1.32%. There were no fatalities; although 20 men were hospitalized as
stated by the physicien in charge, to insure proper rest after recompression,

The onset of the attacks varied from immediate to as long as 2L hours
after leaving the decompression chamber. -

In addition to decampression siokness » & not insignificent number
sustained injuries related to various operations in the working environment.,
These included sero-otitis, aero-sinusitis, burns, fractures, and other forms
of trauma, Fifty-three of these workers were hospitalized for the following
injuries: ' : SR

Frectures (s:l:tnple énd compound) 23

Lacerations, bruises and sprains 18

Burns (3rd degree) - hy

Smoke po:l.eoning < due to explosion 10‘ -

Thi:s Burvey clearly illustrates the need for better medicel and environe
mental control of this type of work, It is particularly significant that in
spite of th¥ relatively low working pressure used in this operation, 15% of the
group experienced decompression sickness,

Principled Utiderlying Cotitrol.

The prevention of decompression sickness depends upon the elimination
of nitrogen absorbed during exposure to" incressed barometric presgsure thereby
inhibiting excessive bubble formation in ‘the blood stream. About 75% of the
total body nitrogen is eliminated at a comparatively rapid rete and hence does
not usually contribute to the formation of bends. It is known however, that
the amount of gas in the fatty tissues, especislly the borie marrow, requires
many hours of elimination., After long exposures, the reservoir of nitrogen
in the saturated fa canstitues the predisposing cause to embolism, According
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to Behnke, en importent consideration is not mestery of a method of computing
the decompression table on the basis of & ratio, but rather the acquisition

of an understending of the basic physiologic principles (1). One of the

most importent 1s the realization of the difficulty in getting excess N2'- out

of fatty tissues., In line with this, one of the basic prerequisites in"the
adequate control of decompression sickness is the limitation of the time of
exposure in compressed eir., This is reflected in the various codes which pro-
gressively limit the time of exposure in compressed air as the working pressure
is increased (Table 1),

Other principles underlying the prevention or control of illnese in
compressed air work are: : : ~

1, Proper se%action of personnel, - This entails a caereful pre-
employment history, physical examination and the use of specific
pressure tasts for the selection of fit men and the excluaion of

those who cannot accommodate to the increased pressure or
decompression,

2. Maintensnce of Eood physical condition and g%raonal hygiene, =
pirio a cate . poor cardiovascular tone renders men
more susceptible to development of decompression sickness, Similarly,
avoidence of fatigue, obesity, infection, hot atmospheres, excessive
002 in air, and alecoholic indulgence, are essential since all these
factors are associated with increased incidence of decompression

sickness (fig. 2),

3. Adequate decompression time, = This 1s based on the working pressure
and the employment pre?arﬁly of a modified stage of decompression
(Table 2), The use of exercise in promoting a more rapid elimina-
tion of Nf during the early part of decompression and adequate

removal of COp in the working environment should be encouraged.

he Early recognition snd treatment to Eravent residual injury,

prolonged morbidity or fatality. - Adequate recompression must take
into account the degree and ype of injury, the level of working
pressure prior to the attack, and the individual's response to
treatment. The pressure to which the individual must be recom-
Pressed and the duration of recompression will vary according to

the aforementioned criteria. It is usually advisable to incorpaorate
0y in the latter part of the therapy to- hasten nitrogen removal,

5. Provision of good industrial hygiens engineering practices which
includet . :

a. Proper ventilation and elimination of noxious gases in the
working enviromment,

b. Proper control of temperature and. humidity, -

¢e Elimination of fire hazards such as the keeping of f£lammable
naterial to a minimum, | o ‘

d. Adoption of automatic devices in lieu of menual operations in
situetions where relisnce on operators introduces a celculated
risk, '
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TABLE 1

1922

FRESSURE SHIFTS AND INTERVALS OF WORK FOR EACH TWENTY~FOUR HOUR PERIOD
- . IN PRESENILY EXISTING COMPRESSED AIR CODE ..

PRESSURE HOURS
Column 1 | Column 2 | Colum 3 | Columm 4 Column 5 Column 6
Minimum Maximum Maximum Maximum Minimum Maximum
number of| number of | total first shift| rest second shift
pounds pounds . in com= interval in compressed
pressed air| in open air| air

Normal 18 8 L 1/2 N

18 26 6 3 1 3

26 33 L4 2 2 2

33 38 3 11/2 3 11/2

38 L3 2 1 N 1

L3 L8 11/2 3/ 5 3/4

148 50 1 1/2 6 1/2




TABLE 2

SHIFTS AND REST PERIODS WITHIN EACH TWENTY~-FOUR HOURS
AS PROPOSED IN NEW COMPRESSED AIR CODE

|

PRESSURE HOURS
Colunm 1 Column 2 Column 3 Column L Colum 5
Minimum Maximum Maximam Maximum Minimum
number of nunber of total shift in rest
pounds pounds working compressed interval
time air

Normal to 24 6 3 21/2
over 2l " 30 N 2 31/2

vo30 " 36 3 11/2 L

LI "2 2 1 L 1/2
noop2 Lt 11/2 3/ L 3/4

" L8 " 50 1 1/2 S
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Realigzation of Effective Control.

The realization of effective control requires an understanding both of
the basic physiologic principles underlying the haszards as well as an apprec-
iation of the socio=economic and medico-legal factors which are intimately
associeted with the overall problem,.

Effective control utilizing the basic plx{ }ologic pri-nciples- has been
obtained by the Navy in their subterranean work Unfortunetely the exper=-
ience in industry has been far from good, This is so as shown by sewer .
project survey in spite of our present level of knowledge which, if utilized,
would significantly decrease the incidence of deconpreasion sickness and the
residual injuries, )

Ordinarily in industry the high cost of an operation such as this,
would automatically call for the implementation of effective engineering and
medical control to cut down the expense, . It is therefore significant that
this has not been realized here, The answer may perhaps lie partially in the
attitude of the worker, the carry-over experience of labor and contractor,
and/or the inability to get at the facts, The attitude of the worker is
exemplified by his resistance to submit to a full physical examination and
x-rays, This is understandable because of his fears of Job insecurity and loss
of future rights under workmen's compensation. From the po.i.nt of view of the
men's health and safety, it is not: realistic, - -

The carry=~over of resistance on the part of labor and contractor is
shown by their opposition to accept a revised code which has incorporeted sound
medical and engineering principles (Table 2). In the light of this, it becomes
exceedingly difficult for a governmental agency to get at the facts, It is
inconceivable for lsbor and management to wish to disregard the high cost of
this type of work., Yet, could it be that industry finds it less costly to pay
the excessive workmen's compensation rates ($52 per $100) than to install
such equipment as, for example, two tunnel locks or other control measures
which would make for a safer and healthier working environment? Is the
unavailability of a better and less expensive method of tunneling without the
use of campressed air another reason for mainteining the status quo? These
questions have & very important bearing on the ultimate realization of effec-
tive control,

Recommendations and Conclusions,

To provide a safe and healthy enviromment for the compressed air worker
requires not only the application of sound physiologic and industrial hygiene
engineering principles but also patience, diligence, and appreciation of the
soclo-economic and medico~legal factors, and mutual trust among the interested
parties, A persevering educational campaign by the governmental agency
responsible for the health and safety of the compressed air worker is essen-
tial before the adoption of a desired code and its proper enforcement can be
realized., Careful medical snd environmental studies of field operations must
be carried out employing an epidemiologic and statistical spproach, The data
obtained should be correlated with the experimental findings., With the excep-
tion of a few outstanding studies, most of the data on tunnel, caisson, end
underwater construction has been poorly controlled and inadequate,
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.. SOMBE FACTS ON THE PREVALENCE -.. -
OF SILICOSIS IN THE UNITEB STA’I‘ES

Victoria M, Trasko
Occ. Health Field Hdgs.
hm USPHS

1

One of the cenclusions reached at the 1955 McIntyre~Saranac Conference
on Occupational Chest Diseases was thet statistics are needed on the ‘incidence
of pneumoconioses for the proper evaluation of progress in the control of dust,
At this Conference, the Cccupational Health am of the Public Health
Service presented some preliminary statisticsl/ indicating that silicosis
continues to be a widespread occupational health problem in the United States.
This finding has been reaffirmed by en inquiry which we have recently completed
on the prevalence of silicosis in the United States, The results of this study
will be published in detail this year in a special bulletin which will also
cover s‘ilicosis in- tems of canpensat.ton coets end causes: of deatho g

It should be stressed at the outset that our etudy was based on
official records obtained from -scattered sources.: Since a uniform scheme for
compulsory routine examinations of workers in dusty trades doas not exist in.
this country, and very few studies of the incidence of. dust diseases have been
carried out in recent years, cfficisl records hold farth the only promise of
information. - When we began this: inquiry; we rdécognized the- impracticability.
eof developing evidence of a conclusive nature, But, by accumulating data on

a sufficiently large number of ‘cases, we hoped to come up with general informa-
tion on at least feur questions. TRt .

l, What 1s the prevalence of silicosis in the United Statee?
24 What are the characteristics of the eilicotic pepnlation?

3 Ia a signii‘icant“ number of new- cases deteloping among workers enteri.ng
dusty trades for’the first time in the paet 20 years? ;

be What aspects of the dust problen need further stud;r?

g CoVering the- five-year period 195@-195&, the stuqy disclosed 10,362
cases of siltcoeis that have been compénsated or reported in one form or
another in~-22 States. If cases processed by compensetion agemcies but for
various reuone denied benefits are added, the total exceeds 13,000. :

of the 10,362 silicotics whose cases are on record: during this -period,
about 20 per cent are dead; 50 per cent are totally disabled; and 30 per cent
are still workiﬁg, eeeking work, or” of an unknown etatuau o

Sources- oi.' Informatiom

uz !4-,

In our- learch for qumtitative data on silicosie, we mte to ofticiel

' ;_/ Doyle, H.N., Victom—TraEEo,Wl.H. ﬂ'a'i'arer, and S.E. Miller, MDes .
Accomplishments in the Epidemiologic Study of -8ilicosis in the United
States, A.M.A, Archives of Industrial Health, July 1955, Vol, 12, pp L8~55.
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heelth or compensation agencies in 26 States believed to have information,

We asked far data on individual cases on their records from 1950 through 195L,
covering age, sex, years and places of employment, diagnostic data and com=
Pensation costs when applicable,

The cooperation we received from the Ststes was gratifying. Only one
of the 26 States did not respond. Three States either had no usable data or
they could not readily sort out the silicosis from other work injury cases.
Two States provided their own tabulations on age and occupations, one on
compensated cases, and the other on employer reports. For three States, only
total number of claims processed could be obtained. Three compensation agencies
sent us listings of individual claims processed, and two Stete health depart-
ments sent official medical reports of individual cases, containing all or
some of the information requesteds The sources of information in two States
were cases discovered upon mutine x-ray exeminations of workers in dusty
trades.

Several of the other ten States participating in this study wrote that
the information we were requesting was availsble but not tebulated, and that
if we wished to review and sbstract the cases ourselves they would make files
available, We accepted these offers end rroposed this procedure for other
States, In this manner, a considerable volume of data including where and:
when individuals worked wes opened to us which otherwlse would have remained
buried in the files. Some of the compensation case files were so voluminous
that it often took as much as half an hour to pick out. the few personnel and
occupational facts on a single case from the mass of transcripts of hearings;
reports of referees, advisory medical boards, hospitals, physiciens, and
laboratories; autopsy reports; birth and death certificates; bills; employer
reports of hours and wages worked, and correspondence with insurance companies
and others,

As might be expected from resorting to such varied sources of informa=
tion, the data collected are not qualitatively comparable. One of the major
and well recognized shortcomings is the absence of uniformity in classifying
stages of silicosis. For this reason the term "silicosis" is intended to
cover all stages determined, both medically and legally. Not a1l agencies
concern themselves with noting whether the person also has tuberculosis, or
if decessed, of noting the date and causes of death, Occupational information
could not always be considered.adequate or complete, Where compensation laws
require employments for-the previous 10 or 15 years, usually this was all that
would be recerded;: Medical reports and death certificates give the most
recent occupltion which is not always the cne responsible for causing silicosis.
As a result, as analyses became more refined, the number of cases used as a
besis becomcs* emaller. :

On the other hand, many records were reviewed that contained extensive
clinical, laboratory and radiographical proof of the disease, and at times
reports of industrial hygiene investigations of places where the disease may
heve been contracted., For same individuals, serial x-ray findings were
recorded. As a rule, the purpose of the record and the legal procedures in-
volved in compensation influenced the kind and extent of data kept, However,
in the absence of uniform sources of information, we accepted what was available
and conesidered ourselves fortunate to get as much as we did,"



G’eog‘ephical Distribution

The geographical distribution of the: Statee participatﬁ'lg in- the study
as well as the number of cases obtained in each State is shown In Figure 1, .
Altogether, 7 States each contributed under 100 cases; 5 States between 100
and 500 cases and 10 States over 500, The circled figures indicate that
sources of reports were primarily compensation records. The nunber of cases
shown cannot be-related to industriael populations within the States because
of differing reasons for keeping records on silicoeis.(Figuras not reproduced).

As an example of wide differences in State prevalence figures,
attention is called to the figures for Montana and the neighboring mountain
States. These cases refer almost exclusively to hard-rock miners, The 81
cases for Ideho, and LO for Utah represent compensated disabled and death cases
filed with the industrial commissions, In Montena, the 588 cases represent
individuals receiving silicosis benefits firom the State Pepartient of Welfare
for the first time during 1950-1954, end deaths eméng silicotic:workers, most
of whom began receiving benefits prior t6 1950, The requirement for eligibil-
ity for benefits in Montane, which is entirely apart from regular compensation
is 10 years' residence and medical evidénce of disabling silicosis. The case
load of workers recéiving benefits has averaged between 600 and 625 per month
“over the rast 5 years; Thus, the- r:[gure shown for Hontam, as-large as it is,
does not reveal the real prevalencei It was used only beceuse it represented
the number of cases on which we had detailed information; ~

- The figuré of 2,153 for Pennaylvania represents workers with silicosis
and mthrade-eilicoeie who were awarded compensation benéfits during 19L9. .= ..
through 1953, Statistics on deaths and employer reports of silicosis were
also obtatned, although not used’ The ‘differences in these 3 sources of
information are illustrated in Figure 2,  The first séries of ‘bars relate to
the number.of deaths ¢oded to silicosis and anthraco=silicosie; the second-
serieés are compensated cases and the -thifd are employer reports made to the
- Departmerit ‘of Labor end Industry, The bléck-shadéd dreas represent desths, and
unshaded, live caeee. _ While tHe Pennsylvania experience may not be typical,
this figure-shows strikingly how different sources ‘of informetion can :Lnfluent:e
the prevalence figure for silicosis, =

Prevalence ‘ . Ly AL

© ke en-irdicetion of the prevalence of sil.tcosis in the United States,
the 10,362 ‘esiseg orni wilch we gathered informetion are obviously an urider-
estimate of the real situation, In the first place, not all States nor all
potential sources of information within the 22 States participating were
canvassed, Secondly, about three-fourths of the cases were obtained fram com-
pensation agencies, which because of numerous legal requirements seldom draw
all the medically eligible, Since disability for work must ueually be evident
for comperisation purposes, we can assume 'bhat the ma:lority of these cases
would be unemployed and disabled,

The prevalence figure, then, does not reflect eccmtely the number of
individuals 'sti11 at work who probably heve some form of silicosis, This
number may be larger than we suspect, Many skilled uorkere, such as granite
cutters and molders, though they know they have silicosis, often prefer to
remain at their jobs rather than seek compensation or leam a new trade, Many
industries, especially the mines, continue to employ workers with roentgeno-
graphic evidence of silicosis &s long as they are not seriously disabled.
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Moreover, more than 10,000 workers have probably died from occupational
lung diseasgs during 1950 to 195L. According to the National Office of Vital
Statistica?/ such deaths averaged 2,000 annually between 1949 and 1952, Of
thg c;zes accumulated for this study, only 20% were known to have died during
19 0_ . . .

Despite. the paucity and limitations of the data, one cennot deny that
10,362 cases is a sizeable number, even if spread out over a S-year period.
Since we have no previous prevalence figures to relate it to, or. even an
adequate estimate of the population at risk to determine rates, we will have
to be satisfied with the observation that this is a "lot of silicosis" for
these times. '

Age

Using age as one of the characteristics, the data reveal that these
cases are primarily an older group, The age distribution, based on L,81L
individuals with all stages of silicosis shows that 2,5 per cent (1205 were
under 35 years of age sometime during the S-year study period; 21.3 per cent
(1,025) between 35 and L9 years; 50.6 per cent (2,437) between 50 and 6l years;
and 25,6 per cent (1,232) over 65 years. In other words, three~fourths were
over 50 years of age. A number of individuals covered in this survey knew that
they had silicosis before 1950, but in general, most of the cases were diag-.
nosed during 1950 to 1954, , g - ;

Sharp differences occurred in age distributions by States, -depending
upon the sources of data., In States allowing benefits for temporary or
partial disability, records revealed comparatively more workers under 50 years
of age with silicosis, For instance, New Jersey had 55% undsr 50 and West
Virginia 35%. In Montana where the reports were of totally disabled indivie
duals or of death cases, only L per cent were under 50 years of age. In .
Michigen, which supplied medical reports of occupational diseases, 20% were
under 50, New York's data are not included in the above totals, but the State's
own tabulations show that 15 per cent of 681 closed cases (disabled) were
under 50 years of age. Pemnsylvania's data are also excluded sirnce. age distri-
bution is based on employer reports and ages for over one-half were not known.

These findings, within limitations imposed by the data, support thae-
current opinion that most of the cases of silicosis coming to light at the pre=-
sent time are among older men, and represent a residue of old cases. However,
these data alao show that silicosis is occurring among young men with recent
exposures, )

Indust;z

The industries most likely associated with the production of 10,152
cases of silicosis in 20 States are classified broadly in Table 1. . This is a
frequency distribution of the cases and in no way constitutes an indication
of the order of hazardousness of the industries listed, The mining industries
produced 6,755, or two-thirds (66.6 per cent) of these.cases, Coal mining
including both soft and hard, renked highest with L,079 ceses; metal mining
followed with 1,637 cases,. There were 85l cases for whom the type of mining

g/ Personal comwunication,
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was mixed or was not specified. Drillers, muckers, shavelers and machinemen
were the most commonly mentioned specific occupetionss Another 185 cases were
associated with the extraction and milling of nonmetallic minerals such as
clay, feldspar, and mica, and in tunnelling and quarrying operations.

Marufacturing industries with silice hazerds accounted for 27.6 per cent
or 2,804 cases. Foundries ranked highest with 1,6L45 cases (16,2 per cent)
about one-half of whom were molders. There were 485 cases emong granite
cutters and finishersy 257 among pottery workersy 150 among clay and tile
workers; 165 cases smong workers engaged in manufacturing sbrasives; the pro-
cessing of silica flour, mica, and numerous other nonmetallic minersl products,
. and 89 cases among silice brick furnace dismentlers end repairmen, The occupa~
tions for 593 workers (5.8%) were either not known or could not be read
classified, ot

Teble 1 - Silicesis Cases by Type of Industry
Based on 10,152 Cases in 20 States

_ Number Percent
Industry ' of of
Cases Cases
Mining:
. Coal mining 3 o ‘ 4,079 11042
Metdl mining 1,637 1641
Mixed and unspecified R 854 " 8ek
Nonmetallic mining and quarrying 185 © - 108
Manufacturings
Tile &nd clay 150 1.5
Potteries 1 257 . |, 25
Glass . - 13 . 0ed sl O
Storie cutting ‘and finishing'’ Li8s © b8 e
Nonmetallic mineral jndustries : 165 1. 146 .
Fouridried e ! I 1,645 16.2
Silica brick furnece work 89 0.9 B
Total ~ Manufacturing 2,804 2746 "
All other and not. known g 593 . | . 5.8
A1l industries 10,152 100.0

The age distribution for industry groups was determined for L,Bll cases
and is shown in Table 2., Excluding the group of 11 glass workers, silicosis
was found among individuals under 35 years of age in each industry group
listed. However, none exceeded 5.9 per cent of its total, The 50 to &5 year
old group accounted for most cases within each industry as well as for all
industries combined,

Proportionately, nonmetallic mining and quarrying and the nonmetallic
mineral industries produced more silicosis emong workers under 50 years of age.
Numerically, more cases among workers under 35 as well as under 50 yeers of
age were found in the mining industries and foundries.
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Table 2 -~ Age Distribution of Silicosis Cases
by Industry Based on k4,81l Cases in 17 States

Number of Cases

Percent of Cases

Unded 35| 50| 65 | Unded 35| 50 |65
Industry Total| 35 | to] to| eand Total | 35 | to| to |and
L9| 64| over !h9 6y |over
Minings |
Metal mining 1637 | 56 (278 76L| 539 | 100.0 | 3.4 117.9 L6.7| 32.9
Coal mining 1129 | 18 (334 802 175 10040 | 1.6:29.84 5343| 15.5
Mixed and not
Specified . 67 3 12 39 13 100.0 hos IITOS 5802 190}4
Nonmetallic
mining and
quarrying 153 5 66| 69 13 100.0 | 3.3 |13¢4 L45.0| 8.5
Manufecturing:
Tile and clay 68 | L4 |16/ 35 13 10040 | 5.9(23.59 51.5| 19,1
Potteries 149 1 21| 63 6L 100,40 of 1hed U2:3| L2.9
Glass 11| o 2l 6 3 | 100.0 0 (1842 54e5| 27.3
Stone cutting '
and finishing | 126 | 1 35| 53 37 100.0 o8 127,.8 L42,0| 29.4
Nonmetallic
mineral .
industries 119 7 30| &4 18 100,0 | 5.9 (25.2(53.8| 15.1
Foundries 1119 | 16 [187| 629 | 287 | 10040 | 1.k (1647|5642 | 25.7
Silica brick B
furnace work 67 3 8| 34 22 100,0 | L4o5S [11,9/ 508 | 32.8
A1l other, and '
not known 169 | 6 36 79 | LB | 100,0 | 3.6(21.3|46,7 | 2844
Total L81L [120 )1025 2437 (1232 10040 | 2,5 (21,3| 5046 | 2546
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From these facts, we can conclude that silicosis is still associated
with a wide variety of industries, If the occurrence of silicosis among
young men can be regaerded as & criterion, no industry can take credit for
complete dust control., However, it should be pointed out that the classified
industries do not always represent the most recent place of employment. This
was particularly noted in ceses from Michigan, Connecticut, Missouri, Okla=-
homa and Montena where other than compensation records were used for the
determination of prevalence, Hundreds of workers whose cases were reviewed
left the dusty trades prior to 1950, and were employed at other jobs when
sllicosis manifested itself. To illustrate, Figure III shows the correlation
between number of years worked and year last worked in mines for 250 Tri-

- State lead and zinc miners who were hospital ized or were ocut-patients at a
hospital in Jasper County, Missouri, All of these cases were on record as
having silicosis or silico-tuberculosis sometime during 1950-5L. According

to recorded data, all but 63 had left the mines before 19503 L2 hed quit by 1930.

Compensation agencies, recognizing this problem of multiplicity and
chenges in occupations, follow the practice of assigning liability to the most
recent place of employment with a& silicosis risk. When the individual remains
at the seme place or even at the same kind of employment for his entire life,
and many workers including coal miners, molders and granite workers do this,
there is no problem in determining the responsible occupation or industry.
But large numbers of workers found with silicosis seldom stay at one job or
place, particularly when the work is dusty, or they are beginning to feel the
effects of "too much dust on the lungs",

Metel miners are especially migratory and their length of employment
is recorded as being "off and on", An exemple of the work history of s
Celifornia metal miner is presented in Figure IV,

Another instance of migration was revealed by the analyses of reports
submitted by Michigan, Of the total 722 cases reported during 1950-195L, 321
or L5 per cent had worked in coal mines of Pennsylvania, West Virginis,

Alabema and other States where some no doubt contracted the disease before
migrating to Michigan in search of other work, About 20 were workirgin Michigen
foundries; most of the others were employed at non-dusty occupetions when their
conditions were reported.

Silicosis among workers receiving exposure to dust since 1935

Informetion on the third question--"Is a significant number of new cases
developing among workers entering dustry trades for the first time in the past
20 years?"--is based on the analysis of 3,455 cases in 10 States for whom
reasonably adequate employment histories were obtained, Of this number, 3LL
workers or 10 per cent allegedly received their entire dust exposure after
1935, or sometime during the past 20 years, Individuals who began working in
the early thirties and overlapped this period were not counted in these figures.

The distribution of 3LL cases by industry is shown in Table 3. The two
groups with the largest proportion of cases receiving total dust exposure in
the past 20 years were nonmetallic mineral industries with 32 per cent, end
nonmetallic mining end quarrying with 21 per cent, It was shown earlier that
these two groups had the greater proportion of younger workers, On the other
hand, the number of cases in these groups is comparatively smsll; so it 1s
hard to tell what significarce should be placed on this finding, Tile and
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Figure IV
 WORK HISTORY OF A CALIFORNIA MINER
AGE 59 IN 1953 & MODERATELY ADVANCED SILICOSIS
(COMPROMISE SETTLEMENT OF $3,500)

MINNESOTA Iron mines 191L4-1917
IDAHO Lead & zinc mines 1918-1919
UTAH Co2l mines . - 1920-1924
UTAH Silver & lead mines 6 or 7 mos. in 1925
CALIFORNIA Built house

ARIZONA Copper mine 1927-1929
NEVADA Lead & zinc mines 1929-1930
ARIZONA Copper mine 1931-1933
CALIFORNIA Tunnelling 1941
WASHINGTON Road blasting 9
NEVADA Mines 1942
CALIFORNIA Granite quarry 1943

No work since 1943
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Table. 3 - Silicosis Ceses Receiving Dust Exposure After 1935,
- Based on 3,455 Cases in 10 States :

Industrial: ‘ Number of - : Gaaes roceiving dust exposure
Group Cases : . after 1935 -
on
Record Number Percent
Minings - . s . :
Metel mining ; 509 W - -.80 : 16,
Coal mining : 1095' w0 77 Te
Mixed or not specifie 65 y AR & 11,
Nonmetallic. mining and| :
quarrying’ I 146 SE R | 1.
Manufacturing:
Tile and clay Lé 9 20,
Potteries 130 3 2
Glass - SRR |S ¥ | .0 . 0 -
Stone cutting and - S
. ~£inishing: R 323 > q. 2,
Nonmetallie minoralf ¢ SRR 2 N LB s e
industries =~ - . .-| - 87 .- - 28 -32,
Foundries . - = 868 85 10,
Silice brick furnase i np
work = - . R | 65 . .9 ks
A1l other, or not known :90. . . 8 Fe
Total 3455 3kk 10,
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clay workers with 20 per cent-are also a numerically small group, The propors
tion for metal mining was 16, for silica brick furnace work 14, for foundries
10, and for coel mining 7,

Cases were found with less than S years of exposure, but in general,
the exposure period averaged about 15 years. The circumstences giving rise
to the occurrence of these cases will be discussed more fully in the finsl
report, '

Silicosis with tuberculosis

Preliminary tabulations of data collected on 2,746 cases in 11 States
for whom tuberculosis when present was recorded, shows that 35% elso had tuber-
culosise It was diagnosed in 33% of the 1,763 persons who were alive at the
time of the latest record, Forty-nine per cent of the 983 individuals who
had died during the study period wers found to have tuberculosis, No other
observations cen be made at this time as this aspect of the problem has not
been explored,

Conclusions

Our fourth question, "What aspects of the dust problem need further
study?"—=cannot be answered from a study of records such as this except in a
general way., Our findings indicate that silicesis continues to be an occupa=~
tlonal disease of considerable importance. From the standpoint of dust cone
trol, the silicosis problem appears to be largely the result of exposures
prior to 1935, but not completely so, Sufficient evidence was uncovered to
suggest that either the application of dust control measuies is not universal
or other factors are involved. We know this bedause silicosis is developing
&mong younger men with recent and short exposure to dust. In addition, we
must consider.that with less severe exposures, silicosis may take longer to
develop then in the past, a possibility that can't be determined for some
years, ;-

The findings also suggest that silicosis is a serious social and ecoe~
nomic problem. Over the pest 5 years, the number of compensation claims for
silicosis has been increasing, Liberalization of compensation laws, and
improved diagnoses have undoubtedly influenced this situation, For instance,
in West Virginia, the number of claims filed increassed from LL7 in 1951 to 931
in 19543 in New Jersey from 18 in 1950 to 135 in 195L; in Alabema from 117 in
fiscal 1952 to 298 in fiscal 1955,

Moreover, the silicotic is living longer, Medicel progress in general
and the gradual adoption of preventive control measures which have minimized
the severity of exposures among men continuing in dusty occupations, have
probably contributed to the longevity of the silicotic. The result is that
the number of older people seeking financial essistance through compensation
or other means is rising,

There are unknown numbers of individuals disabled from silicosis who
cannot meet the eligibility requirements for workmen's compensation, and who
become community responsibilities in one way or another, Presumably the
silicotic population will become stabilized as the previously exposed workers
dies, Our present silicotic population exemplifies the tremendous impact on
society of a preventable but uncontrolled occupational disease,
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This inquiry into the prevalence of silicosis has revealed, among
other things, the need for better reporting of facts on diagnosed cases
of silicosis, uniform classification of diagnostic terminoclogy, criteria of
disability, end standards for the superviaed employment. of non-disabled
silicotics, e

In the absance of previous Prev_alenee data of any kind on silicosis
in the United Stetes, 4t is hoped that the finsl report will provide g base
line for future evaluations of the occurrence of silicosis, There is little
doubt that silicosis will continye to be & problem of industrial, soclal and
economic significance for many years to come, , A
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REPORT OF COMMITTEE ON AIR POLLUTION

Basic committee activities for the past year concerned a model code
for use on the local level and consideration of the method of using the
air pollution section of the Encyclopedia on Instrumentation, coples of
which have been purchased for committee use and distribution,

At the 1955 annual meeting, the Conference authorized the purchase
of 500 sets of material which is part of the Encyclopedia and which is
directly related to air pollution instrumentation, This material has not
yet been released by the printer but it should be available within a few
weeks, The Air Pollution Committee intends to edit the material, bring it
up to date and issue revised editions periodically, ‘Due to a mid-year change
in the chairmanship of the committee made necessary by the resignation of
Mr, J. S. Sharrah, who accepted employment in private industry, there has
been an unavoidable lull in activities,

Projected for the coming year is the manual preparation as mentioned.
This will include the addition to the Alr Pollution Instrumentation Section
of instruments and related equipment not described in the original edition of
the Encyclopedia,

The committee is also planning to review the two new Russian texts on
air pollution if translations can be obtained.

Bernard D. Bloomfleld, Chairman
William G, Fredrick, D.Sc.

H.N, Doyle

Arthur Stern

Leonard Greenburg, M.D.

Thomas F. Mancuso, M.D,
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REPORT OF THE COMMITTEE
ON INDUSTRIAL HYGIENE CODES AND REGULATIONS

The work of this Comwittee was generally outlined in the report of
the previous yeer (1955) which stated in parte-="its (the Committee) program
is now at a point where it should consider what has been done end determine
whether to develop new supplements or to review the materisl already prepared

to decide whether revisions are indicated," -

In review, the Committee over the past years prepared "A Guide for
Uniform Industrisl Hygilene Codes or Reguletions" which was issued in April,
19549, This was followed by three supplements: (1) "A Guide for Uniform
Industrial Hygiene Codes or Regulations for Dry Cleaning Operations,™ April
1951, (2) "A Guide for Uniform Industrial Hygiene Codes or Regulations for
the Use of Fluoroscopic Shoe Fitting Devices,® July 1951, and (3) "A Guide
for Uniform Industrial Hygiene Codes or Regulations for the Use of Radio-
active Static Eliminators," Jenusry 1953, - - '

Mr, Yaffe has informed our Committee that there is still a demand for
the general "Guide for Uniform Industriel Hygiene Codes or Regulations" end
that the supply of mimeographed copies is practically depleted. Mr, Yaffe
has further requested recommendation frem this Committee for reissuing this
code in ite present form, ° e e .

. Although we do not think that a comprehensive revision of the general
guide is indicated at this time, we 'do believe that mabbreviated review
should be made before it is reissued. In this review, comments from State
and local programs would be most useful.

We feel that the greatest use can be made of the Comnmittee's time
through developing supplements to the general gulde, In this respect, we
recommend that the Conference endorse as a supplement to the general guide
the ASA Zl.1-1955 Americen Standerd Minimum Requirements for Sanitation in
Places of Employment., This stenderd was sponsored by the U, S. Public Health
Service, Our Conference was represented on-the Committee which developed the
revision by Mr, Joseph E. Flanagan and Mr, Cherles D, Yaffe,

: Other areas which:liave been: mentioned to us as' suggested subjects for
supplements include: (1) Use of radicactive materials, (2) Spray peinting,

(3§ Working in arees of excessive temperature end humidity, end (k) Proper and
safe use of ultra-violet lights. Here sgain, we believe that an expression

by the Conference membership would be most useful in determining the aress
most urgently in need of supplemental guides. This Committee recomifends that

. such & canvaes be made for purposes of long term planning. In the interim,

the Committee plans to meet during the conference to discuss immediate ereas on
which supplementsl gnides can be started. e o

br, L. J. Cralley, Chairman
My, B. R, Hubbard
‘Mr, Dy A, HOladay

© "Mre Ae-Le Coleman

Mr. C, E. Couchman
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REPORT OF COMMITTEE ON INDUSTRIAL
HYGIENE RECORDS AND REPORTS

The Committee on Industrial Hygiene Records and Reports wishes to
report that time and staff shortages did not permit further work on the
Proposed manual of record and report forms for use of State and local indus-
trial hygiene agencies which the Committee hoped to have ready for pre
review by the membership of the Conference, It is the feeling of the Committee
that the inclusion of already selected forms will need to be reconsidered in - -
view of the changing content of programs of State and local agencies. This
project will be continued as an urgent need exists for this type of manual ,
especially in view of the large number of newly recruited individuels in State
and local programs,

The Sub~Committee on Plant Medical Records and Reports, of which
Mrs. Alice Weldy was Chairmen, completed a draft. of a manual containing
suggested in-plant medical record and report forms for use in small plants,
Mrs. Weldy resigned her rosition with the Milwaukee Health Department last
fall, but the draft is to be presented for comments in the near future.

The Committee proposes to sponsor- the collection of annual reports of
industrial hygiene activities this coming yeary and it is hoped that all
State and local agencies will cooperate by sending a copy of their activity
report to the Chairman of this Committee, The reports are summerized in order
to determine what. the current accomplishments of State and local agencies are,
trends in programs, volume of services and needs, , :

Miss Victoria M, Trasko, Chairmen
D, D, Huffman - :

Hugh L. Parker.

Miss. Heide L. Henriksen -

Dr, Christine Einert

REFORT OF THE COMMITTEE ON. INDUSTRIAL VENTILATION

Your Committee is "pieased to report a hard working year in which a new
revised fourth edition of.the Ventilation Manual has. been prepared and printed.

The fourth edition includes much new material, The section on duct
design hes been completely- rewritten with a more understandable and simpler
approach to this important problem, All of the.basic design date has been
reviewed and revised where necessary, -The. section on air cleaning devices is
enlarged and. includes practical tables for selection of air cleaning equipment,
New material has.been added in sections II, IV, and in the appendix, A
number of errors have been corrected, - . :

The cost of printing end binding the fourth edition has increased
materially, This price increase is due to increased printing costs, additional
pages and a heavier and more expensive binding necessitated by the increased
size, A slight leveling off of sales has reduced the revenue of the committee.
A cereful accounting of costs connected with preparation, printing, hendling,
sales and mailing of the meanual indicates that at the price of $3.,00 per copy
(81400 of which goes to the ACGIH) the manual would be sold at a loss, To
continue on a sound financial basis the committee has felt the need to increase

-
ERN.
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the price to $Li,00. It will continue to be the policy of this committee,
however, to sell thé manual at the lowest price possible to gst the good
practice recommendations into the hands of the largest number of users, and

at the same time retain sufficient funds to allow for the publication of future
editions,

Your committee intends to increase sales by a modest amount of paid
advertising and intensive word-of-mouth publicity by committee members.

Your committee would like to point out that the present favoreble
financial status of the ACGIH is largely due to-the sale of Ventilation Mamuals,
If this is to continue, Ventilation Manuals must be sold., Your committee
requests that the various governmental agencies actively assist in promotion
of sales. Your committee believes that the fourth edition is sufficiently
changed and improved so that replacement’ copies should be ordered for staff
members of governmental agencies. Previous users of the manual in your State
or municipality should be recanvassed for new orders. Advertising literature
suiteble for meiling is available from your committee.

The financial report of this cammittee uill bé presented at the annual
meeting in April.» .

- George Hama, Chairmean

Jack Baliff
Ronald Bales
James C, Barrett i 5.5
Benjamin Feiner - T
“ 'E+ Lynn Schell
fJoﬁn Ce Soet
¥* ANNUAL FINANCIAL STATEMENT
' = COMMITTEE ON INDUSTRIAL VENTILATION
hel-56
Assets S "o Liabilities:
—_— ’ - g —l-e———p—l——

Inventory Actounts Payable '
Manuals . ; . &_315.70 : Income. Tax & FICA. $ 80,26
Calc, Sheets ' 53:92 Conference. . 870,00
VS=Prints ..30,00 Uncolleéteble. Accounts 8.25
Office Equipment _ 1,00 Losses . D .00

Cash. Balange. " - : 3829,57 ; _

Accounts Receivable 887,69

, 97251
Balence L1U5 .37
$5117.88 ) $5117.88

Qe The Lth Edition of. the manual "Industrial Ventilation" will be printed
and ready for distribution at Conference time., Due to the increase in print-
ing cost (approximately $# o35 per copy), the price of the new edition has been
raised to $4.,00, The Committee feels that the increased price will not be

reflected in the sale of the manual, .
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In the past year the Committee on Industrial Ventilation has paid a
total of $1153.50 to the Conference, including the check we are presenting
at the meeting, The manual continues to have excellent acceptance and sale.

REPORT OF COMMITTEE ON RECOMMENDED ANALYTICAL METHCDS

During the past year substantial progress has been made in the develop-
ment and testing of severzl methods, A colorimetric method for arsenic,
based upon the reaction of arsine.with a.solution of silver diethyld
carbamate, has been developed and tested and the first draft of the flnal
report has been sutmitted to the Committee for review. A dithizone method for
cadmium has been developed, tested and is being written up for submission to
the Committee., Polarogrephic and colorimetric methods for sulfur dioxide have
been subjected to preliminary testing and modification; a complete Teport on
these methods is expected within a few weeks, ; .

Satisfactory progress has been reported by the respective referees for
the following methods: antimo beryllium, organic solvents, ozone, selenium
and silica, The alkaline ioaige me or ozone (modification of Byers,
Saltzman and Hyslop) has been reported by the referee to be the least subject
to interference by nitrogen dioxide of 8 methods tested,

A referee has been appointed recently to complete the work on the
fluorine methods -

Previous difficulties encountered in the method for methanol are being
eliminated and the procedure should be available for testing By collaborators
in the near future,

In the past, distribution of the methods approved by this Committee has
been limited to members of the Conference. In recent years, however, indus-
trial hygienists outside the Conference have expressed their interest in
securing copies of these methods. The Committee has given this metter serious
consideration and wishes to make the following recammendations: ,

1. That the Conference consider the preparation of a manual of the
analyticel methods recommended by this Committee. To keep the cost of the
manual at a minimum and to facilitate the addition of future methods, the
Committee suggests that these methods be reproduced in mimeographed form
(82" x 11") in a stendard size, three-ring; looseleaf type of binder with the
following title printed on the outside cover: -

"Methods for Analysis of Atmospheric Contaminents
Committee on Recommended Analytical Methods
American Conference of Governmental Industrial Hygienists"

2, That a price level be established for the sale of this manual to
non-conference members, the price to be based upon the cost of the binder,
the cost of reproduction of a specific number of copies and the mailing cherge.

3. That a decision be rendered as to whether or not'Conference members
mey receive a copy of the manual free of charge, with or without a limit of -
one copy to each laborstory represented. As Conference members are eligible
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to recelive mimeographed copies of all current end future methods approved by
this Comuittee, this recommendation involves only the proposed binder
collection of current methods.

4. That the Conference consider running an advertisement in one or
more appropriate journals (after cost estimates of the initial binder
collection in lots of 1,000 have been made) to determine the approximate sales
volume from the response to the advertisement,

5. That future methods (in mimeographed form) be offered for sale
at a price based upon costs of reproduction and mailing of each method as it
becames aveilable,

The above recommendations are presented in this report by the Committee
to obtein the opinions of the Executive Committee and the Conference member-
ship in this matter. .The recammendations are offered primarily in the spirit
of sharing with all industrial hygienists the analytical methods which heave
been developed and tested by Conference membérs who, indeed, have been assist-
ed markedly by non-conference chemists serving as collaborators.

Robert G, Keenan, Chairman
D, E, Van Farowe .

D. E, Rushing

W, J, Roberts

HO L. Parker

Jo L. Monkman

We Lo Lea .

REPORT OF THE COMMITTEE ON STANDARD LABELING IROCEDURES

With some trepidation"t.hé. Gomit:tee has undertaken the task of prepar-
: ing a model set of regulations for the labeling of harmful substances.

Preliminaxy plans were ‘drewn up. at a meeting held in Pittsburgh in .

November, 1555, and attended by four members. of the Committee, It was the con-
sensus of those present that the model regulations should be based on the
system. worked out by the Manufscturing Chemists'! Associstion. This system,
. with minor changes, has been incorporated in laws or regulations in the States
of California, Illinois, New Jersey, New York and Oregon, and in the Territory
of Hawaili, Emphasis would be placed on strengthening what sppeared to members
of the Committee to be weaknesses in these regulations,

A preliminary- draft of a model act has been drawn up snd has undergone
two revisions. It is hoped that further progress will be made during the course
of the Philadelphia meeting.-and thereafter amd that a detailed report will be
available for circulation before the 1957 meeting.

giprvey B. Elkins, Chairman
1liem G, Fredrick
Samuel Moskowits
- : g : Hugh L, Parker
b . el . Jack C, Rogers
Herbert. E, Stokinger
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REPORT OF THE COMMITTEE ON STANDARDIZATION
OF AIR SAMPLING INSTRUMENTS

Committee activity during the past year dealt principally with the
Encyclopedia of Industriel Hygiene Instrumentation sbout to be issued by the
University of Michigan, Several committee members have devoted a great desl
of time and effort to the terminal stages of the production of this volume,
which included proofreading, indexing, and composing of material for appendices,
This part of the report is therefore brief inasmuch as the work referred to
will be adequate evidence of accomplishment. It should, of course, be stressed
that committee members were only participants in the whole venture, the great
bulk of the work having been done by U. S, Public Health Service and University
of Michigan personnel,

The comparative study of mercury vapor indicators, which had been
planned as an outgrowth of last year's survey of these instruments, was not
carried out due to time limitations on the part of committee members. In view
of the anticipsted future work load of the cammittee; it is not at present
planned to accomplish this studye.

The primary goal of the committee during the coming year is to con=~
struct the meanual of eir sampling instruments, using that chapter of the prev-
iously mentioned Encyclopedia which deals with this subject., The detail of
this task need not be given here, but in summary form, it will be necessary
to edit the existing material to conform to our requirements, modernize it as
needed, and add such other sections as are necessary to make it a useful and
wanted publication,

The committee wishes to suggest that its current title is perhaps
ineppropriate to its past and projected activities, To date there has been
little or no "stendardization" of eir sampling instruments accomplished, but
rather an appraisal of them. The matter might well be discussed by the member-
ship-at-large, but the simple title, "Committee on Air Sampling Instruments"
would seem to be entirely adequate.

The retiring chairman expresses his thanks to all members who have
contributed to the cammittee's accomplishments during the past several years.

" Ralph G. Smith, Chairman
Irving H, Devis
Edwin C, Hyatt
qg\o H. H‘. Jone‘s
A, D, Hosey
Paul F, Urone:
Alfred Setterlind

REPORT OF THE COMMITTEE ON THRESHOLD LIMITS

More than 3000 reprints of the 1955 List of Threshold Limit Values were
distributed to various organizations and individuals in this country and abroad.
Copies of the proposed 1956 list were sent to A,C.G.I,H, members for review.
Values for 250 materials, including the 23 new tentative items are now listed.
Preliminary data for another 12 materials are under consideration by your
committee,
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~ In the proposed 1956 List, you have noted that ¢hunges have been made
in the introduction, and in the format in addition to the trensfer of LB
tentative values to the body of the table. ' Your committee¢ recommends that
the Conference approve these changes, more specifically as follows:

1. The change in wording of the introduction which it is hoped will
clarify the meaning ard purpoge of threshold limit values,

2. The expression of concentration of -gases and vapors in terms of
approximate milligrame per cubic -meter of air as well as parts
per million by volume, This addition was made in response to
many requests that the additionel information be included.

3. The acceptance of the L& values, previously designated as tenta-
tive, for inclusion in the 1956 List.

During the past year, in addition to thies usual reviewing of literature
and suggesting the indicated changes and revisions in the published table, your
- committee felt it desirable to determine the manmer in which threshold Iimit
values are being used by govenmnt&l industrial rwgioniste. R S

. Aceordingly, létters requesting - such intomtion and welcoming anv
suggestions for changés or additions to the tabls were sent to 56 State, county
end city industrial hygiene unite,: & total of L1 replies were received., Of
these, 28 indicated :that the values were being used as guldes in the evelustion
and control of industrial health hagards, while in 13 units the values were
used in the formilationi of codss or regulations. Of the 20 using them as -
guides, 2 use the velueés as publishied, L revise the list every 2 years, ‘and
3 revise their published lists every 3; or-more, years; Of the 13 units '
using the values in codes or regulations; 2 make amual Tevisions, b every -

B two years and 9 hnve made revisions atter 3, or move, years. "

Suggestiona for adclit.ions to the present table included the following
itemsts

Econdmic‘ﬁdiséns L T Epoxy resins .

Noise levels Systox

Sanitation.stendards in industry Teflon

Borona triﬂuorida Alpha - emitting daughters of
Mineral -oil - radon

Diatomaceous ear't.h Ompa

The mmittea will consider these items during the coming year.

It is of intereat to note that in these cases where Threshold Limit
Velues are used as codes or regulations, there is a tendency toward less fre-
quent revision of data, This lack of uniformity in values used by various units
has led to some confusion, especially in cases where companies operate plants
in several States or cammunities where different values are used, Again, the
committes would like to éncourage the use of threshold limit values as guides
rather than having them incorporated into laws.

Mention should be made here of the fact that recommendations have come to
the attention of the committee; through literature snd correspondence, for
chenges in velues rather long standing and, for which there is considersble
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substantiating data and experience. Changes recommended by various indivi-
duals in the recent literature and by personal communication include the
reduction of the Threshold Limit Value of'

Carbon monoxide === from 100 to 50 peDPeMe

Ethylene oxide === from 100 to 50 p¢Deme
Sulfur dioxide w-= from 10 to 5 PepPele
Toluene === from 200 to 100 p.p.m.

Carbon disulfide ~== from 20 to 10 p.p.m,
Trichloroethylene === - from 200 to 100 p.p.m.
Styrene === from 200 to 100 p.pem.
Stdddard solvent © e== from 500 to 200 p.p.m.
Petroleum naphtha === from 500 to 200 p.p.m.
Ethylene dichloride ==~ from 100 to 50 pepem.

Recommendation of new values for these familiar materials suggests the
need for collection and reevaluation of toxicity data by your committee. Many
industrial hygiene units have been studying exposures to most of the above
materials under actual working conditions in industry for & considerable number
of years, during which time much information has been collected, but not nec-
essarily published. With this in mind, we should like to ask for the full
cooperation of our membership in supplying informmation which will be requested
in the near future. While animal experimentation provides valuable data and
a background of knowledge, only human experience can decide whether exposures
previously reported for animals, can be applied to human workers. Because of
this, the valuable experience gained by State industrial hygiene units is the
type of information upon which such values have been or should be based, The
American Conference of Governmental Industrial Hygienists is in a unique posi-
tion to bring forth the data accumulated over years of experience to give
expression to these human values as different from animal values, Your obli-
gation in this phase of industrial hygiene work is great, You may rest assured
that the committee will give fullest consideration to all material which you
supply. ; T :

Meanwhile, your committee plans to continue the listing of properly
substantiated values for new materiasls reported in the literature,

Allen L, Coleman; Chairman
William L. Ball

L. T, Fairhall

H..‘E.‘ StOkingel‘

Ralph S. Smith

W. He Reinhart

Se D. Silver

A, J. Vorwald

PROPOSED THRESHOLD LIMIT VALUES FOR 1956
Values are given in the following tabulation for the maximum average
atmospheric concentration of contaminants to which workers msy be exposed for
an eight-hour working day without injury to health,

These values are based on the best available information from industrial
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experience, from experimental studies, and, .when possible, from a combination
of the two, They are not fixed values but are reviewed annually by the
Committee -on Threshold Limits for changas, ravisions, or additions as further
information becomes availabile, Threshold Limlts should be used &8 guides in
the control of health hazards and should nct t2 regerded as fine lines
between safe and dangerous concentrations.: They:rorresent only condftions
under which it is felt workers may be rspea’ediy - exposed, ddy after d&y, with-
out adverse effect on their health., 'Thas-figures listed refer to average cone
centrations of an eight-hour working shift ‘rather them a maximum which is not
to be exceeded even murentarily, The amount by which these figures may be
exceeded for short periods during the werk-dey -depends upon a number of - N
factors such as the nature of the contaminant, whether wvery high concentra-
tions even for short periods produce acube- poisoning, ‘whether the results are -
cumulative, the frequency with whict high walues -occur end for what periods
of time,  All must be taken into conaiderasicn in arriving'at d decision as
to whether a hazardous situation 1s deemed to exist.
These values are not 1ntended fo* ‘usey or- fcr modiftcation for uae, in
the evaluation or control of community azr pollutienvor air pollutioﬁ nuis-
ances,

GASES ANDﬁVAPORS ' el nEeLs TR R
: | L ©or o« s s+ i APPROXG MG
Subgtance ' « v s+ v -~ PPM# - - « . -PER CUs Mok
Acetaldnhyde e o o o :..‘,of'o e« e%ateeen * 2007 = = ' 360 = 2
Acetig acid > ¢ o« » .' e o o o "efotatater * < 10 ¢ - e T 2'9 '
Acetic anhydride o o o« o o ¢ e°0 ¢ 0’0 4" "~ " “5e SR o 20°
Acetone. ® ¢ o 8 5 & 8 o o e il R 1,‘060' s L 2,,400
Acrolein o ¢« o o o o‘.o ERY o'o' eae e * 00'9*”‘?“;; B 102
ACWIOnitrile. ® o o @ '_"4 e e o'e'a‘e 0e " ‘ 20 ST o “bs
(XJ Allyl 8lcohol o ¢ o o s7¢ o s '8 a0 e " 9“}'"'“' T
(x) Allyl propyl disulfide “a 6 8 8'0e e a0 ¢ " 2 &S i Ié . i
Amon.ivao o ¢ a o o o o'c e o 870 070 ¢7¢ * °100: L ' 70 -5
Anvl acetete o o o o 0« 0o o 0 s 00 eT00 ’200‘ ~ ‘1{1’059 i
Amyl alcohol (isoamyl alcohol) e s-s o' ¢ w0 - - 7 360
ARiline. o« » ¢« o ¢ ¢ s 0 o o o0 ‘e 0’0 9" Y 5 s 19 .
ATSINEG o o ¢ ¢ 0 ¢ o o 4 8 s 4'e’e aTe e . 0'605 Fioe . 002
Benzen_a (benml) e ¢ v ¢ o o 0 “e'e’0 e e " " 35 L S rllG’
(X) Benzylchlorida o o @ 6% & $ 20 e 80’ - TR ' 9‘
Brominee o o ¢ o o o ¢.0 ¢ o o0 0 0’0o v Ly o e e
Butadiene (1, B-Mtadiene). e s”0e'e’e"a"e’ 15060' . M ':2, 206 2
mtmm‘ (methyl ethyl kﬁtonﬁ) 0e'e%e o6 ' 280+ ¢ - - o - 7&9
Bu‘byl acetate (n-butyl &CBtﬂte). Ce‘eter * 200 - = - 950
Butyl ‘alcohol (n-butanol). o o%0's e'ee” ¢ 160+ -+ - __‘ 300
(x) Butyl amine .+ o s o 5 & ¢ s e 6’0 e'e o ' 5' s @ SEDe 15 ,
Butyl cellosolve (2-butoxy-ethanol). o on " 2007, e CEEE ‘9707 _
Carbon dioxide ¢ ¢ o 2.0 o 0 ¢ 09 070 T 5090 s e 9’060 b
Carbon disulfide e 0 ¢ @ o 0 o o o e'e o' "7 20. * ;,' ‘ 60 '

* - Parfs of vapor or gas per milllon parts o _f:air Ty volume.
~ Approximate milligrams of dust,’fumé, of mist pér'cibilc meter of air.
(x)- These values appeared on the tentative 118t last ?ear. v o
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(x)
(x)

(x)

(x)

(x)

éubstanco

Gases and Va.?_:rs
ONls,

Carbonmonoxida........
Carbon tetrachloride. o 0 0 0 o
Cellosolve (2-ethoxyethanol), .
Cellosolve acetate (hydraxyethyl
Chlorine.............
Chlorine trifluoridee « ¢ » o o o
Chlorobenzene (monochlorobenzene)
Chloroform (trichloromethane) . .
1-Ch10ro-1-nitropropana e e o o o
Chloroprene (2-chlorobutadiene)

Cresol (all isomers)

cyclomane e o o
Cyclohexanol .
Cyclohexanone o .
Cyclohexene o o o
Cyclopropanes .

*

Diacetone alcohol (h-hy

® &6 o e o

pentmone-!-!). e o o @
Diborane. e e e ¢ o o o
o=Dichlorobenzene . o o
Pichlorodifluoromethane
1,1-Dichloroethane. « «
1,2-Dichloroethylene, .
Dichloroethyl ether . .
Dichloromonofluoromethane
1,1-Dichloro-l~nitroethane,
Dichlorotetrafluorcethane .

Diethylamine

Difluorodibromomethane -
Diiscbutyl ketone o « o o «
Dimethylaniline (N-dimethylanili
Dmetmlaulf&tﬁ ® 06 0 0 8 o o
Dioxane (diethylene dioxide).
Ethyl acetate o ¢« ¢« o »
Ethyl elcohol (ethenol)
Etl‘wlam:l.ne. e 6 e o 0.0
Ethyl bq‘lzene e o o o

Ethyl bromide ., .
Ethyl chloride .
Ethyl ether , o »
Ethyl formate . .
Ethyl silicate .

Ethylene chlorohydrin

Ethylene diamine

Ethylene dibromide (1,2-dibromoethane )

....’

oooooooﬂ'o-.oo

P
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@ & ® ¢ ® o0 & o © & & 8 o
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Ethylene dichloride (1, 2-dichloroeth
Ethylene iminee ¢ ¢ o o o o e
Etrwlene oxide. ¢ ¢ o 0 o 0 5 0
Fluorine,  » ® ¢ o 2 0 0 0 s
Fluorothrichloromethane « o « »

.
t

L4
L]
1

I

etale

OOQva'o‘o.o'ooo‘ooo..oooooo..oono

h

Nage®

® © @ & 0 a 2 ¢ & ¢ 0 ¢ cte o o

PPM#
100

200
100

0
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Gases and Vapors

(Cont.)

Substance

Forma.ldehyae e ¢ o ¢ @
Gasoline.......
Heptane (n~heptane), .
Hexane (n-hexane), . .
Hexenone (methyl butyl
Hexone (methyl isobutyl k
(x) Hydrazinee « o » o o
(x) Hydrogen bromide .
Hydrogen chloride
Hydrogen cyanide ,
Hydrogen fluoride,
(x) Hydrogen peroxide,
Hydrogen selenide
Hydrogen sulfide ,
JTodine " o o 9o o @
Isophorone « « o &

ke

N

B
e & & & © &% v & @ & ® © o S @ © ©& © © O ®

*
*
L]
¢
[

(x) Isopropylamine ,
Mesityl oxide
Methyl acetate o

(x) Methyl acetylene
Methyl alcohol (methanal)
Methyl bromide ¢« « o ¢ ¢ o .
Methyl cellosolve (methox.yethanol)
Methyl cellosolve acetate (ethylene

glycol monomethyl ether acetate)
Methyl chloride o o o s« o ¢ o o
Methylel (dimethoxymethene)e o .o .o

to
et
.
.

e 5 o ® ¢ ¢ ® ®» \De ¢ ¢ o

ERERRRIIE

s @ & & - » & » & o & o o o

[ ]
.
o
*
one
on
L]
[ ]
e
L]
*
.
e
.
[ ]
.
.
.
.
.
.

.o...o.oo.ocoooo&uoo-.
¢ ® o ® @ @ & o 06 & © ® & ¢ 5 & ° & © o @

Methyl chloroform (1,1,1-trichloroethane)

Methylcy010hexaneo e o o 0 8 o 0 ®
Methylcyclohexanol o« « o &

Methylcyclohexanonees o « o o o .0 o
Metlvl formate @ @ ¢ o 6 8 & & o @

(x) Methyl isobutyl carbinol (methyl
amyl alcohol ) ¢ o 8 5 0 0 s 8 @
Methylene chloride (dichloromethane
Naphtha‘(coal ta.'l‘) ¢ ¢ ¢ o o ¢ @ @

: Naphtha (petroleum)s ¢ « v o o o

‘ Nickel carbonyl o o o 6 ¢ 0 0 o o
(X) ﬁ- Nitrodaniline o ¢ ¢ ¢ ¢ ¢ ¢ o ¢ o
itrcbenzene o, ¢« ¢« ¢ ¢ ¢ 0 ¢ ¢ o o
Nitroethane. o @ 6 o @ 06 8« 0 8 0 ¢
Nitrogen dioxide o« ¢ « « ¢ » o o o
Nitroglycerine ¢« « o s o ¢ ¢ o « o
Nitromethene « ¢ o ¢ ¢ o o0 ¢ s ¢
2-Nitropropane e 6 8 9 ¢ 08 ¢ -0 0
Nitrotoluene « ¢« o ¢ o ¢ o ¢ s o »
Cctene o' o o« o 0o ¢ 0 ¢ ¢ o o 9 0 o
OZONE . o« o o 6 o 0 ¢ ¢ 0 8 s @
Pentane o o » ¢ o s ¢ 0 8 o s e
Pentanone (methyl propyl ketone) .

e o ® & © 9 0 ® B 5 8 0 6 & & o -

s ® 0o 09 0 ® o

...............0‘,......

EX 4

P
*

..;0....0..00..-...000.

e » &

c..\oi..‘i"oo.».oo-o"

25
100
1,000 .
Soo
500
100
100
100

25
500
200
500
0,001

APPROX, MG,
PER CU, M %#

6
2,000
2,000
1,800

410

410
1.3

17

0,007

180

2,350
0.2

2,950

700



Substance

Perchlorethylene (tetrachloroei.hylene) -
Phenol...-.........

(X) Phenylhydrazine. « « « « o o
Phosgene (carbonyl chloride) ,
Phosphines o o« o o o ¢ ¢ o o o
Phosphorus trichloride « + o« o
Propyl acetate 4 o 4 ¢ o o o o

e & & &

Propyl alcohol (isopropyl alcohol)

Propyl ether (isopropyl ether).. ..

Propylene dichloride (1,
(x) Propylene imine o o .

(x ) P}"I’ldiﬂ& ® 8 0 o o
(x ) Quinone, ® 0 ¢ o o
Stibineo o o o o @
Stoddard solvent ,

Styrene monomer (phenyl ethyl

* @ &

L]

Sulfur dioxide ¢ o o o o

(x) Sulfur hexafluoride

®
t

Sulfur monochlorides o o o

(x

(x; Sulfur pentafluoride ¢ o o
g—Tartiary butyl toluene ,
1
3

»2y2=Tetrachloroethane,

(x) Tetranitromethane

Vinyl chloride (chloroethens), .
Xylene (xylol) @ ¢ 0 6 00 0 o

Substance

(x) Aldrin (1,2,3,k,10,10-Hamchl ozo~1,k

Teluene (trOluOl) e ® 0 o @
o-Toluidine. ® o0 o0 0 o
Trichloroethylenee « « o «
(x) Trifluoromonobromomethens,
Tu.rpentine ® e o 0 0 0 o 0

® e o o
- B

e & a »

P G 3 s 4 mg?
e & ® 6 © 0o o 0 & © ® © 06 o @

.6;9_‘;‘.;.;0;;..;.0'...

5 & & & 0 ® o 9.% 9 4 & ® 8 o ¢ " 3 @8

2-dichloropropane (4]

® o o o o ° ¢ @

® @ ® 5 6 @ 5 06 9 8 08 09 @66 0 0 5 0 &

Gases and Vapors
t Uon E . )

.. -500

. 200
1,000
100

’ 200

500 .

TOXIC DUSTS,

(x) Ammate (ammonium emidosulfate) .
Antimonyooooooo.oco~o
Arsenic.............
Barium (soluble compounds) o . .e
Cadmium oxide fume , . .

(x) Chlordane (1,2,4,5,6,7,8,
tetrahydro-l, 7-methenoindane )e .o o o .o .

8

FUMES, AND MISTS =

L]
-9
]
-@

@

a @

~octachloro:

hexahydro-1,L,5,8-dimethanonaphthalene

e o & o

3.;

,ua,sss,sai- |

’hg 7,73"

(x) Chlorinated diphenyl o0x1de e o o o o o o .
Chlorodiphenyl (42 per cent chlorine), .
Chromic scid and chromates (as CrO3) o ..

APPROX‘._m.
PER CU, M %

vt 1’ 350
19-
22
h .
0,07
3
8Lo
980"
2,100
350
60

30
Ok

. 045
2,900

- 850
25
6,000
6

0425
60
35
8
750
22
1,050
6,100
560 °
1,300
870

MG, IER CU, M,

0.25
045
0.5
0.5
0.1
2
0.5
o1
0.1

#* = Milligrams of dust, fume, or miat Per cublic meter of air,
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Toxic Dusts, Fumes, and Miste-

Subetance MG, FER CU, Mo
(x) Crag mnbicide (sodium~2,l,dichlorophencxy- i
ethylsulfate).......su.oo-- = # v e - 15
Cyanide(asCN)..-.....o.o.- 5
(x) 2,4=D(2,4~dichlorophenoxyacetic acid)e.s. 10
(x) Dieldrin (1,2,3,4,10,10-hexachlorg=6,7, epoxy-l, - -
b,La,5,6, T,B,éa-octa!vdro-l,h,s,ﬂ-dimathmo- :
naph‘bhnlene).......c.-... 0025
Dinitrotoluene® , » « ¢« o ¢« o o o-n o e e A 105
Din:l.tro-o-cresol e o 8 0 9 0 6 0 0 9 & o "oz _ 0.2
(x) EPN (ethyl-p-nitrophenyl thionobenzenephoaplwnate) -.' 045
(x) Ferrovanadiumdust. e @ o 0 o ¢ & ¢ 2 @ a s
Fluoride............_.... 205
(X) Hydroq.lini.'one. o 68 o v 0 8 a8 s e 2
Jron oxide fume o ¢ o ¢ ¢ ¢ « a ¢ o & @ 15 »
Iedd ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ 6 0 060600 acsw 0115
(x) Lindane (hexachlorocyclohexane,:gemma isomer) . 045
Magxesiumoxidsﬁm...;....c. 15
(x) Malathon (0,0-dimethyl dithiephosphate of S :
diethyl mercaptoaucoiﬁate) € e 0000 15 ?_
Manganese - 6‘-00.0.0.ooobc'-' . 6
Harmﬂ......'....‘...... ’ O.1
(x) Mercury (organic compounds)e ¢ « s o o o ce e . - 0401
(x) Methoxychlor (2,2 digarmthwphanyl-l,l,l,
trichloroethane$ o o' 8 66 e 0 00 15
(x) Molybdenum
(soluble componnds). s e o s s s s s 5
(insoluble Cﬂﬂp@ﬂ-ﬂd&). .8 0 0 & l,.yn‘ a.. . 15
Parathion (0, O-diethyl-o-g-nitrophwl thiophosphate) 0.1
Pentachloronaphthalene ¢ o o o s o o o o 0.5
Pentachlorophenole « o o o o.6 6 s 68 ¢ " ° 0.5
- Phosphorus (ye11oW)e s s o s o » o & o o 0.l
‘Phogphorus pentachloride o s o « s ¢ o o 1
Phosphorua pentaaulfido. e ¢ 8 & 2 & 8 © 1
(x)Picriemid e ¢ 8 6 0 o 0 o6 o 8 &6 & & & 001
Selenium compounds (as Se) e oo s 4 i s 0.1
(x)Sodimnhydmxide..-......aoc 2
Sulfuricacid.........¢... 1
(x) TEDP (tetraethyl dithionopyrophosphate)s - 0s2
(x) TEPP (tetraethyl pyrophosphate)s ¢ ¢ ¢ o .- 0,05
Tellurium. « « ¢ ¢ o o ¢ ¢ o o é &4 & o : Gl
Tetryl (2,h,6-trm1tmpnaw1metm1nﬂ.mma) - 18
(X)Titmmﬂdibﬁdﬂo.occcoocctt: 15
Trichloronaphthalene ¢ o o« o o o ¢ 4 ¢ ¢ * ° -5
"Trinitrotoluenes o ¢ o*¢ o o o o 4 & ¢ ! ' . 105
* Uranium (soluble compowmds)e « « ¢ ¢ ¢ ¢ ‘ "9,005
Urenium (insoluble compounds). o d b a & 0.25
(x) Vanadium J =k
(vosduStg ooo-oc‘oooo « & v 005
(VzO;fume © 0 ¢ 062 o 06 0 0 0 @ 6 0 0.l
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Toxic Dusts, Fumes, and Mists
iﬂoni.’

Substance MG, FER CU, M, %%
Z:l.ncoxidefumes........,.... 15

Radioactivity: For permissible concentrations of radioisotopes in air see

"Maximum Permissible Amount.s of Radioisctopes in the Human Body and
Maximum Permissible Concentrations in Air and Water", Handbook 52, U.S.
Department of Commerce, National Buresu of Standards, March, 1953, In
addition, see "Permissible Dose from External Sources of Ionizng
Radiation", Hendbook 59, Department of Commerce, National Bureau of
Standards, Sept, 2L, 1954, _ , ,

MINEFAL DUSTS
Substance MPPCF + Substence MPECF #
Aluminum oxide o « » « o @ 50 Silica - .
ASbeStos ® 6 @ ® o ¢ o o 8 Z 5 - high (abova 50% free 5106) 5
Dust (nuisance, no free - medium (5 to 50% free Si ) 20
8111c8) 4 o ¢« s o o e o 50 low (below 5% free 810,). « 50

Mica (below 5% free silica) 20 . Silicon carbide , « ¢ o 90 e 50
Portland cement + o o+ o 50 , Slate (below 5% free 5105). « 50

"TelC ¢ o ¢« o ¢ 0o 6 0 o o o 20 .,  Soapstone (below 5% free

(x)

(x)

Si ) 9 9 § ¢ @ ¢ o ¢ @ .20

,"Ifotagaquat (below 5% free
3102)0n00000000050‘

Millions of particles per cubic foot of air,

TENTATIVE VALUES

Substance . . PPM* PER CU, M,
All;fl chloride e @ o o @ o e e ¢ o 9 5 : ] R 15
ANTU (alpha~-naphthylthiourea)s « o » - - 043
Butyl marcaptan @ ¢ » o © 0o @ o o @ 10 i ' 35 .
Calcuim arsentte® o« ¢ » o o o o ) . Oel0
Chlorinated camphene, 60% . s s 50 4 ) . : 0.5
Chlorobromomethane (C1 Br'CHo) « o o Loo . 2,100
Chlorodiphenyl (5L% chlorine) o o o ' . 0Oe
Chloropicrin e o @ 8 ¢ 60 & & O & o l 7
DDT (2,2-bis~(p-chlorophenyl)-l, . '

l,1=trichlorcethane) o o o ¢ » o o X 1
Decaborane (Bl lh) ® 0 0 0 0 o o 0 0005 { 0s3
2:'.["1)11800?31’10 oluene. . ® 0o g o & o 0'01 3 S ) 0.7
Dinitrobenzene ® 6 0 0 0 0 a2 o ¢ @ FriE " y .1
Ethyl 8crylate ¢ o ¢ ¢« o 6 0 0 & « & 25 . 100
Eth}"l mercaptan, o o s+ 2% e 0 o0
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Tentetive Values

onve
| | _ APPROK. 13,

Substance Y - PPMe ' " FER CUy M 40
Ferbam (ferrous dimethyl dithiocarbamate) 15
Fluoroacetates o o o » 0 e o 0 0 e o @ . - 0.1 >
Furfural o « ¢ o o o ¢ ¢ o o ¢ s o o0 5 0 ) '
Furmryl alcohol 6 6 5 066 0 00 0 0 @ 50 200 i
HETP (hexaethyltetraphosphate) « o« « o 0.1
Lead arsenates ¢« o o« ¢ o o 60 0 ¢ o o 3 ) o OABIS'
Met}vl acﬂlatec e ¢« ¢ 8 9 0 ¢ 0 @ & @ 10 : 35,
MGth mercaptan 6 o o0 s e e s d o 50 - " 100
Nicotirie v s o ¢ ¢ o ¢ ¢ 6 ¢ ¢ 8 ¢ ¢ & . ’ 0.5
Nitric &cid. o c ¢ o 0 0 5 0 0 o o ° 10 o 25
Penteborane (B cecec ek avie 0,01 ‘10403
Perchlorometlvi ercaptane o o ¢ ¢« o o 0.1 ' 068
Pyrethruml .¢ ¢ ¢ s s ¢ ¢ ¢ 0 ¢ ¢ ¢ ¢ @ 2
Rotenone ¢« ¢ ¢ o ¢« ¢ ¢ ¢ ¢ 6 0 0’0 o o 5
Strychnine ® e 0 9 0 ¢ 0 06 0 0 0 8 0 @ 0015
Tetral'wdrofuran. e s 0 0 0 00 o0 o0 200 590
Thiram (tetramethyl thiuram disulfide) 5
Thallium (soluble campounds) « « s o 0.15
Werfarin (a-acetoxybenzyl) L hydroxy -

Coumarin ¢ « ¢ o ¢ o 0 o ¢ o e 000 005
Zirconium Compoﬁﬁda (as Zr). DS oie 5 '

Berylliums During the past few' years, sever&l plpers have appeared in the

literature which report a limit of 2 microgrem# per c¢ubic meter of air for

beryllium., Among these is the peper by Van Ordstrand, H, S.: Berylliosis,
AMA, ARCH, INDUST, HYG. 10% 232-234 (Sapt.) 195k, ard one "By Sterner,
Jo He, and Eisenbud, M¢s Epidemiology of Beryllium Intoxication, A.M.A.

'ARCH INDUST. HYG. _l_.;_l 123-151 (Aug,) 1951, - Conflicting deta from industrial

experience has csused the Committee to postpore the ‘suggestion of a
Threshold Limit for this material, It is aepparent that more epidemiologic
work-is needed. fér the establishment of a deﬁﬁ—ite value. - R

Allan L. Coleman, Chairman
L. T. Fairhell

Ho Eo Stok:l.nger

Ralph S, Smith

Wo H, Reinhart

S, D, Silver

A, J. Vorwald
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REPORT OF THE COMMITTEE ON
WORKER HEALTH INFORMATION

In a leibter to the Secretary from the Chairma.n, Dr. Miriam Sachs, she
saids : ,

"This year there is no formal report from the Committee on Worker
Heelth Information. I am convinced that this Committee should be maintained
as one of the active committees of the American Conference of Governmental
Industriel Hygienists, It is said but true that health education efforts and
worker health information are intangible and difficult to organize and initiate,

"There are several ideas and plans which might be put into effect
during the next two or three years, For example, some coordinating activities
should be attempted with our counterpart in the occupational health section
of AP,HeAe I am atteching & copy of the report of the Committee on- scope of
that section pertaining to that matter, )

(The report referred to above is as folilo'ﬁrs..)

REFORT OF COMMITTEE ON SCOFE |
OCCUPATIONAL HEALTH SECTION w AePoHoA«

I. Education

The American public is woefully unaware of even rudimentary facts about
occupational health and the professions working in this field. A pro-
gram concerned with two objectives- should efford almost unlimited
opportunity for developments . - ,

(1) To make available for the worlding public. essentisl information on
. occupational diseasses and personal health maintemsnce as related
to work and to-their part in avoiding inJury to health as a result
of world.ng condition-.

(2) To introduee the gqn-eral public to the science of occupational
health and to the variety of skills needed in it,

B
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GENERAL SESSIGI
- April 2k, 1956, 9100 AuMo -
Dr. Ralph Re Sullivm, Chairmen, Presiding
K STATISTICAL STUDY OF 1h70 CASES F SILIGCSIS

Mias Esther We Ki]ner
. - end
Dr. William G, Fredrick
Detroit Department of Health

S1licosis is a preventabls disease, It is caused by the inhalation of
silica dust in excessive amounts. . Hence its prevention is accomplished by
not inheling ‘silica dust in e&xcessive amounts, - This is of course a simple
statement of basic industriael hygiene philosophy. The application of this
philosophy -i8 fraught with a formidable dilemma .involving on one hand the.
problem of hiow to measure the concemtrations of .silicon dicxide in the air to
be respired and on the other hend how much of therdust: so medsured constitutes
an ‘excessive amount, Some 25 years have: elapsed since the development of the:
Greenberg-Smith Impingerand the "light-field" . counting technique and nearly.
20 years since the establishment of the so=called limits of air dustiness -
based upon this counting procedure end the .silica cantent of the: eir. ‘Without
question use of these counting procedures and exposure limits have reduced N
“the incidenve snd severity of silicosis. But are they good enough ta prevent.~ - ..
the occurrence of the disease in the workers employed in the dusty trades?
There is no quick &nswer to this question when ‘the: period from start of ex- .
posure tdmagnoais of the d:lseasemy cover & span - o.f.' Jtely decade&.

In 1936 the Buresu of Industrial . Hyg:tena of the Detrodt Deparbment ot
Health began a vigorous program of dust control in ferrous and non-ferrous
foundries in Détroit. By 19k, levels.of dustinesa substentially centormed
with -acceptable limite of exposure, : Howéver, cases of silicosis continued :
to appear with distressing regularitys The probability was high that theae
cases were ‘the result .of excessive exposures which cecurred prior-ta 1936«
Using this assumptiony ome would expect that cases resalting from exposures
started after 1936 could not reasonsbly be expsoted in substential numbers .
before 1965=70, énd if the dust exposure wis not excessive, cases should never
appear, - But 12 by 1965, cases continued to appear; veduction of the limits of
duet exposuré-to lower walues wauld-come too late to protect at least a genera-
tion of foundry workers, -4 possible way to verify the preventive effectiveness
of silica dust standards presently.in use in foundries would involve collecting
deteiled oceupstional histories of -exposure of as many cases of foundry silie
cosls diagnosed in Detroit .as possible, Usually, accurate diagnosis and -
acourate occupational histories are not.easlly cbtainable for any cccupational
disease, and especially for silicosis. -The Bureau of Industrid Hygiene, of
the Detroit Heelth Depertment found itself in a uniquely advantageous position.
It offices are located in the Health Departmentts.Herman-Kiefer Hospitel, which
is primarily concerned with pulmonary tuberculosis.and all other pulmenary
disease. All cases of .tuberculosis and most-cages of ailicesis in the City of
Detroit pass through its clinics or the Tuberculosis Control Division of the.
Hedlth Department which 1s housed therein, '
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It was because of the speaker!s past experience in working in the
Tuberculosis Division that there was an swareness of this valuable source of
informetion for our Buresu of Industrial Hygiene. In 1946 the authors
arranged a cooperative program with these groups whereby accurate diagnosis
and complete occupational histories are obtained on &ll cases of sllicosis and
pneumoconiosis, regardless of the occupation or work place in which they were
acquired, These histories are cbtated by either public health nurses or
persannel with special training., All silicosis cases are reported monthly
to the euthors end when indicated, additionsl studies are made of Detroit
workplaces in which suspected exposure occurred and data obtained which we are
now presenting, Filesof envirommental dust expoaure levels dating back to
1936 are maintsined for all Detroit foundries and all other Detroit industries
known to present a silica exposure, It is hoped that through this machinery,
possible failure of present day dust control standards for silica and all
other dusts capable of causing lung disease can be detected at the earliest
possible date, " The files of the Tuberculosis Division and the: hospital have
been studied for the period prior to 1940; but few acourate records were
available, Through the utilization of the highly accurate tuberculosis re-
gister, calling in of silicosis patisnts to the clinic, anid Detroit -death
certificates reporting tuberculosis, silicosis or pneumoconiosis es a contri-
buting cause of death, followup is achieved on a substantial number of our
known cases.,  All chest x-rays.are read by physicians highly specialized in .-
recognizing diseases of the lung, Autopsy reports have also been available %o
us which have confirmed the silicosis diagmsie and sometimes have shm gili-
cosis diagnosed for the first time,. 2F L AEe

It is too early fo:r this ccntinuing pro:jec‘t. to yie]:d. the M& for which
it was insugurated, but a cemsideration of this large group of well studied-
cases provides data which may be: of velue to many workers interested in the
prevention.of silicosis, especiglly when it is. considered in conjunction with
unpublished or confidentiel information already in their hands, The current
summary of the stat:l.stical information :ls p:raaented: mr t.his purpese . only.

The suthors ara reluctant to: draw many positive eo,nclua:tm@ or 'eoe ‘many
inferences from the data and the reader is .similarly warned to use.it with -
caution, For example, tlhie leading cause of silicosis in this series of cases
is mining, but the only mine in Detroit {er within three hundred miles of..
Detroit) 1s a stlica free selt mine. So the data mean that many minexrs wha
are eventually destined to:develop silicosis migrate to.Detroit and work nany
years, usually in non-duaty occupationsy before the.disésse is diaegnosedd OF
this group, many are at work amnd in apparent good health at the timé of .diag-
nosis, Thelow number of -sand blasters developing silicesid need-not reflechd
a low hagard -at this work but rather a very ‘amell number of -workers-engaged.
in this ocoupation. The low number of silicotic ceramic workers reflects the
near absence of this:industry in the Detroit area and tha probable- failure of
any eppreciable mumber of -this occupational group to migrate to BPetroit.: The
authors regret that although informstion. is available to them in officisl
records: concerning ‘the number of workers in the several dusty trades in Detroit,
sufficient staff time has not been available ta get it out,.. The reader is-also
cautioned to consider that thése data have been ocbtained primarily through a
machinery designed to discover c¢ases of tuberculosis and may-be-biased in this
respect. Also .that since 1950, an extensive tuberculosis case finding program
has been in force utilizing mobile chest x<ray units as its:primary tooles
Further, that Detroit is a great and expanding industrial city. In 19i5,
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700,000 workers were employed in 40,000 workplaces. In 1955, 836,000 workers
vere employed in 42,000 workplaces, The increase of worker populetion has
been obtained largely by immigration, Until the recent advent of semiority
and pensions, workers tended to ahi.f.t frequently fran job to job, not nec-
essarily in the same trade, X

Some results of thi_s study to date, given in summary form, followss

1. The study includes 1470 individuals who have been diagnosed as having -
silicosis, Over 50% of these have been so diagnosed within the past ten
years, which makes it apparent that silicosis is still an important
occupational disease in Detroit,

2. Mining and foundry work has provided the silica exposure in most of the
cases, LlL.5% arising ocut of mining, 31,7% from foundries ami 5.,2% from a
combined exposure in these occupationss The Yamaining 19.6% o! cases
were distributed among some 20 ocoupetions: or industiiies,

3. Of the totel cases studied, 556 or 37.0% have had superimposed tuberculosis
- which developed well before the normal retirement -ages - -

b, The average age at diagnosis of both silicosis md ‘silicosis with tubercu=
- losis was approximately-the-simew=56,3 years-end 56.6~yeers respectivelys
The average length of exposure to dusty jobs was approximately the same
in each group. Those with silicosis averaged 21,L years of exposurej
those with silicosis end tuberculosis averaged 20,8 years of exposure,

5. The diagnosis aof both silidosis and silicosis with tuberculosis occurred
later in life for white mrlca:a than for negro workers., The average age
at ‘diagnosis was 58,0 and’ SI.O years respectively, a difference of seven
years.

6. Of the 556 worlcers diagnosed ™ huv'ing silicosis with tuberoulosis, 65.6%

-~ died of tuberculosis; - Thiz death rate is higher than-is experienced for-
cases of uncomplicated tuberculosis, - Prior to 1950, the sverage age at
death of cases with the combined disease was 56,8 years, For the past
5 years, this average age has increased to 61,5 years, which suggests that
present day chanbﬂm'hpysémd uzbe'rculosis conﬁ-cl? prdgi‘ms ars eachibiting
& beneficial effect, :

7. Silicosis dcés not appedr to_be disappearing af & véry rapid rate in -
Detroit, especially among those who have received their exposure in tha
foundry or fning industry, Although those exposed in mines have migrated
to Datrcit:, most of those exposed in foundries have worked in Detroit area
foundries, This problem may be made more -sericus By the faot that negroes
in increasing numbers m entering the foundi-y *brade. o =

8, Another 5 yedrs of study w:L‘I.l Be reduired to defﬁ:ftely sotablish the
effectiveness of silicosis control programes in Deétroit's foundries, but
"1t now appesrg thet our present indnsbﬂel ngme duo’t: ”itmdarde may be -
' inadequate for thie group of wérkm.
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A FROGRAM OF FUBLIC HEALTH NURSING
IN SMALL WORK PLACES

Helde L. Henriksen
Minnesota Department of Heglth

This discussion of public health nursing services to workers in small
plants will relate to the Minnesota situation, since that is the only one in
which I have had perscnal experience. Reference to public Health nurses
will be to those functioning in generalized community health programs.

According to national statistics, the small plant problem in Minnesote
is similar to that in other States, although it is only in recent years, come-
paratively spealding, that Minnesota has become industrialized to the extent
that income from industry exceeds that of agriculture., Here is a picture of
our fims according to numbers of employeest

Distribution of Plants in Minnesota According to Numbers of Employees

Size - B Weekly
of Firm _ Em;pioyers Eknplom Pgyroll
Employees Number . Percent Number | Percent | Percent

0=-17 23,551 68,6 59,647 9.7 7.9
8 =19 6,272 18.3 75,353 | 12,2 10,7
20 ~ 149 2,796 8 | 6l,218 13.6 13.1
50 ~ 99 926 2.7 63,754 1043 10.5
100 -~ 499 | 657 1.9 128,298 20.8 21.2 .
500 b 599 58 : 002 39 628 60’4 606
1000 - 59 I 0,2 166 355 2740 30,0
A1l Firms 30,319 100.0 617,233 | 10040 100,0
Prepared by {he Minnesota Division o iployment ena Security,

March 1953 .

1i5.8 percent of wage earners in nonagricultural employment were in
Plants employing less than one hundred workers.

Accident and Heelth Problems Associated with Small Work Places

All of you are famillar with the accident and health problems associated
with the small plant, The presidemt of a small firm masy also be its treasurer
and secretary, its foreman, production manager and personnel ma.nager._/ The
demands on his time are tremendous. . As a result, he often overlooks accident
and health problems, He may feel he has fulfilled his safety obligations when
he buys workmen's compensation insurance, as prescribed by law. He may even
feel that the financial cost of remaining en insurance pool risk is less
costly than the time, moneyand energy required to install a safety program,
His accident frequency rate is high., Nation-wide, in 1952, the accident fre-
quency rate in the small plent was two end a half times higher than that in

l/ Small Plant Health and Medical Programs, Publication No. 215, Federal
Security Agency, Public Health Service, 1952.
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the large plants, and this rstio still mainteins in Minnesqta today, For
1955, the accident f?quncy r‘at.e in the small ph—nt was 20,0 ageinst 9.1
for the large plant L "

The Indnatrill Bealth Section and Services to Small Plants

In order to tell you what led to small firms in Minnesota opening
their doors to public health nurses, it is pertinent to review some of the
past endeavors that have been made by industrial health personnel of the
Minnesota Department of Health in behalf of the small plant, These activi-
ties centered minly on induatrial hygiene problems and occupational disabili-
ties,

1. One frequently made suggestion was the establishment of a central health
unit placed so as to be acceasible to several small firms in close proxi-
mity to each other. Theoretically, this still seems like a good ldea,
particularly where several firms are under the same roof; but for many
reasons, it did not find general acceptance, - Today, there is one case
where two plants share the sarvices of the same nurse and, to the best
of our knowledge, that is our achievement to date in this effort,

2. Another proposal related to first aid treining and the assignment of
responsibility for emergency care to selected employees with valid first
aid certificates, In larger urbsn areas, American Red Cross classes were
generously offered and well attended, but .there was no way to follow
through to the plants to see- that appropriate facilities .and equipment
vere provided, In the small towns, there were other problems, Who was to

pey time for worker's attendance at classes, particularly when none could
- be obtained locally and the employee had to go to a larger center? In
one instance, an employer paid time and a half and expenses for two
employees who enrolled in a class in & town twelve miles away... ‘The men
subsequently found employment in that town and their former emplqur was
-8till without a trained first aider, : , _

3. Still another effort in behalf of the small plant was the promotion of
part-time nursing service in voluntary public health associationss The
staff in one agency received carefully plamned in-service education in
occupational health nursing, Promotional material was prepared, Two
plants bought nursing service from .this agency and, for at least ten ..
years, have expressed satisfaction over the service they have centinued
to buy. At the present time, this program is obviocusly not an expanding

" one s!nao progress etill is measured by the experience in those two plants,
L. Conum effort wvas made to provids. industry with information about. the
benefits of besic industrial health services, It would seem that our
information was not convincing, that management officials were too busy

to read what was given them or that the seeds are still lying dorment.

Se Engineering surveys were mde on an industry-wide basis in plants with
special hasards, Cooperative activities were also carried on with
perscnnel in the Labor Department, with safety engineers in insurance:
companies and with: safety courcils end voluntary health associations.
There is evidence that activities in this category have been productive,

1/ Minnescta Industrial Comiﬂagion,-m.
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For example, our engineers report thet in the majority of air analyses -
in dusty trades the silica count is well below the amount considered
hazardous to health, Machines can be guarded, vents and exhausts
installed, warning signals provided, lighting made adequate and toxic
exposures controlled, At least there is the imow=how in creating a
safe working environment, and that is progress,

Emergence of a New Type of Problem

In the midst of continued effort to work with management in small work
places on health protection relating to occupational disebilities, and to
help them provide a measure of service comparable to that found in the large
plants, there appeared to be a new trend in problems referred to the Section
of Industrial Health, These problems centered not around occupational
disabilities, but on absenteeism due to sickness., A&nd now what to suggest,
particularly to plants in rural areas where the ratio of physician to popu~
lation was in no sense optimum. Our problem had deen end still is that any
work with small firms to be effective needs to be carried on at the local
level and, as yet, there is not even one member of the industrial health
team in the district health éffices, to sey nothing of the county health
administrations.

Celling Public Health Nurses

When requests came in that could not be answered from the State level,
we tried to explain that the tremendous medical-economic problem of sickness
among workers was a matter of great concern to -many important -persons in
many important places, including the President of the United States, end that
we did not have any good answers yet. However, we soon became aware that it
does not relieve an ache to know that someone some place else is struggling
with a solution; and rather<then do nothing, we came up with an idea which
involved the public healtk nurse in the generelized community health program
where the emphasis was on family-centered care, The wage earmer-is also a
member of the family,

Minnesota has 87 counties which are grouped under the lealth jurisdic-
tion of eight districts-of the Minnesota Department of Health, There are 262
generalized public health nurses-in the State, The ratio of public health
nurse to population served by her ranges from one nurse to 5,000 to one nurse
to approximately h0,000. -

Publie :health nurses have full and busy progrems, and our»first goal
was to find a practical and economical method for extending preventive services
to wage earrers on an exploratory basis, There was recognized a certain simi-
larity between the school as a focus for school health services, and the plant
for adult health services, and this concept aeemed to bold promise,

With the encouragement and support of the Chief, Section of Public
Health Nursing, traditional public health services were studied with a view
to their usefulness to employed adults and theé possibilities of carrying them
on through plant visits, Activities under scritiny included control of
communicable diseases (chest surveys and follow-up of anomalies whether of
the chest or heart, immunization informsation); health education (nutrition,
personal hygiene, individuel responsibility in health maintenance and safe
practices); geriatrics and chronic diseases (heart diseasse, diabetes, hyper~
tension, arthritis); rehabilitation; mental health,
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Preparation for Including Plent Visits in a Generalized Public Health Program

Before the public health nurse was ready to start knocking on doors
of plants in her community, there were & certain number of other deers that
hed to be opened for her, There was also preparation relating to in-service
education snd the development of printed materials, since what was wanted
was not available,

First, adult health eervices through pla.nt wvisits were discussed at
the generel nursing consultant meetings, Then industrial heelth personnel
met with the staffs of the respective distriet health offices to talk through
local situetions, There were meetings with Nursing Boards of specific
nursing services to tell them about the proposed plant visits, the purpose for
going into plants, and to get suthorization from them for the inclusion of this
activity in the nursing progrem. In-service education sessions with staff
nurses was an importent part of preparation end in this connection we used
"Opportunities Unlimited", & booklet prepared for the purpose of extending the
nurses understanding of the services she might offer through plant visits., We
used selected materials relating to long term diseases because service in
this area is & primary goal. We also used source materisl relating apecifi-
cally to o _7upational health, such as Workmen'a Compensation Law of
Minnesota, the biennial report of the Minnesota Industridl Commission, which
reports occups ional disabilities by counties, Safety Standerds for All Flaces
of Employment</ and stetements of functions of occupational health nurses., We
thought it important that public health nurses heve -an orientation to occupa-
tional health progrems end problems in order that they might clearly dis- :
tinguish between their own responsibilities as public health nurses from those
of the occupat.ional health. nurse, for whieh they could assume no responsibility.

; By way of administrative prepa:ation, a section for recording plants
was. placed on the "Local Community Survey Form" which is the basis for planning
the public health program in a given community. To help get information about
plants each district office was provided with a Minnesota Directory of Manu=--
facturersd/ which lists firms by geographical location, and gives the approxi=-
mate number of employees in each plant, On the public health nurse's Monthly
Report Form, one seetion 15 fLor vecording plnnt viai‘bs.

Materiala were &J,ao rprepared for the nurae to give to managemen’e in
connection with her visit, One was "Public Health Nursing Services Available
to Industryh"; another "Guide to Minimum First Ai4 Facilities" for help in
improving -emergency. care facilities in small plantss "In Case of Emergency"
cards supplied by the Minnesota Safety Council and "Emergency Treatment in
Industry" ecompiled jointly with the Minnesota State Medical Assoclation and
printed as & public service by Minnesota Blue Shield-Blue Cross. Health in-
formation materials were suggested for their appropriateness to the industrial
pamphlet rack, This preliminary work was not-as much a formal program as it
was 8sn exploration of possibilities, and following through on such preparation
as seemsd needed, Staff nurses never gave the impression of having another
ectivity added to an over=load pregram but aeeepted it as en opporb\mity to do
something in the adult heelth field. .

1/ Vorkmen's Compensation Lew of Tinn, 11953
J Safety Standards for All Pleces of Employment in Minn Department of Labor

and Industry, 1950. -
3/ Minnesota Directory of Memufacturers 1955, Minnesote Department of Business
Development,



~ 88 -

The Plent Visit

Before the initial visit, an appointment was made with the president or
top officer of the firm on the principle that he should be the first to know
of proposed activity within his establislment and either give or withhold his
blessing, X

The sequence of the initial visit was quite consistently as follows:
We would introduce ourselves and say: "We have come to see if there are any
services of fered in your community health program that could be useful to
your employees if they knew about them." One did not need to be a mind
reader to follow our host's mental processes. His mind's eye saw his foreman
who could still handle any man on his crew; his truck driver; the man on the
electric drill; his employees en magse-—gelf-reliant, a little taciturn and
fiercely resentful of enything that smacked of charity. So we hastened to add:
"We are particulerly interested in the employee with long-term illness or one
who keeps losing time because of being sick himself or has sickness in his
family." Agsin, his thought processes are written for all to read. He would
relex, close the desk drawer where he had put his checkbook and lay down his
pen, Then we would talk about the nursing services the public health nurse
offered in a family-centered care program,.

Next, mindful of our obligation to "diffuse proper information, " as
stated in the public law under which we operate, we would show some carefully
selected health information materials which either could be posted on the
bulletin board or placed in a pamphlet rack. I will digress to relate just
one incident in this connection which happened in a foundry where no women were
employeds "If you had women employees, we would suggest pamphlets like these,"
showing some material on child care, behavior problems in children end the
likes The answer we got wast "Why do you nurses assume that only women are
interested in children? I have a year-old son at home and I would like to read
those pamphlets, What's more, I will pass them on to a couple of other fathers
here when I get through with them." )

The topic we saved for the last was emergency care because now we were
coming to the part of the house where the dust was swept under the rug., We
would offer to take a look at their facilities, Often there were none. One
firm permitted us to take a photograph of its ‘first aid station. One nurse,
with the permission of management, carried out a half bushel of bottles
without lebels, drug samples, proprietary medicines, antiseptics character-
ized by pungent odors, bumn salves, dermatitis olntment, contaminated dressings,
unwound bandages, old adhesive, Actually, much thought was given to the
question of first aid before deciding to include this activity among the prof-
fered services. The reason, of course, was that we wanted no confusion in the
mind of the employer as to whether we were offering public health nursing
services to his employees or occupationsl health nursing to him such as he could
buy from organized voluntary public heelth nursing agencies, if there were
such an agency in his camwnity. In meking e decision, we went back to the
precedent set in school health services where the public health nurse cooperates
in supervising first aid equipment and supplies. 4 good emergency care program
unquestionably is reflected in reduced severity rates of injuries, It is a
good preventive measure; and in view of the high incidence of injuries, not
at the plent alone but in the community as a whole, the concensus wes that we
would include services on emergency care. The man who was injured, not his
employer, would be the primary benefactor; and, hopefully, principles of safe



emergency care would be carried over to home safety practices. With reference
to first aid, we had four recommendations for the employer: (1) minimum
facilities as defined in "Safety Stsndards for All Flaces of Employment in
Minnesota," (2) establishment of defined medical direction, (3) assignment

of responsibility for emergency care to a person with & current first aid
certificate, and (L) a simple record system. _ ; oF '

Tllustrations of Public Health Nursing Activities Through Plant Visits

‘Five incidents have been 'sglected.- to illustrate the kinis of services
that occurred in actual practices

One had- to do with sn employee whose recovery from an injury was
discouragingly slow. The nurse called et the home to see if she could be
helpful in home nursing problems, Flexion contractures were developing from
long bed rests The status of understanding of basic principles of nutrition
was. indicated by the fact that a carbonated orange drink was being substituted
for the fresh orange. juice ordered by the doctor, Orangss were too expensive,
The nurse was: able to. give the physician & good picture of what was going on
and to help the family carry out his directions in relation both to keeping
Joints functioning and to nutrition,

: Oner nurse told that, when she was at a plant, an employee approached
her to ask if she carried with her the "blue medicine for cold sores they used
in schools." He had & cold sore which did not heal, She convinced ‘the man
that his cold sore needed a diasgnosis, The surgeon told her later it was
gratifying to. get @ cancer of the 1lip at: that early stage of development.

- In a turkey processing plant, there was & persistent dermatitis problem.
The insurance cerrier wes threatening to cancel the policy. No chemicals were
being used, and apparently the only adverse contact was with the wet birds
on the conveyor line, We nurses had one advantege not aveilable to the other
members of the heelth team, We went into the washroom with the girls. : These
women knew there was a Newcastle Disease., They elso knew there wes & "turkey
itch" and they developed their own preventive measures--first a vigorous
scrubbing of the hands end arme with a stiff brush, reminiscent: of old=time
operating room "scrubbing up," then a liberal application of rubbing alcohol.
One_women dashed: cupped hendfuls of alcohol on her neck and chest, They could
not have been more effective if they had set out to cause dermatitis. - A few
lessons- in hend washing aend. the use of hand creams took care of that problem,

, In one- firm, the secretary-bookkeeper whose mother was a paraplegic had
to stay home eyery time outside help failed to show up becanse her mother
could not be:left alone, Intensive rehabilitation nursing. through the motive-
tion and guidence of the nurse brought the mother to the point where she could
take care.of her own personal needs, The employer, in this instance, said it
wag the most importent service the nurse had given in her whole community
Program; e&nd, in his eyes, it was. e nE Tl .

The last is en excerpt from a public health nurse's record, There were
@ good meny long-time employees in the plant she visited and many of them had
progressive impairments., The problem was to motivate them to do their part in
taking care of themselves, to follow their physician's directions and parti-
cularly to work at weight control, This is the nurse's remarks: "Between
May 16 and October 20, there were eighteen visits made to the company by the
nursse during which time forty-unine employees of the plant were given health
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counsel, A chest x~rsy was obtained for the child of an' employee who is a
tuberculosis contact; one employee was given care and help with home nursing
for an acute condition; and conferences on femily health problems were held
with wives of three employess on several occasions,"

Problems and Limitstions Associated with Plant Visits in a Oommunity Health
Program

The first issue that might well come to mind is the implication for
sociezlized medicine inherent in this asctivity, Does the utilization of plants
as & focal point for preventive health services open the door to practices or
policies which are contrary to our philosophy of medical care? !'Who pays
for what" is an important issue today., The legal responsibilities of the
employer for occupa tional dissbilities are well defined. Less well defined,
because of the tremendous range in- fringe benefits, is the treatment of ills
that have their origin in things that happen during the ™ &ixteen houre a day
when the worker is away from the plants but, nevertheless, there are recog-
nizable policies heres It is in the area of prevention where there is greatest
need for both policies and integrated program as difrerentiated from the
"drives!" against this disease or that,

"Who pays for what!" is an important issue today, and out of the conten~
tions between management, labor and medicine will eventually came plans which
will take into consideration the needs for preventive services and reesl health
maintenance. When such plans are agreed upon, it seems highly probable that
the public health nurse will still be carrying on her traditionel functions,
Nurses by the nature of their professional preparstion and job- assignment will
be helping families to use health resocurces purposefully and to teke personal
responsibility for overcoming physical handicaps and keeping physically fit.

There is a sense of urgency in doing something becsuse none will deny
that the cost of disabilities among workers is staggeringly extravegant, for
the individual end for the community, In Minnesota, for exsmple, the net wages
lost to workers because of occupational disabilities for the year ending
June 30, 195L, was $3,765,8Lk.L/ What ratio do you want to use for non-
occupetional disabilities? The figuresI most frequently found in enalyses of
sickness absenteeism were ten percent due to occupational disabilities; and:
ninety percent due to nonoccupational dissbilities, On this basis and pre=~
supposing there were sick benefits comparable to workmen's campensation, the
net loss of wages to Minnesota workers for nonoccupational disabilities would
be $33,892,596 or a total loss of btuying power of $37,658,L440, Of course, this
tekes no account of such hidden costs- a8 relief and welfare, loss of taxes and
loss of preduction. Nor does it reduce the cost to take children out of
school at the age of sixteen to try to' find work. A 1953 study of manpower
showed thst only a little over nineteen percent of Jobs are open to unskilled
workers._7 The conviction grows that the most effective of all public heelth
progrems is & full pey check, Thirty-seven and a half million dollars will
buy a lot of groceries, medical and dental care, housing, education and other
items that are important in maintaining a reasonable degree of health.

Administrative Problems

Other problems are administrative in nature, There is a matter of budget

1/ Minnesota Industrial Commission 195h.

g/ Manpower Blueprint for a Free Economy Committee Report, Subcommittee on Labor
and Labor-Management Relations, GPO, 195
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and dedicated funds, The objectives of a nursing agency have to be taken

into consideration. The ratio of the numbers of nurses employed to the
population she serves affects the extent of what the nurse can add to her pros~ .-
gram, This item has to do with program pianning and the establishment of’
priorities, Thase of us with a special interest in health maintenance of the
labor force might argue that the time has ceme to give priority to the able :-
wage earner in that many public health and: welfare problems might never occur

if the wage earner maintained his earning capacity,- :

There has to be planned steff education-and orientation of nurses te
plant visits, It is only recently that essentials of occupetional health are
being included in the professional preparation of nurses, It is important
that the public health nurses understand the role of management in employes-
health services, the functions of the occupational health nurse and organized
labor's interest in health programs. She must be able to distinguish between
the functions of the occupational health nurse and her own euthorized eand
established activities,

Chenging Health Problems

In the United States, we are obviously in transition, fram the period
when communicable diseases were the major threat to life to an era in which
we have to learn to live with technological products and processes and an
increased life span, Among the current ten leading causes of death in
Minnesota, only one, the pneumonia-influenza classification, is due to
communicable diseases. Sociological changes are having their impact on health
programs, too. JFor example, in Minnesota in October 1955, 35.7 percent of the
labor force were women, The life span of our population is increasing. 4s a
matter of fact, the Federal government is still paying a Civil War pension to
a 109 year old veteran of that war who is still with us, It may be in the
interest of economical provision of an adult health program that natural
groupings of adults be used for preventive and constructive health services,

Appraisal of Public Health Nursing Experiences in FPlant Visits

Our experience in making plant visits in a generalized public health
program has indicated that there are many opportunities here for finding
health problems while they are still emenable to treatment, for helping control
progressive impeirments so that the individual may remain employable, and for
getting appropriate heelth information to a very important segment of our
population., The wage earner is an influential member in the policy making team
at homej and if he thinks immunizations are something the doctors have thought
up for their own profit and that coffee is as good as milk for the children,
that is pretty likely to be the way it is at home., Health services through
plant visite can be especially advantageous in reeching working mothers.
Actually, because of the shifting picture in public health problems in the area
of nursing service, the use of plents as a focus for adult health services may
be less an innovation than a practical adjustment to changing times.

In our experience, public health nursing services have been well accepted
by both menegement and the workers, We have been making smell plant visits
since 1951 and have yet to have our first rebuff. When one plant celebrated
"Founders Dey," the local public heelth nurse was invited to sit at the head
table; and along with the major end other importent guests, she was introduced
because she had come to their plant to see if their employees needed services



being offered in the commnity health progrem,.

Obviously, the public health nurse is not the whole answer to the
small plant health problem, Even if adult health services through plant
visits became an established part of every community health program, there
ere not, at the present time, enough public health nurses to do what there is
to be dones In other areas of health work, such a8, for-example, in tuber-
culosis case finding and follow-up, maternal and child health and health of
the school child, the public health nurse has made an importent contribution,
In the totel preventive progrem, she is an’ indispensable member; and in my
opinion, it would seem that the possibilities inherent in the cooperation
of management and workers at places of employment are worth further
exploration, .
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JOINT SESSION WITH AUFRICAN INDUSTRIAL HYOIENE ASSOCIATION-
. April 2l, 1956 = 2300 PM, -

Co-chairmen = Mr, E, P. Wheeler, Monsanto Chemical Company,
St. Louis, Mo., and Dr. R.'R, Sulliven; Occupstional Health ..
Section, Oregen Board of Health, Portland, Oregon, -

. RECENT INDUSTRIAL HYGIBE -~ -
EVELOPMENTS. IN. THE FIELD OF AIR POLLUTION

~ Henry N,. Doyie
Occ. Health Program -
.. useEs o

Probably the most significant development in the past year in air
pollution as it may affect industrisl hyglene or any of the health-related
sciences is the passage of Public Law 159, Public Lew 159, which was signed
by the President on July 1ll, 1955, authorized & comprehensive program of
community air pollution research and teclmical assistance to the States,
communities, and other organizgtions., ‘The ‘act declares "the policy of Congress
to preserve and protect the primary responsibilities and rights of States and
local governments in cortrolling air pollution, to support and aid technical
research, to devise and develop methods of ebating such pollution, snd to pro-
vide Federal technical services -and financial aid to State and local govern. .
ment air pollution control agencies and.other public.or private agencies and
institutions in the formulation and execution of their air pollution gbatement- =, ;
research programs," The law authorizes the expenditure of funds not to .exceed
$5 million per year for & perivd of five yesrs. - In 1956, $1,722,000 was
appropriated, For fiscal year 1957, $3,000,000 has. been requested.

The commnity air pellution program within the Public.Health Service .
is carried out by the Divisions.of Senitary Engineering Services and Speclal.
Health Servicess The technical work of the Diviaion of Sanitary Engineering
Serviees cansiste .of technicsl assishenve, training, end demonstrations.related
to engineering and is carried-oyt -at the Robert A, Taft Senitary Engineering
Center. The Divigion «of: Special Health Sexvices has the respongibility for
the determination of the health effects of air pollution, The technical stud-
les; particuldfly &s Shey telité to texicology ‘and medicel effects, ave being
perfofmed at™the Ocupitional HedltH Pield Headquarters, The primary objec-
tive of the #oxicolbgic studies is determfhiation of the toxis effects of such
air polluténte-as &zone, riftrogen’ axidé, and sulfur derivative hydrocerbons on
test animaley- Much of the medical resedrch 28 being carried out through can~
tracthel a¥fingeéments with universities snd private organizations., These
relate prifssrily’to studies of ‘the biologic effects of air: pollution'on health,
Included are #tiidies of the feasibility of using tissue culture and tiesue
enzymes to evaluate the Botie¢ity of differvent: air pollutants, A third project
at the Nationdl Indtitited of Health involves the statistical determination
of ' geographic vériatioHsd in the ledding causes of deaths This informaticn,
when ¢orrelated’ with envirofmentsl findingsy will provide leads f6y community
epidemiologic studies of air pollution. - -~ T Teeten 2N e

- ' Because of ‘thé diveraé interest of many féderal agencies in- air pollu-
tion, en inter-dépertmental committee on community air pollution has been

organized, The Departments of Agriculture; Commerce; Defense; Health, Educa-
tion, and Welfarej end Interior; and the Atomi¢ Energy Commission end Netional
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Science Foundation are represented on the committee, This committee will pro-
vide liaison between and coordination of Federal activities relating to air
pollution. It will review from time to time the policies and programs related
to community air pollution of the federal agencies, the general status of tech-
nicel knowledge concerning air pollution, particularly with regerd to the area
and scope of needed research and other technical activities and advise the
Surgeon General thereon, At the first fommal meeting of the committee, held
in November 1955, the areas of interest and responsibility of each of the
participating agencies were determined,  Public Law 159 vests the primary
authority for air pollution studies in.the Public Health Service but asuthor-
1zes it to cooperate with and finance studies of other federal departments,

In addition to researche-both.through direct operation and contracts--
enother important activity has been technical consultation to the States and
communities, Personnel were assigned to the California State Department of
Public Health to aid in & special study of the Los Angeles problem and to
assist in the development of a State-wide program, Other personnel have been
assigned by the Sanitary Engineering Center to the Los Angeles Air Pollution
Control District to assist in the condiuct of a specialized aerometric survey
end oil refinery studies, Another. cooperative effort involving special studies
of air pollution in the Louisville, Kentucky area has been initiated to study
the source end character of air pollutants in that ares. This study, which
is expected to be completed in two years, was initiated in January 1956,

Direct research operations et tHe Sanitary Engineering Center included
extension of the national air sampling network to & total of LS citles and 7h
sampling stations, Analysis of the materisl being collected includes deter-
mination of the weight of material collected, identification of 17 metals,
certain anione and orgenic fractions as well as the radioactivity levels,
Twenty-six research projects are under way at the Sanitary Engineering Center,
These include research to establish the relationship between atmospheric pollu-
tion and meteorologic variasbles, studies of the performance and design factors
involved in controlling air pollutioh frofi incinerstors, ard development of
control devices utilizing febric filters., Eight studies are under way to de=
velop methods for determining the composition of air pollutants and for the
development of ‘instrumemts for sir pollution measurement, Work also includes
8 detailed examination of certain air samples, studies of economic costs of
air pollution, end studies of dontrol in several industries, - 2z

In addition to its directly conduoted research activities,; the Public
Health Service is supporting air pollution studies in.other federal egencies,
The U, S, Weather Bureau, U, S, Bureau of Mines, and-Nationel Bureau of
Standards are all undertaking important -studies. The Weather Bureau, for
instance, 1s studying the meteorologic paremeters contributing to the severity
of air pollution,- The Buresu of Mines is investigating the incineration of
combustible wastes, evaluating sulfur dioxide removal processes, and studying
the effluents from sutomobile exhsusts. The Bureau of Standards is developing
methods for sampling-and snalysis of air pollutants-and is. studying the inter-
reactions of the air pollutants et the source and in the atmosphere. Negotla-
tions have also been completed with the Library of Congress to provide & con-
tinuous abstracting service and to campile an annoteted bibliography covering

all phases of the air pollution literatures --

Utilising the grants mechanism of the-National Institutes of Heelth, to
date, 20 air pollution research grants, totaling $081,359 have been awarded.
Of these, 6 are in the field of physical science and engineering and the re-
maining 1l are concerned with the health effects of eir pollutants,
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Treining will be eventuslly snother major- activity under’ Public -Lew
159, To date; the 8enitary Engineering Center has held several seminars -
for Staté and locel personnel, The fact that 95 peopls from 31 States, 1
cities, and 5 countries attended the September 1955 seminar indicetes the
widespread interest in air pollution. Another technical seminar was held in
1956 which concerned itself with atmospheric sempling, analytic procedures,
sampling theory and techniques, and air pollution meteorology. 4 ‘third seminar
is plammed for Mey 1956, -

These developments,. a11 related to the pmage ‘of -federal legislation
in the air pollution field, will probably stimilate expended research activi-
ties in air pollution, not only by federal sgencies but by private organisza-
tions as well, In passing this legislation Congress- recognized that the-
Federal Government had a respensibility in ressarch énd development but it
left the control of air pollution im the hands of locel suthorities and private
enterprise, The research being stimulasted by this law promises to have the
game beneficisl effect in the air pollutidn area that stresm pollution investi-
gations had in the correction of inte;'-S‘bhte waste’ prcblm. e

REGENT INDUSTRIAL HYGIENE DEV'ELOPHEM‘S
"IN THE FIELD OF GHEIESTRI

. . Ralph G, Smdth, FH.D, - ' -
=~ Wayne Uniwreity* Collogg of Medicine

v .

-

. The past year has produced e.number of papers relating to the ohemiatry
of induat.rial. hygiene which serve to indicaté that the field is an active one,
and ome- in which a tremendous amount. of Work, remsins yet to be doné. A com-
plete review of all published work. voulihe prohibitiwlq longs instead, the
present effort seeks to present some of the more te pertinent eccompliehnsm:s :
noted-in the past year'e literatm% , _

claeaic proba.enp upociatad with anch mll—ptudied subatamee as ‘tead
and silica continue.tp be- atudied, as well as entirely new problems related
to materials only receptly used by. ipduat.n‘. ‘Japhoott and Wall (4); for
ezample, reviewed existing methods for ateminfna £ree silica by means of "
phosphoric aclid, and concluded that several modiffcationa of such methods
improved the accuracy of the determination. Particulai attertionm was peid to
tha -eryors.which arise when the size of particles being analxsed was neglected,
and ‘date ave presented to substantiate their conclusioms, . _

- -
L '

A new dithizone procedure for detérmining lead in urine Was' deea-tbed
by McCord and :Zemp(7), in which lead, as the ilodide, is extracted from methyl
isopropyl ketone, then.removed wi‘,t.h aodhm hurarozide grtbr to its estimation
as the dithizonatee . . . .. oo PR

In the continuing at.tempt “to fully u&i:lise “thé apeed and ease of spcc-
trographic methods, Kumler and Schreiber (6) have _published a method for lead
in blood which is shown to be more rapid than chemical ingthods for large
numbers of .samples, and which is as acourate and sensitive’ as needed for this
determination., TWhole blood samples are partially wet—eshed bismuth is added
as an internal standard, and a small portion of the resulting homogenous Hquid
is then introduced in carefully controlled fashion to the dlectrode.



The spectrograph was also used by Keenan and Kopp (5) to determine trace
quantities of cobalt in animal tissues. For many purpogses, direct analysis
of tissues is pessible by their method, and when extreme. sensitivity is re~
quired, the samples may be chemically treated in such fashion that the cobalt.
is greatly concentrated.

Mercury was the subject of two papers published by different groups,
both chqosing to use dithizone as the color-forming reagent, Polley and.
Miller (9) devised a micro-procedure suitable for either biological or mineral
materials, and Campbell and Head (1) produced a single-extraction method for
urinary mercury which utilizes the chelating agent Versene to complex inter-
foering metals, The various ashing procedures used to destroy the organiec
matter of urine were studied, and the sulphuric acid — permanganate ashing
was considered superior to the others,

An unpublished work of Shepherd.(13) at the National Bureau of Standards
appeared posthumously, and dealt with the N.B.S. indicating gels for- ‘carbon
monoxide. Using the procedures outlined by the authors, the sensitivity of
the gels may be greatly increased, so much so that as 1ittle as 0,1 PPM CO may
be determined, The obvious use of this great sensitivity is the analysis of
air in conjunction with air pollution studies, a field in which existing methods
of carbon monoxide estimation have been largely inadequate,

Smith and Gardner (15) studied the determination of fluoride in urine
and recommended a method similar to that generally in use. OSamples are heated
with calcium oxide, distilled and colorimetrically’evaluated with Alizarin
Red S and thorium,

: A needed specific mothod for acrolein in the pre!ence of  other alde-—
hydes was devised by Van Sandt, et al, (16), Analysis-is gerfomed ‘polaro-
graphically after samples have been collected on silica ge Care must be °
exercised throughout the analysia to exclude air from the: pmpared sample.

drazine in both air and t()lood plasma was 1nvestd.gated by McKemnis and
Witkin (9), and Prescott, et al. (11), respectively, In the air determination,
which is also suitable for ammonia vapors, samples are collected in sulphuric
acid, ammonia is removed by aeration after suitable treatment, then nessle-
rized, and hydrazine is reacted with p—dimathylaminobensaldehyde. For the'
plasma estimation, 4~pyridylpyridinium dichloride is used to dawlop a color
with as 1ittlg as O.1 microgram of free hydrozine;

A rap d method of detecting aniline vapors in air was reported by Riehl
and Hoger ( » in which paper strips impregnated with furfuralacetic acid-

mixture tum R:Lnk to red when exposed to aniline vapors.

Hi11 and Johnston (2) and Hill, et a1.(30 ‘published further studies
relating to boron, deseribing both & rapid iodometric method for boron-
containing atmospheres, and a direct ultra—violet procedure for decaborane
which does not require conversion to boric acid.

A rapid 'bachnique for eva%uating ‘industrial benzidine exposure was
described by Sciarini and Mahew 13), in which a simple urine test is performed.
The specimen is rendered alkaline, an extraction with ethyl acetate-acetone is
performed, and the yellow color devaloped with Chloramine T is measured spec—-

trophotometrically,
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Kusnets (7). devised a rapid field mathod for measuring the concentration
of radon daughters ir mine atmospheres, After collection of samples on filter
paper, the alpha activity is measured, and results are converted directly to
fractions of tolerance level by _graphical means.

Certainly, the great diversity of chemical problems in industrial
hygiene is well mmplifi.ed by the subJects treated in this brief review, and
the constant effort to improve existing metliods and devise new, more rapid, .
and more specific methods. should be a source of inspiration to our engineering

associates who chronically lament the inddequacy of the informtion usually
given them,
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RECENT INDUSTRIAL HYGIENE ENGINEERING DEVELOPMENTS

Leslie Silverman, Sc.De
Harvard School of Public Health

It is difficult to cover the field of industriel hyglene engineering
developments in recent years without the possibility of conflicts with develop-
ments in related fields such as air pollution control. In the limited time
provided, however, I em restricting my discussion to items which mey be con-
sldered logically as problems of the industrial hygiene engineer.

Industrial hygiene engineering developments are not apt to be startling
in considering & short period since they are usually based on long time process
evaluations and critical studies of new mamfacturing operations or methods
of production, .

It is true that, in general, industrial hygiene engineering developments
must keep pace with engineering developments in order to enticipate, prevent,
or minimize hazards. In many instances the anticipation approsch is neglected
or greatly delayed. The process is often placed in operation without prior
discussion or consideration by individusls who could recogn:}.ze potential con-
tamination of the working environment or spot an unusual hazard from radiation,
inhalation or skin effects.

Welding Studies

The development of new-welding techniques such as the inert gas shielded
arc 1s a recent example of a problem where converitiondl control methods did -
not apply because the conditions of contsmination are unique.. In welding
aluminum with argon or helium as the shield gas it ié possible to control the
fume at the source and yet not eliminate exposure to ozone completely. This
1s because the ﬁona is crested by ultra-violet radiation from. ‘the "aluminum
spectr%m ( have studied this in detail and so have cthers such as
Ferry 5 However, when the process involves the use of -the inert-shielded
arc on m:l.ld or stainless steels the radiant energy produced does not create as
much ozone, so conventional methods-appear to give nearly complete control.
From our experience, the only reeasenable approach to the high ozone levels
created close to the breathing zone is to provide an air supplied helmet to the
worker or supply sufficient general ventilation to dilute the concentration
below permissible values, General ventilation msy be’ only partisl 1y satisfac-
tory, is. likely. to be en.economic. burden and will cause a drafty condition. ,
It therefore eppears to be the less desirable choice.

The recent use of carbon dioxide as en inert shield gas for mild steel
welding is increasing and studies of engineering control for its use are lacking.
The question of carbonyl formation is unanswered; however, theoretical and
- practical considerations of the temperatures and radiation.involved make the.
probability it can be present appear unlikely, The use of conventional local
exhaust, ventilation, if maintained et a distance which does not disturb the
inert shield gas flow, has not created any problems in practice for COp welding
gas operations,
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Gas Cleaning

Work on the development of fibrous media and filters in recent years
has proceeded at a fairly rapid pace, The application of these desvelopments
to control contamination in working environments is beceming inoreaainﬁy
mporte?t Studies such as those reported by F}tzgarald gnd Detwiler 3
Kramer h’ 3 Silverman, Comners, and Anderson G have indicated that new
techniques may be applied to aerosol filtration so that efficienciles beyond
99,99% (penetrations of less than 0.,01%) can be obtained on aerosols of sub-
micron particles, Of particular interest in this erea is the further delinea=
tion of forces in filtration mechanisms, The work cited above has contributed
to our knowledge of electrostatic forces present in fibrous filters,

In the ficz%sl of electrostatic precipitation the recent work by Thompson,
Myron and Davis - has indicated important factors to consider in operating
on open hearth steel furnaces., These authors have shown that, using pipe type
units, it is possible to clean open hearth fume to 98 to 99% with retention
times of 0,58 to 0,88 seconds; to 96 to 98% with periods of O,LL to 0,58; and
to 92 to 96% with 0.35 to O.Ll periods, Water injection was not of material
assistance in improving efficiency. Dry plate precipitators showed less
effective results since efficiencies obtained ranged from 83 to 97%.

A new approach to high temperature gas cleaning has: bgsn developed in-
our laboratory and is presented in three recent peapers 758,9), This method
involves the use of refractory elag wool fibers made from-by-product blast
furnace slag.- These fibers.are formed into a slurry which is dried in a con=
tinuous filter, passed through the contaminated: gae- stream.and returned to the
slurry for washing and reuse, Laboratory studies and early pilot plant in-
vestigations appear promising. Efficiencies. above-90% have been obtained in
both cases on 0,032 fume at resistances of 2 to 6 inches of water. The
important factor is that the filtration velocities used for this performance
have exceeded 100 feet per minute: which. considerably. reduces the size of
equipment necessary for large gas. volumes. Typical-300 ton open hearth -
furnaces involve LO to 50,000 cubic feet of gas at temperatures above 1000°F,

A recent description of the application. of. precipitators to ferro-
menganese blast furnace cleaning has been. giwen. by Good 10), Many technicel
difficulties were encountered and overcome before the present satisfactory
engineering control of. pollution was cbtained, Other precipitator studies ?n:
f1y ash collection have been reported by Flodin and Hasland (11) and White (12),

The mechanism of separation on: %ogpr—type dust separators has been
studied at length by Smith and Goglia (13), Their deta showed that the per
cent of initial dust;separated was essentially independent of initial air
velocities end dust concentrations, Particles as small as 10 /4 were separated
although the device- ias more effective on particles above LO A,

EngineerinEContr&Is of Working Environments

New studies in this erea are limited, A recent study by Venable (1) ig
of interest in that it shows meny: aspecis of"handling engineering improvement
of an aromatic solvent exposure; Venable reports on methods of reducing or
controlling losses at the source. :
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Control of general exposures to uranium by limiting th? gsg
tamination of steel scrap is discussed at length by McAlduff 15),
article focuses attention an the need for evaluation of the many a
the atomic energy industry which are beghznz?g to pervade other in
A recent article by Kramer md Goldwater (10) describes the contro
hazards during its use as a casting material, The fact that the a
tions could be maintained within safe velues when using large emou
mercury even though at low temperature in most exposures is a trib
engineering ventilation design, B

At last year's (1955) engineering session of the AIHA we pr
the results of a study of resistance losges in various types of f1
These data permit more accurate selection of hose, blowers and exh
other air moving equirment. The effect of spiraling flow and its
on resistance was observed.’ This caused the friction facter to in
increasing diameter, o .

New Books

In the past year new books have appeared which will be of &
value to ustria‘l hygiene engineers, One is the recent revision
and Hateh (18), The new edition is thorough end includes the late
in industrial hygiene engineering.: ' - :

Hemeon's recent book (19) on plant and process ventilation
excellent- coverage of the field and presents some novel treetment
problems, Also eppearing in the st yeer in book form (20) are t
of the first international congress on air pollution, A number of
papers on engineering control of sir pollution are included in thi

: Another recent book of interest to ﬁzé@lgtriu hygiene engin
new handbook on electroplating engineering 74 - Two chapters in
cover industrial hygiene engineering approaches and e number of ot
chapters are of interest, - - E T

- Some of ‘th‘e‘fi:apers included in the recent proceedings- of the
Conference on ths Peaceful Uses' of Atomic Energy, which just appeare
1956) cover many espects of industriel hygiene engineering as epplie
energy problems, Those wishing to became acquainted with recent dev
in this field of activity should consult the pertinent volumes,

- General

In making this review I was impressed with how little reall
work could be strictly claimed as solely industrial hygiene engine
lishments, Perhaps this is becense many aspects of industrial hye
ing can be performed by people with specific basic training such a
ventilation or chemical engineers, It may also be attributed, at
tially, to modesty of industrial hygiene engineers., Problems once
viewed as & finished project and they are too concerned in solving
than in reporting success on old items, More reporting of success
ing control of exposures and the festures which are uniquely those
trial hygiene should be encouraged. ‘
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RECENT INDUSTRIAL HYGIENE DEVELQOPMENTS
"IN THE FIELD OF RADIATION g

Slul'Jo Harris
Atomic Industrid Forum, Inc,

©  Many of the develorments have been primarily "administrative," that
is to say that they deal with the development of regulations, .codes and
standards and the matter of agency jurisdiction over heelth end safety,

In June of 1955 a conference was held on the subject of heelth physics,
and as a result of that conference, & preliminary organizetion of professional
health physicists was formed. ' h = —

In July of 1955 the AEC published its proposed standerds for protection
against radiation -as part of Article 10 of the Code of Federal Regulation,
Although other parts:of the same Title may also be based upon & need to
consider the hazardous aspects of atomic energy, Part 20 will be among the
first Federal occupational health:codes to be enforced by a Federal agency.

. Meny interesting new concepts in radiation protection are included in the AEC's
proposed code, It:is expected that a revised draft will be forthcoming
shortly. LY T :

Many papers on radiation protection were submitted to the International
Conference on the Peaceful Uses of Atomic Energy held in Geneva in August
1955, The legal end administrative aspects of the problem.received a great
deal of interest. Do :

In December of 1955 the American Stendards Assoclation called a

- National Conference on Standardization in the Field: of Nuclear Energy to review
its program in this asrea end to cbtain the thinking of 8 large ¢ross-section

of industry, govermment, labor and others on the need for additionsl Americen
Standards Associstion activities. As- & result of this meeting, a Planning.
Committee wes established to review the present status of standards and
reccmmend appropriate action. This Committee met in full session on

February 15, 1956, and was followed by meetings of the various subcommittees.
Reports of these subcammittees were anelyzed on March 15, 1956, at a meeting
attended by the subcommittee.chairmen and the Chairman.of the Planning Committee.
The major recommendation was for the American Steandards Association to establish
a nuclear standards board, .

Also in December of 1955, the National Bureau of Standards issued
Handbook No, 61 on the regulation of radiation exposure by legislative means,
which contained the recommendations of the National Committee on Radiation
Protection concerning the development of acts and reguletions on the part of
State government, Meny of you are familiar with the earlier work by the
Committee,

In March of 1956 the New York 8tate Health Depertment and the New York
State Labor Department radiation protection regulations beceme effective,

This same month, the United Nations Radistion Committee had its first
meeting and elected officers. The next meeting will be in sbout five months,
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This Committee was established in December 1955 by the United Nations as a
committee of specialists from 15 nations to collect information on radia-
tion levels end radiation effects on man end his environment from 85 nations.
Working groups were set up on genetics, internal and external radiation
effects, natural radiation background, exposure during medicel procedures and
occupational exposure., It is not clear at this moment what the relationship
1s between this special cemmittee and the World Health Organization which
published in July 1955 & summary of netionel lews end regulations on radia-
tion protection, ' _

Early this month the International Commission on Radiological Protection
end the International Commission on Radiological Units met in Geneve, A4s a
result of this meeting, some revisions are to be made in airborme concentra-
tion 1limits for radioisotopes and a new edition of the National Bureau of
Standards Handbook No, 52 may be prepared.

These activities indicate diversified attempts to evaluate the impor-
tance of radlation protection. In some industries and areas the problem is
considered negligible and in others it is paramount. The increase in legis-
lative activity points to the need for precise legal definitions of such
terms as "radiation hazards," "radiation installaticns," and "qualified expert."
These definitions, however, relate to the philosophy of the agency or the ;
organization toward the importance of radiation protection in its scope of
activity, )

The problem of preventing injury to human beings from radiation is not
new, Many of you have been studying:it for some time, even prior to the
development of a sustaining chein reaction., The recent developments above,
however, indicate the need for careful technical scrutiny of all concepts con=
cerning the achievement of a "safe" radiation environment before these concepts
are placed into laws which subject someone to fine or imprisonment if they are
ignored. Skilled radiation hygienists may agree on the few basic laws of
nature which have been discovered concerning the effects of a given dose of
radiation upon a given individual or group of individuals; there may be some
differences as to which laws of nature must be considered in each case.

Conclusion

There exists a continuing need to have a coordinated, objective
appraisal of radiation hazards to develop a definition satisfactory to health
officers in government and industry and to legel authorities. Having defined
8 "hazard," appropriate controls can be more clearly spelled out on the degree
of competency of the supervising personnel,
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ADVANGCHS IN INDUSTRIAL TOXICDLOGY FORI THRE YEAR 1955

Heérbert E. Stokinger, PH:D
Oco. Hedlth Fleld qua.
. s

In the brief space allotted to review recent findings in the field
of industrial toxicology, I have selected those subjects that have appeared
to be of interest, either becauss of their novelty, their basic value or
their indications of future importance to industrial health, From the
vast field from which to choose it is obvious that other selections might
equally well have been made, : .

Nw Compounds Presenting Sar:loua Hazards Acrylamide, CH,*CH-CONH,,
a chemical intermediate of great potential usefulness for the fofmation o
polymers &nd copolymers, plasticizers, disperssnts snd other purposes, has .
the unusual :property of being insidicusly neurotoxic at relatively low levels
of intake, -while &t the same Hﬁ showing unremarkable toxicity from acute '
doses (oral IDgp, 170 mg/kg) (1), - Acrylamide is toxicologically remarkable
in other ways. 1. It shows practically no species variation; effective doses
for the cat, dog, and rat were essentially:the same, 2, Its physiologic -
effects are produced by any route, oral, skin or eye.’ 2. & definite quantity
of acrylamide will produce the characteristic central nervous system syndrome
of disturbed gait; postural tremors; visual and suditory halucinations and
muscular’ atroplly irrgspective of -the dosage schedule used, L. There is en
anamnestic ‘responge; in that following cure, ‘lesser amounts of scrylamide
recalls the ‘syndrome. Apparently the effécts are rmrsible, nthough 1in
severa casea this ey emount to ama’etar of years - (1n mm).

Acrylamide represents an interestmg demonatration ‘0f our curront' 1n-
ability to prediet the grave physiologlc consequerices-from chemical structure;
the ‘closely reluted smine, propionsmide (CHyCHoOONH2), is used as sn animal’
feed supplement; Here, again is anotheér stri ng came of the addition of a
second deuble bond in the molecule to form & conjugated system with conference
of remarkable toxicity, Another well-known example is the LL-fold greater
toxicity of crotonaldehyds “comparéd with ite saturated analogue butyraldehyde
(Skog; Acta Pharm, Téx; 6,299, 1550), “Leé#s weXl kmown, but equélly striking
is the highly lacrimatory power of conjugated urisatiuruted nitrécompounids such
as 1 nitroisobutyléné cempared with theé umnsatuméd but mot conjugated iscimer,
l-nitroiscbutyl-2-ene which has no marked lacrimatory powers. The potent
irritating capacity of the diisocyanates discussed below ere other examples
of the effégts of" cenjugatedmnsatuﬁted compomda. Examples could be rqulti-
plied- almost-endYeéssly,’ - _ AT o '

Diisocyanates., As a new group oi‘ nonomeric subatancea uaed in foam
rubber, lacquers and-for other purposes, the aromatic diisocysnates, especially
2, L-diisocyanotoluene, 1,5-diisocysnonaphthylene, and 1 h-diiaocyambennena
present interestirig foxicologic ‘properties, Although eatt-remaiy intﬂ
polymeric forms, and possessing & very low oral toxicity 1-8 g/kg, ‘¢’ these
aromatic isocyanates, particularly‘the niaphthalene derivative, are exceedingly
irritating to the upper respiratory trdct, producing histologic chénges in
animals at 0,09 ppm and death st 1 ppm upon repeated inhslation exposures, "
Man also responds at exceedingly low concentrations with evidences of sensi-
tivity such as asthma at air levels well below 1 pmme Peculierly sensitive
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individuals may show sensitivity responses below 0.1 ppm, which 1s below the
odor threshold of toluene diisocysnate for many individuals. A level of

0.5 ppm of TDI produces throat irritation., The tentative threshold limit has
been set for TDI at O,1 ppm. In our present state of knowledge it is believed
that the upper respiratory tract is first involved following inhaletion of
low concentration of the isocyanates, pulmonary edema occurring only at far
higher concentrations (TDI)., Also, 8ll evidence to date indicates no other
type of systemic involvement from the isocyanates if the respiratory tract
itself is free of involvement: Moisture greatly reduces the toxicity of
1, L diisocysnobenzene presumably by hydrolysia and destruction of the
unsaturated canjugated system, .-

Boranes. Three boron hydrides, diborane, pentaborane % _g aborane
have recelved considerable toxicologlc and pharmecologic study Used
as high-energy fuels these borsnes-are highly hazardous by all practical
routes of entry into the body. Diborane, & gas at room temperature (b.p.
92.,5C) differs from the others in toxicologic action in possessing no.
neurotoxic properties presumably becesuse.of its ease of hydrolysis; it is
however, acutely, subacutely end chronically injurious to the lungs, produce
ing congestion, edema and hemorrhage in higher dosea and in the kidneys it -
leads to the praduction of tubular.casts., The threshold limit of exposure
has been tentatively set at 0.k pm; thia :Ls considerebly below -its odor .
threshnld of fram.2-l PpMe - ool : , =

;o Pentabomna _ H?.I): de th& lnoa'l:. hasardouo of ths 3 bore.neaq A liquid -
(bepe 58C) whose va & 2~hour exposure at 1L ppm resulta in-immediate
death of mice:at lower: concentrations, produces symptoms of wealmess end. - -°
tremors indicative of central nervoua-system involvement but without the lung
involvement seen with diborsne. Cumulstive effects are seen with low repeated
doses, Skin absorption is a possible contribution to the over-all toxicity.
On.the basis of hazard from the vapor and -its saverely toxic effects, a
tentative threshold limit has-been. set. for this compound of 0401 ppme No
medical preventive or therapeutia efifective agent for this compound has yet
been develaped; complete.protection is afforded by airline gas-mslﬁ or a mask
cartridge 1ayered with sadn 1$.meg ailiaa gel and ac‘hivated carba

: Decaboram. (B% E}h »;weaenta o thieity picture similar to, but
slightly less than tha pentgborane but as it is a solid, it presents less
of a hazard than pentaboranep-accordingly its. tentative threshold limit has
“been set at:0405. pﬂt 'Itho qardiovnaqulan actions of decaborene in an:l.mals
have been. :epm.'te B) - , . . ;

” It is_:oeogn:lud that t,hg boranes arg ~bu,t additioml examples of none
metel hydrides such as phosphine, arsine, stibine, hydrogen sulfide, etc.,
which are characterized by their erxquisite toxicity.

A LOOK AT NEW INDUSTRIAL CANCERIGENS

There wonld aeemato be small solace 1n attempting escepe by the common
argument that, if a compound. is carcinogenic in snimels, this does not nec-~ -
essarily prove-its carcinogenigity in man; a mqre proper argument is that
all animal carcinogens should at least be considered. potent.:.ally carcinogenic
in man, . , .
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Be 1lium,  Sufficient work seems nowrto have.been don® 1.? ?u -
laboratory ),” at lesst, by Vorwald, Schepers and Scheel ‘7) to esta-
blish barymnm as & carcinogen in the rat,. Inhalation of beryllium sulfate
for several months produced what was interpreted as en adenocercinome of -
the lung, The cancer has bean successfully transplanted suboutaneously 1n
rats, whence it metastasized to the: lung and the lymph nodes of ths .
mediastinum, Inhalation of beryllium phosphor (13% Be) produced in 3.to -

6 months lesions in the lungs which appear to be squamous cell carcinema.  The
beryllium cancer haes not been produced by other workers although it is not
rat=strain dependent in the hands of the Ssranac workers, Alkaline phos-
phatase inhibition appéars to be. the first step in the physiologic process
leading ta tissue changes, It is believed that the Be(OH)*, a:form through
which all beryllium compounds pass in the fluids of the body, initiates the
reaction.. The lack 6f success'of other workers elsewhere to reproduce.
beryllium cancer opens the intriguing question of locality-dependent cancer.

. Asbestoss Do011(10) has foynd that.the incidence of lung:cencer among
105 English asbestos workers .e 1 more than 20 years was tenfold that in
the normal population. Cartier\il! studying over a-9~year period L00O
asbestos miners in Canada, involving 126 cases of asbestosis, LO of them w:lth
autopsies, found 6 of these have bronchogenic carcinoma., One might be
inclined therefore to associate lung-cancer with asbestosis were it not for
the fact that 7. ¢asea of lung’ cancer were found emong asbestos miners with
no asbestosis, If one.inclines to the view that asbestos may produce lung
cancer, ocne might admit the. occurrence of this ‘disease :from esbestos inhala~ -
tion without the productioft of asbestosis, On-tha other hand one might - -
equally well qiestion whether the tem<fold increase in incidence of lung
cancer-among asbestos workers:is statistically significent in.. , ..
view of the small mubler of cases involved; According to Lansa(l2) investi-
gators both here and ebroad are now less certain than fommerly that . lung
cancer is associated with asbestosis, It is ‘most difficult to determine the
causative agent of a disease whose tims of onset may bé¢ delayed two decades -
or more from the start of exposure, Before a final decision is reached- -
it would seem well to wait until a more impressive number of cases have been
documented. Moréover it seems to this suthor that the question of the nature
of the asbestos in different localities and the associated minerels such as
chromium and mickel seem to have been too little considered. Asbestos is a
fibrous form- ot eeveul diffemt specios of m:tmnls, a pomt eonmn]y

diaregu'ded. R N

Pmducts of. Iucumplste Gonbustion Ga:reino end.& waro-
carbons Ve now been shown Hﬁ. present amont the exhaust ?r cts of
Diesel ﬁtg gasoline enginea and in the eir of English and American
cities (1217 These . froducts hwe been shown furthsrmore to produce skin
tumors in mice.. ﬂthou.gh these findings were made in connection with air
poellution studiés,. it is pointed out that the diesel and gasoline engine is
becoming a'significant factor ‘in.many .industrial operations., Efficient and
innocuous operation.of & diesel ‘engine from an atmospheric pollution view
has been pointed.out as possible, morecver; without costly engine redesign(n)
The fact that humen lumg cencer hss not yet been proven to arise from the
inhelation of these hydrocarbon products should mot act as: a deterrent to
an active program ta reduce the a:lr cmtnﬂ.nation of mking araaa from th:ls
source, -
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Bladder Cencer from Aromatic Amines. L-Amino diphenyl has now been
repeate o_produce carcinoma o urinary bladder of dogs fed
this substence (10=18), the last of these confirming reports being that:
of Deichmann in 1956, The cancer was predominantly squamous in.type end
was produced from total doses ranging from 30g (English workers) to 113g,
3 to 10 g/kg (American workers), The British investigators consider
L~Amino diphenyl as a more effective bladder carcinogen tham either benzidine
- or 2-acetyl eamino fluorene; and at least as potent as beta naphthylamine;

. A resurvey of the British chemical dye industry (19) produced statis-
ticel evidence that bladder tumors are associated with the manufacture of
the dyes suramine or magenta, (amino diphenyl-snd aminotriphenylmethane dyes)
but do not necessarily arise from contact with the finished dyes themselves.
Aniline, however, has been definitely excluded-as a. causative-agent in bladder
tumors, at least in the British chemical industry over the years 19101952,

~ Skin Cancer from Outti%g Olls, Stratght-run distillgtes (20) ang higher
boiling point fractions of catalyticelly cracked petroleum ‘\</ may contain
numerous carcinogenic hydrocarbons. A relationship between exposure to these
‘substances and higle iscidence of occupational skin diseases other thean cancer
has been reported ‘22) and-tests in animsls with cutting oils have implicated
them as possible carcinogenic agents; More recently cutting oils with a: .
sulfonated mineral<oil base have been connected def%ggfely'with squamous cell"
carcinoma of the skin among Canadian metal ‘cuttera. <3/, 6 céses of skin -
cancer and one papillema case have been reported-among workers. with an average
exposure period of about 20 years: Although-most of the lesions appeared on
the forearms, one cgse-involved-the scrotum.of & worker. on whom oil splashed
continually in the region of his lower abdomen, giving & clear-definition

to the relation between exposure and responge from this-type of oil, On.the
other hand, no skin cancer or precancerous menifestations have appeared to
date among a group of 60 uh& oil workers in-this-countyy: studied over s
period of the past 6 years. 5; The group will remain under continued obser-
vation, however, C i : Eacls B = '

TOXIC THERMAL DECOMPOSITION PRODUGTS

The toxicity of the degradation preducts of a large rumber and variety
of plastics, synthetic hydramlic and lubriceting fluids a?;l s:lre extinguish=
ants has been determined chiefly by Treon and associates 25 o The importance
of the studies is the finding that the over-all toxicity of the thermally
degraded predusts from each substance was more toxiec by a large factor than
the substancee-from which they originated. The sybstances studied thms far
include Teflon, Kel-F, Fluorolube FS, (all fluoro or fluncrochloro-organic
polymers), silicones, Gafite, (a chlorinsted methacrylate), & paraffinic.
hydrocarbon lubriceting oil, Skydrol, Pydraul F-9, Arochlor 1248, tricresyl
phosphate, adipaste and sebacate esters snd Freon F13Bl, In a few instances
the toxic factors have been partly identified. - As miglit be expected, the:
amount, nature and toxicity of the products was dependent upen. the temperature
of decomposition; in general, greater toxicity was experienced with increasing
decomposition temperatures until a meximum was reached at a temperature
characteristic of the substance. - Temperatures above S500°F generally produced
the more important amounts of toxic. products fram most :polymers. Another in-
teresting finding was a marked decrease in toxicity of the thermal decomposi-
tion products of Freon F13Bl in the presence of moisture, The mechanism by
which this is brought about is being studied,
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BUSINESS SESSION

Monday, April:23, 1956
11:30 ‘a.m.

Dr. Ralph R, Sullivan, Chairmen, Presiding

DR, SULLIVANt We would like to bring the. business meeting of this
session to order,

I would like, first, to announce the Resolutions Committee appointments,
since the resolutions have to be considered by the Executive Committee at its
second business meeting tomorrow morning at breakfest «- in: order to have them

ready.

 The Resolutions Committée chmirmen is Dr. Seward Miller, and the other
members are Dr. I, R, Tabershaw end Mri, Lou Gerber, Will you please give your
resolutions to one of those individuals as quickly as poaaible.

4 "As apparently 13 the c‘aatom here, I would like to read Article XI from
our Constitution desling.with resolutions » 80 thera will be no question about
how we operate with regect to thems

"Section 1. All resolutions shall be brought before the Conference
and may be made at eny time during the annual or'other meetings, but they
shall be referred to the executive committee for consideration and recommenda-
tion prior to being voted upon by the Conference. The executive committee is
required to present a statement supporting its recommendation and is also
reqi ired to present minority opinions of members of thes executive committee
along with the supporting evidence for such minority opinions. A majority vote
of the membership present is required to pass a resolution, The membership
present may vote a rewording of resolution.s witl'out resubmitting them to the
executive comnittee."’ ‘ *--

Be sure to get them in because we will heve to consdder them tomorrow
" morning at the breakfest: meeting of the Eb:ecu:tive Comittee. The deadl.’me
for resolutions, then, ‘Is toaey‘. U

- The next: 1tem o!.' businesa 13 the report o.f the Secrotary-trusurer.

LT MR EFFE"# The activltries of the American Conference of Governmental
Ihdustriel Hygietilats during the pest 12 months give ample evidence of &
definite vitelity. From a membership standpoiht, there was en increase of 26
during the year and in addition, 17 spplications were acted upon favorably
by the Executive Committeée at its meeting here April. 21, Including these, we
now ‘have 301 full members: nd 47 associats menbers for & total of 348. L3
members have not paid dues thus fer this year: To setisfy my curiosity, I
dug back through the records and tabulated the total membership of our organi-
zation for each year since 1939. Although the first meeting was held in 1938,
I could find no information .as to the number of members at: that time, These
figures plotted graphicelly show a fairly steady growth over the past 17 years.
There was a substantial drop in membership between 194l sad 1946 when the
total went down from 281 to 226, " This was .to be expected because of changes
which took place at the conclusion of World War II, At the 1946 meeting, as I
recall, the Conference gave itself a rather careful appraisal, drastically
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shook up its entire committee structure and took steps to revise the Constitu-
tion, The wisdom of these actions is borne out by the developments of the
past ten years, which have not only seen our membership reach what is now an
all time high, but has seen the emergence of the organization as one which
commands great respect throughout the country. This reputation is due in a
large measure to the contributions which have been made by its various stand-
ing committees,

My predecessor in office, Joe Flanagan, warned me e year ago that I
would be faced with a great variety of duties as Secretary-~treasurer and I
wish to state that he was completely correct. I also want to take this
opportunity to say that the job has been far easier because of the assistance
end guidance which he provided not only at the time that I took office, but
throughout the year whenever I felt the need of help,

Routine activities during the past 12 months including the preparation
of dues notices, mailing of membership cerds, preparaetion and mailing of the
Transactions of the 1955 meeting, distribution of resolutions, notification of
Conference membership of the composition of the Nominating Committee and pre-
paration of ballots, mailing and tallying results for the election of the
coming yearts Conference officers, Form 990 was.filed with the Collector of
Internal Revenue as required. The reports of the following committees were
received and mailed to the Conference membership for study prior to the annual
meeting:

1, Recommended Analytical-Methods

2. Industrial Hygiene Records and Reports

3. Industrid Hygiene Codes and Regulations

L. Standard Labeling Procedures

5. Stendardization of Air Sampling Instruments-
6. Industrial Ventilation -

7. Threshold Limits

In addition, in accordance with instructions from the Executive Committee,
a membership booklet was printed and distributed to the members. This was
the first new listing since 1952, It is planned to issue 2 new booklet
amuelly from now one Another publication of considerable significance during
the year was the printing of the new edition of the Trade Names Index, for
which & charge was made for the first time. A great deal of correspondence and
bookkeeping have had to be done in connection with the sale of this publication
because of the necessity of interpreting the rules for eligibility for the
Trade Nemea: Index and the mechanics connected with billing end collecting,
particularly: since most of the purchasers were official agencies, each of which
has a different system of red tepe which must be dealt with. (In a tabulation
of information which Mr. Flanagan provided me at the time that he turned the
office over to me, he concluded with the following statement: "Secretary to
the Secretary-treasurer. Be sure and get a good one or you will be lost," I
assure all of you that any success I have had has been due to my abiliiw to
follow that edvice,) P

Another activity of the year was to purchase and distribute to all of
our Past-chalrmen or their widows, suitably engraved gavels. This has been
done with one exception. I have been uneble to locate Mr. Charles L, Pool,
who was Cheirmean at the 1941 Conference. Extensive search brought forth an
address in Spain, but a letter to him at that location was returned unopened
last week.
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One new activity was undertaken woluntarily, This wes the issuance
of the Bulletin Board, a sort of newsletter, which was sent out intermittenly,
usually together with other material being mailed to the members, A number of
the members have expressed their apmroval of the Bulle tin Board and urged
its continuence., The extent to which this is done, however, and its success-
fulness will depend upon the cooperation of the membership in providing
material to be included, Your Secretary-treasurer looks on ths Bulletin Board,
not as a medium for the expression of his views, but one ta facilitate communi-
cation between Conference members,

Before presenting the Treasurer's report, this is an appropriate point
to present the results of the election of officers. The Nominating Committee
did a remarkable job of selecting candidates who were equally capable of
attracting votes, Two of the races for office were so close that a shift of
& few votes in each case would have altered the final results. In connection
with this, there were at least a dozen invalid ballots received. These were
not counted because the sender failed to put his or her name on the outer
envelope as instructed. This is necessary, because -the name has to be
checked against the records to see that dues have been peid in accordance
with requirements of the Constitution. Members who are behind in their dues
are entitled to vote if they send payment .for back dues with their ballots,
That is why there was a place on the voting instructions on which we indicated
the amount of dues owed, if any., I believe the instructions were clear, since
about 95% of those who voted, did so properly. Many of the invalid bellots
were in official letterhead envelopes but did not show the voter's name on
the outside, Having your name on the outer envelope does not destroy the
secrecy of your vote, since the outer envelope is destroyed after checking
and the inner envelopes, containlng the ballots, are mixed together before

open:l.ng °

The new Chairman-elect is Dr, Thomas Mancuso, of Ohio, The new Member
of the Executive Committee is Mr. Jack Baliff of New York. The Secretary-
treasurer was re-=elected. -

The following is the financial statement:



Balance on hand April 15, 1955 ¢« ¢ o o & «
Incomes -

« s oo o $6LLOLTS

Dueso € 06 6 5 6 35 6 8 5 ° 8 s 0 8 8 o 6 8 s $’60500°
Share of 1955 Conferences o ¢ ¢« s « o« o o o 283050
Sale of Ind, Vent, Manual ® @ o 5 ¢ 6 0 o @ 761.50
Sale of Threshold Limit8e « '« o o o o o o » 312,41
Sale of Trade Names Index: . ¢ 8 6 0 0 ¢ o @ 990900
Refund ~ J, E, Flanagan o 0 8 ¢ 0 0 0 a & 20,00
Totel Incomes ¢ ¢« ¢« o ¢ ¢ 0o 6 0 ¢ 0 o o 29720h1
$9413.16
Expenses:
Travel Expense-Lebelling & Ad Hoc. Comms .« § 202.55
Meeting expenses - Buffalo meetinge . « « « 242,46
Postage ® ¢ & o 5 & ° 8 & & 6.0 5 0 B O O @ 322069
Transportation to Fhila., Sec~treasurer , . 71,17
Printing expenses: - - :
Trade Names IndexX ¢« ¢ « ¢« &« o « $1865685
Threshold Limits « s o ¢ « o » 920h3
Stationary & Envelopes & :

Membership Cards ¢.ea.« o« oo 105425
Constitution Booklets '« & . « « 200,00
Transactionss « « o ¢ o ¢ o .« ¢ 36hoeh R
Adﬂressograph @ 8 6 6. 0 8 o & o lhohs
Gommittee'ReportS ¢ ¢ & » o o @ 10.00

Totsl for printing : . 2652,82

Reporting Service - Buffalo Meeting « « « «  58.75
Typing Services -~ TrensactionSe o« o « o « o 95.00
Typing Services - Trade Names Index + o« « « 25,00
Bond for Secretary-treasurer .« « ¢ o o o o 25,00
Purchese of File Cabinet & Safe .o ¢ « o o ¢ 6950
Purchase of Reprints from AMA o o « « o0 85.00
Purchase - Rubber Stamps ¢ « ¢ o s o ¢ o o Te99 .
Purchase - Gavels & Engreving « « « » « « » 187.10
Gopyright - Trade Names Index ¢ « o o .0 o'« . thO
Notery Fees - Trade Names IndeX o« o o o o o 1,00
Total expenses 4050.03

Balance on hand April 19, 1956 © o 0o ¢ 0 0 0 0 0 8 s @ $5363013

Thus, our balance during the year dropped from $6LL0.75 to $5363.13., Our
finances are such that I think some discussion is indicsted et this point,
Expenses for 1952-53 were $963. During 1953=5L, they were $1229, During
1954-55, they were $21%, as much as in the two previous years combined.
Expenses during 1955-56 were $L050.03, which is almost double last yeer!'s,

and in addition, we are committed to an additional expenditure of $1500 for
500 sets each of two sections of the Encyclopedia of Instrumentation for
Industrial Hygiene for use by the Committee on Standardization of Air Sampling
Instruments and the Committee on Air Pollution, in &ccordance with action teken
at the 1955 meeting in Buffalo. This material is being purchased for use by
these committees in their proposed projects of keeping these particular
sections up to date., These revised editions are to be sold and it is entici~
pated that the $1500 will eventuelly be gotten back through sales, Since this
money has not actually been peid out yet, it doesn't appear under the expenses
and our actual bank balance after this obligetion is met will drop to about



$L,000,

Income this .past year from the sale of the Ventilation Manual was
considerably less than last year, dropping from $2161 to $761. On the other
hend, income from the sale of the Trade Names Index has amounted to $990.
and receipts from the sale of the Threshold Limits have jumped from $16 to
$312., Consequently, our income we&s about $900 sbove last year, despite the
declins in revenue from sale of the Ventilation Memal. :

Our biggest single expenditure during this pest year was the Trade
Nemes Index. 500 copies were printed at a cost of $1865, helf of which has
been recovered to date through the sale of apmroximately 90 copies. Restric-
tions on distribution of the Trade Names Index will keep it from being sold
too rapidly, but it would appear that the total cost of printing should be -
recovered within enother couple of years. Another major expenditure was the
printing of the Trensactions, an item which tends to get larger each year as
the number of pages incresses and labor and printing costs go up. The total
expenses including postage for shipment was around $500. The membership book-
lets were $200, end as previously stated, this will probably be an anmmual
expense, One unusual expenditure was §185 for the purchase of 16 gavels for
presentation to all of our past chairmen, It will only be necessary to purchase
one a year from now on, 8o this custom will not represent a financisl burden
in the future., Anocther significant item was the travelling expenses paid in
connection with speciel meetings of the Labelling Committee and Ad Hoc Committee
on ‘the Trade Names Index, These expenses were authorized by the Executive
Committee. ’ g T . ‘

I have presented this discussion of our financial transactions in order
" 4o point cut the expenses involved in-connection with conducting the many
types of sctivities in which our organiszation is engaged. These activities
are worthwhile and should be continued amd -even incregsed if the resources

of the Conference permit, I would remind you, however, that we operated on

e very smell budget until the income provided by the sale of the Ventilation
Maruel suddenly provided us with e comparatively substantiel amount of: money.
We cannot expect revenue from this source to continue in the. future at the
same level, On the other hand, we have other undertakings which may more than
pay their own way and emabls us to .continue.with-sctivities which are worthwhile,
but not capable of being carried on without financiel support., The importent
point is that we shall heve to plan and execute ocur various activities with
considereble care if we.are to continue solvent. - s : =

MR. SOET: AMsy I esk one queatién-? I didn't‘. ng»t the figure on the cost
of the Trade Names Index, . "

MR, YAFFE: $1,865, We've gotten back $990. Of course, if you add
the shipping costs, and we haven't dered to.add those at 15 a copy, == with
the shipping costs, the total cost will run about $2,000.

MR: SOETs How many copies doc you have now?

MR. YAFFEs We printed 500 and we heve sold about S0, If we wanted to
make them sveilsble to ths gensrel public, we could ‘sell the other LOO in a week.

MR. HAMA:I mey be a little premsture in mentioning this, but we have a
sizeable check to present to you from the Ventilation Committee. We've been
in the throes of printing a new edition, consequently the delay, but we do have
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a sizeable check, and I will present it this afternoon,
MR, YAFFE: We are expecting that check,
(Leughter)

I reported the figures for income received during the fiscal year. Anything
you give me now is for next year, so it can't go into this statement. Dur-

ing the past year, the amount was $1400 less from the Ventilation Committee

than the year before, . Lo L

MR. HAMA: There is a reason for that too, The previous Chairman
indicated to the membership thet the Committee would retain $2.00 per copy
from retail sales this year in order to give us enough money to publish the
new edition, I don't know if you recall that or not.

FROM THE FLOOR: I was wondering, when ballots are mailed for the -
-election of officers, whether biographical notes on the cendidates could be
includeds It would enable scme of us. who don't mow the candidates personally
to vote a little more intelligently, » :

MR. YAFFE: That is an excellent suggestion, Our organization has been
small enough in the past, where we all knew each other fairly well, But in
recent years, because of the increase in membership, I think that is a fine -
suggestion and we will try to follow it. It will require that the Nominating
Committee furnish us with the names in sufficient time so that we cen get
that information., That's another problem the Secretary has to cope with,

DR.- SULLIVAN: May we: have the  reaction of the memberéhip' on this report?

(It was moved and ‘seconded that the report
of ‘the Secretary=-treasurer be accepted,) -

DR, SULLIVAN: The next item of business is the -report of the Executive
Committee, which Mr, Yaffe will also present.

MR YAFFE: The regular annual meeting of the Executive Committee was
held at the Penn-Sherwood Hotel in Philadelphis on April 21, 1956. A1l
members of the Committee except Mias Catherine Chambers were present., They.
included Dr, Sulliven, Dr. Fredrick, Dr. Miller, Mr. Ashe, Mr. Coleman and
Mr, Yaffe., The new Chairman-elect, Dr, Mancuso, was elso present at the meet-
ing in accordence with a policy edopted last yeer. .Your Chairmen, Dr, Relph
Sullivan, presided over the meeting,

As a result of the deliberations, the following actions were taken and
ere presented for your comments, discussion, and approval:

1. The Secretary-treasurer's report (which you have just heard) was presented
and discussed, particularly with respect to the basic policies being
followed in the use of Conference funds., It was the concensus that these
policies are appropriate amd are enabling the Conference to fulfill its
dutles and responsibilities and to be of effective usefulness to its
members and the general public,
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Seventeen applications for full membérship were reviewed end acecepted.

In view of the fact that the present Constitution lLas been in effect
approximately ten years, it was deemed advisable to subject it .to a
careful review to determine whether sny changes might now be sppropriate.
For this purpose, a special Constitution Review Committee was appointed,
consisting of Mr, John Soet, Cheirmen, Dr. L. M. Petrie, Mr, Harry Ashe,
and Mr, C, D, Yaffe, Secretary., The Committee is instructed to report
its recommendations to the Executive Committee prior to the next Annual
Meeting.

The Secretary-treasurer was instructed to again prepare a new membership
booklet and that this be done annually until further notice,

The Executive Committee approved the recommendation contained in the
report of the Committee on Recommended Analytical Methods that a manual
of recommended methods be prepared and sold, -Detailed recommendations
of the Executive Committee concerning this project will be presented in
the course of dlscussion uhen the Committee report is presented this
afternoon, TS T g

The Executive Committee reviewed the general policies and procedures
being employed in connection with the development of the annuel list:
of threshold limits, It was agreed thet the Committee orx Thresbold Limits
has performed its very difficult tasik very-well, It is felt that greater
assistance, particularly by ACGIH members, would enable them to do en
even better job, It is felt thet virtually all of the official industrid
hygiene: agencies have informatior on: filé concerming in-plant-¢oncentra-
tiong of materials which.would be most helpful ta the Committee, which
otherwise often hag only very limited data upon which to try to make
decisions. The Executive Committee urges the Conference members to review
their records and to-let the Committee -on Threshold Limits know what -
information they have available, While the Committee also seeks and
obtains considerable assistatice. end information from individuals and
groups outside of ACGIH, the extent to-which this is:done is not fully"
recognized because of the informal methods of communication employed.
While thedé methods Wikl ‘dontimie to Be usedy; the Executive Committee
instructed its ‘Cheirmai to write- to the heads of athey national organiza-
tions having cormittees intergeted in the subject of threshold-limits’
inviting them to work out arrangements whereby they will be able to offer
corimenit® -on changes or-additions to the liet of" threshold limits which are
under consideration, )

At the#dggéstion of the Comnittee on Standardizatioﬂ of Air Sampling
Instruments; its-name was changed to Gommittee on Air Sampling Instruments.

The following individuals were appointed to standing. committeess
(For 1list of standing committees, see pages 5, 6, 7 and 8)
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9. 'Thé Program Committee for the 1957 Annual Meeting consists of the
following individualss

Dr, Thomu F Mancuao, Chaiman
Dr, Miriam Sachs :
Mrs. Mabelle Markee

Mr, John Soet.

Dr. Lewis Cralley

Mr. J. L, Monkman

10, The Chairmen for Arrangements for the 1957 Annual Meeting is Mr. Jerome
~ Molose 4

11, Re solutions Committee

Dr. S, E. Miller, Cha.iman
Dr. Irving R, Tabershaw
Mr, Louis Garber

12, The Executive Committee reviewed and approved the policies for sale of the
Trade Na.mes Index as rev:.sed by the Ad Hoc Comittee.

13. The problem or adwert.ising in which erroneous or improper use of ACGIH
threshold limits is made was discussed. It was decided to call upon the
Federel Trade Commission where sppropriate, The probleln will also be
publicized in the Bulletin .Board. S

‘ -T would like to add one: furhher comnent. Theso companies g:l.ve the impli-
cation thet this organization las tesbted their material and has established a
threshold 1limit for it; which ie & very high figure, indicating it is quite
safe. Now; maybe their stuff is made up.of gasoline =- but they don't say it's
gasoline; they Juat scy the M,AC, value for :Lt is -= whatever it. is. .

FROM THE FLOOR You don't hAve any objeotiQn to their advertising,
giving informat.ion about threshold limite, do you?

MR. !’AFFEI We hare no objection to their advertiaing wher& they ere
calling it by the technital name, but this erganization has not established
a limit for "RYZY: or any: other aolvent under its trade name., ~ -

A FRM THE: FLOOR: . Suppose you had :lnclnded this “‘X'!Z" solvent in your
list of threshold limits?

MR. YAFFE: Then it weuld be 'all right, but it isn't in theres There
“48 no cbjeetion to their publicizing or reprinting eny in there as is.

Well, that is the report of the meeting of the Executive Committee, which
adjourned at 12:30 a.m."

DR. SULLIVAN: Do you want to take action on the report? Actually, it
depends on how much controversy may have been created by the many items
covered by the Executive Committee. I suppose thet we might try to go for the
ultimate end, which would be the approvsl of the entire report -- which would
mean that you approve the actions of the Committee, That would shorten our
meeting, and if we cen attain that objective, maybe that's the wey it should
be done,
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(Whereupon it was moved and seconded that
the report of the Executive: Committee be
accepted, )

DR, SYULLIVANS. The next item is new business, Are there any items
of new business to be brought befpre this meeting by any of the members?

MR, YAFFEs There was a suggestion made this morning, which I think
should be followed through. I would like to get some opinions on the subject,
and that is that we set up a committee to explore the problem of agricultural
health. As to what the specific bill of particulars should be for the
committee, we would have to study that, Most of you now present were here
and heard that suggestion, I think it would be worthwhile getting some dis-
cussion from the group as to whether that would be a useful activity.

DR, SULLIVANt: Would any member like to discuss that item of new
business? A -

MR. LINDSAY: Would it be the purpose of that committee to investigete
the potentials in agricultural materials and come up with a manusl or some-
thing 1ike that, of projected hazards and. contiol measures, or such things ae
that?

! DR, SULLIVAN: It would be difficult: to sey what this committee might
encompass, but it would be initielly a study group, and perheps that. wouid be
one of the accomplishments. There might be many angles.

c MR. LE[NDSA!: ‘I’Jo‘yon hnve"iri'mind‘ & manual on ventilaﬁon.or such as
that, which might be:valuable as far as agriculture is concerned?

-~ _MRs YAFPE: I think it waald be wise to.point out that before: the
menual on ventilation wes developed, we had a number of years'! experience in
the field. I think the same thing will apply here if we get some experiemce in

MR. DOYLE: Mr, Chairmen, I think that we are in the stages of agriw-
cultural health similer to the situation we were in 20 or 25 years ago with
respect to lead: poisoming and many other topics. At that time, of course,
the Conference wasn't orgenized, but cammittees of other organizations
functioned in these fields, . Early in our history we sppointed committees of
this type. Pl g o : - : C o ;o

As far as a mamal is concerned, I think it is much too early for a
committes to" wttempt to formulate one. We don't lmow what the problems are,
really, Some of these points need to be explored, '

.. So, I would move thet the Chairmen appoint & committee entitled "The
Committee on Agriculturel Health™ to explores end investigete the problems in
agricultural health, and came up with recommendations which official: agencies
can follow in pursuing an egriculturel health program.

: DR'.&ELIVM “Isz ﬂnre e second to“tha'.t. motion?
* MR. WUKASCH: I think Mr, Doyle's suggestion is an eéxcellent one; I
second the motion. - - Coee R
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DR. SULLIVAN: - It has been moved and seconded that the Chairmsn appoint
a Committee on Agricultural Health problems. Is there any discussion on
that motion? :

(The motion was put to a vote end duly carried,)

Are there any other items of new business? Hearing none, I will
entertain a motion for adjournment,

(Such a motion wes made, seconded and carried
and the meeting adjourned et 12:15 p.m,)

BUSINESS SESSION
Tuesday, April 2L, 1956
11:30 a.m.
Dr. Ralph R, Sullivan, Presiding

DR. SULLIVAN: May I call the second business meeting of this amual
session to order? ;

I would like to make a couple of very quick announcements, One, that
the Agricultural Health Committee which you voted on and approved yesterday,
has been appointed by the Executive Committee at this morning's meeting,
Its members ares Dr, William Clark, of California, Chairman; Mr. Emil Chanlett,
North Caroline; Mr, Wilson Applegate, Oregonj Mr. George Raschka, Minnesota;
and Dr. Lewls Cralley, Public Health Service., (Subseqently, at his own -
suggestion, Dr. Cralley was replaced by Dr. Harold J, Peulus, Public Health
Service), A letter of appointment end a bill of particulars for the funce
tioning of this new standing committee will be sent out to the individual
members of that committee by the Secretary, ‘ .

The Executive Committee also approved the Program Committee:

Dr, Mancuso is éufomatically Chairman; Dr, Miriam Sachs, Mrs. Mabelle
Markee, Mr., John Soet, Mr. John Monkman and Dr. Lewis Cralley are the members
of the Program Committee for the next year's session at St., Louis.

The next item of business is the repart of the Resolutions Committee,
whose Chairman is Dr, Seward Miller.

DR. MILLER: - We have a number of resolutions. I hate to delay your
lunch, but: these have been suggested, and we have developed them for your
epproval: . : : '

WHEREAS, Mr, Steve Marsh passed awsy in early June, 1955, a long
standing member snd colleague in governmental industrial hygiene work; ad

VHEREAS, Steve Marsh, late Chief of Industrial Hygiene Engineering
Services of the North Carolina State Board of Health, was a devoted servant
of the people of his native State, was a conscientious investigator, who never
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considersd his learning or his teaching job-eompléted; and whs & sturdy
proponent of occupational health activities on a broed-cooperative bese

among State end locel agencies, under the leadership of the Morth Carclina
State Board of Health; therefore

BE IT RESOIVED that the Eighteenth Meeting of the American- Conference
of Covernmental Industriel Hygienists express its deep regret on the untimely
death of Steve Marsh, end extend its sincere sympathy to his widow and
children, and that the Secretary be instructed to tranm—lt this resolution
to Mrs, Steve Marsh at Marshville, North Carolins, = :

MR, DOYIEt I move the resclution be adopted,-
FRQM THE FLOOR: Second, _ _L
DR, SULLIVAN: All timse in favor say “aye."’-‘
- (The motion wes put to a vote and duly carried,)
DR. MILLER: The next resolution: -

WHEREAS, the American Conference of Govermmental Industrial Hygienists
is most happy with 1ts participation :|.n this unnual Joint mm:trial lealth

con.ference 3 and

WHEREAS, the Local Arrangements Comnittee has ddm an outstanding Job
in the execution and development of facilities necesaary for a succesaful
meeting; therefore

BE IT RESOLVED that the American Gon.terence of Govermuental Industrial
Hygienists conmend and express its sincere thenks to our hard working A.C.G.I.H.
Local Arrangements Gomittee, and to the Inchstriu Health Program Blan.n:lng'
Cammittee,

MR, CHANIMT t- I move the 'ad‘.aption of that resoluﬁ‘ion.‘
FROM THE FIOOR: Second the motion, ‘
DR; SULLIVAN: A1l those in favor say "aye', -
- (The motion was put to a vote and duly carried,)
DR, MII.LER: Next roaolution.

‘ WHEREAS, ‘the American Conference of Govermnental Industrial Hygieniats
has a growing mnnber of members in South America; and

WHEREAS, it is most difficult for theso members to attend the annual
Conference; and :

" WHEREAS,; several Bouth American members havé written our Socroury,
expressing & desiré to form a South American section of the American confowxce

of Govpmmntal Indu.st:rial Hygiani.ata § and
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WHEREAS, it is important for them in maintaining their professional
growth to have the opportunity of participating in induatrial hyg:lene con=
ferences; therefore

BE IT RESOIVED that the newly esppointed Constitutional Review Committee
consider developing such amendment to our Constitution as may be necessary to
provide for the establislment of affiliated sections.

DR. MOSKOWITZ: I suggest that the entire matter of affilisted sections
and foreign membership be considered by the Constitutional Review Committee
and a report on all of these matters be presented at our next annuel meeting,
rather than adopt a resolution on the subject now, more or less binding the
Committee to that action,

I think it best that this present resolution be tabled for a year, or
else defeated completely. -

DR, MILIER: Did you understand what I read thoroughly?
DR. MOSKOWITZ: I believe so.

MR, YAFFE: There is considereble interest on the part of people of
South America in the field of occupational heslth, We have a fairly large
number of members there, and few of them can get up to the meetings very often,
I think we can anticipate thet, as industrial hygiene develops in South Americe,
they are going to organize. ,

They have expressed a desire to organize as part of A,C.G.I.Hs because
most of them are governmental people and have interests similar to ours,

. This resolution is merely an attempt to make :Lt posaible for them to do
it the way they would like to, It is entirely possible. that they will organize
in a separate way which will not be compatible with our interests, and this
is nothing except calling the attention of the Committee on Constitutional
Review to the fact that they can't do what they would. like to do under the
present situation, o

As far as other parts of the world are concefned, we have no members
except for the one in Euraope I told you .about this morning. So actually, from
a practical standpoint., there is no other place to form an organization,

FR(M THE FLOOR: Would this be bind:x.ng?

DR. PETRIE: Even if the Constitution Committee takes action, the only
action it could teke would be to submit it back to the Conference for vote.

DR, MOSKOWITZ: In which case I withdrew my objection,

DR. MILLER: You see, the resolution calls upon the Committee to
consider this among other things. I think it is a good idea for this to
. appear in the minutes so that the folks in South America who get the proceed-
ings of this Conference lnow we are trying to do something for them.

BE IT RESOIVED, that the newly appointed Constitutional Committee
congider developing such amendments to our Constitution as megy be necessary
to provide for the establishment of affiliated sections,
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DR, MOSKOWITZ: I withdrew my objection,
DR. PETRIE: I move the aedoption of the resolution, ‘

(The motion was seconded, put to a vote and duly
carried.)

DR. MILLER:

WHEREAS, there is great deficiency in the teaching of occupational
diseases in medical schools; end

WHEREAS, the need for such instruction is great; and

WHEREAS, most cases of industrial illness are cared for by private
physicians; and

WHEREAS, the proper treatment depends upon the correct diagnosis of an
occupational disease; and :

WHEREAS, the recognition of occupational disease frequently is essen-
tial to the detection of health hazards in the working environment end their
correction; therefore

BE IT RESOLVED that the American Conference of Governmental Industrial
Hygienists urge the U, S, Public Heelth Service to develop a coordinated -
program for the teaching of occupstionel diseases in medical schools,

DR. MILLER: Discussion?
DR. ?EI'RIE: I move the adoption,
FROM THE FLOOR: I second it.
(The motion was put to & vote end duly carried.)

DR, MILLER:. This, incidentally, is in accordence with pretty well-
established customs in other fields and other activities in developing teache
ing aid for medicasl schodls, s

WHEREAS, additional facilities for training young physicians in the
nevly-created specialty of occupational medicine are needed, and WHEREAS, under
Item 3 of Speeibl Requirerents for Certification, in this specialty a period of
not less than three years of special training after interneship is required;
and 5 S :

' WHEREAS, meny official industrial hygiene agencies have excellent
resources and material affording opportiunities for rich experience in the
field of occupational medicinej therefore

BE IT RESOV ED, ’that the Secretary of American Conference of Governmental
Industrial Hygienists trensmit this resolution to the Secretary of the
American Boerd of Preventive Medicine; and

.FURTHER BE IT RESOLVED that the respective official agencies who believe
they could adequately supply such training end facilities apply directly to
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the Americen Board of Preventive Medicine for approval of their facilities
for such training.

DR, MILLER: Discussion?
MR, DOYIE: I didn't understand the last part of that.

DR. MILLER: There were two parts. One is that the Secretary transmit
this resolution to the Secretary of the Board of Preventive Medicine, which
paves the way for the industrial hygiene agencies to apply directly to the
Board for examination of their facilities for approvel., I will re-read it.

BE IT RESOLVED, that the Secretery of American Conference of Governmental
Industrial Hyglenists trensmit this resolution to the Secretary of the
American Board of Preventive Medicine; and

FURTHER BE IT RESOLVED that the respective official agencies who

believe they could adequately supply such training apply directly to the
American Board of Preventive Medicine for approval of their facilities for

such training,

FROM THE FIOOR: Does that apply to training young physicians in occu-
pational health and certifying them?

DR. MILLER: Not certifying. Enabling them to take the examination for
certification,

DR. PETRIE: That's right, It's directed toward training young physi=-
cians.

DR, MILIER: In public health, as you know, many local health depart-
ments are certified training facilities as part of the training for physi-
cians for their boards in public health,

We felt that there are many official agencies who could supply similar
training for physicians interested in occupational medicine,

: DR, FREDRICK: Do you think it might lead, actually, to perhaps a
setting up of a certification of suitaebility of industrial hygiene agencies
to function, just as there is & program developed for the certification of
industrial medical depertments?

DR. MILLERt I doubt it., This is an official agency. Who 1s going to
certify an official agency? I don't think so, and I hope that time never
comes, I couldn't understand such a thing happening,

FROM THE FIOORs Is there a slight anomaly here? We, as a group of
members of this Conference are resolving something for official agencies.
Isn't there an anomaly or incongruity there? It seems to me that the
Conference is resolving official agencies to do something,

DR. MILLER: I think your comment is quite right,

RESOLVED that the respective members who believe their agency seeee

That would be right, I might add that on. I am sorry Dr. Sachs is not
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here, I think the idea is that a portion of the individueXs time might be -
spent in certein health depsrtments that have adequate farilitles set up, so
that such individuals would gain brodder experience in occupational health,

In other words, what Dr, Sachs thought on Sunday was thet the indivi-
duals were getting their experience’ in plants in industrisl medicine, but -
they were not getting enough experience in preventive medicine, whiclr they:
needed and that perhaps, if Dr. Sachs, for example, or some other ‘agency
could induce that trainee to spend one year in the health department setup,
and that was apmroved, such experience might go toward the time necessary to
satisfy certification requirements. : )

It wasn't intended, as I recell, that the person. sseld.ng ultdimately to
be certified would spend his entire training time in the health department,

DR, MOSKOWITZs Will Dr, Sullivan emend his remarks to’ include "amd
labor" after "health?" : £ : :

DR, SUILLIVAN Yes.

DR, MILLER: There is nothing about health in the resolution. It says,
Nof ficial egencies.

MR, DOYLEs" Doesnlt that emount to informa} certiﬁeation by some of
the Boards, even where it might not ‘be & formal certification? :Beceuse an
agency has to-be approved 'before ‘you - esh serid the- i'esidents there £or training.

DR, MILLER: I don't- th:!.nk ‘I understand your question.

MR, DOYLE: The dlscussion a few minutes ago was that this might amount
to certification of official agencies by~ some organization. '

DR, MILLER: No, this has- nothing to do ﬂ:l.th ‘thaty -

MR. DOYIE: But doesn't the latter part of the resolution lead into that?
It does amount to an- infomal cert:lfication. W

R. MILLER: I repeat; I don't understand your question. It- says heres

"FURTHER BE IT°RESOLVED that thé réspective members who. believe their
official agericies could addqiately supply such training,- apply directly:to -
the American Board of Preventive Medicine for approvael of their: facilities: for
such train:Lng‘ L

e

That 18 !5.1 ®

DR, SUILIVAN' Would you regard that any more, Henry, as app:roval for the
American Board of Preventive Medicine, which #s slready doing it? In other
words, this Board of Occupational Medicine is a sub-board of the Board of
Preventive Medicine, and, as Dr, Miller said, this machinery already exists,
Now, would this be any more? ‘ T _

MR, DOYIEs I probably dom'%: know ernough about the approval system toi be
talking, but one point that concerned me is that if the State indicates that
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they have .the facilities and asks for approvel, State-wide, end they don't
meet the approval, then doesn't this smount to an informal certification on
the part of the Board, State "X cen have these; but State "I". can't?

- DR. MILLER: No, it doeen't indicate anything to do with the quality of - :
service being rendered. . It concerns whether the opportunity exists for train-
ing of physicians only. It doesn't have enything to do with the quality of.
service rendered. S : . CL (v .

You see, right at the moment the condition exists in public health. I
am not certain of this, but I think Philadelphia has applied for end received
aprroval for the interneship type of training for young physicians in public
health as part of their experience, which will allow them to take the Boards.

Well, say Harrisburg has applied, but they have been turned downm,
It just means that the setting is not eppropriate for training purposes; it
has nothing to do with the quality of service being given the people. That
exists all over today.

DR. FREDRICK: I cannot help feeling, however, the resolution would

‘amownt to.this, in effect; once it wes implemented, certein industriel hygiene

agencies and health departments, both State and local, would appear on the
1ist approved for the training of Board members; others would not appear on
the list, either because. their suitebility for training were not acceptable,
or they. had:-never-epplied for it. But such lists would not go behind the

.- reasons why certsin names appear and certain names.do not, and I em afraid.

thet in due time those agencies who do not appear on the list might be eritin- -,
cized adversely,. at-least at the local political levels, because you can't

tell what folks like to dig up to use in the politicael and propoganda purposes.

It seems we_',are laying ourseiw;es o,p‘en.'to; diffiguities, at least on a
State or local level, end I would hope that the resolution might be rephrased,
simply to call to the:sttention of the American-Boerd group, that facilities

for training might be considered, or something like that, or are available.

" 'DR, MILLER: For the life of mé-ihafyo&-éugéé_sted seems to.be exactly
what we have got down here., Let me re-read it and see if you see any objec~

tdom tosdbs Lo mn, . o el b

: BE: IT- RESOLVED, that the Secretary of Americen Conference of Governmental
Industrisl. Bygienists transmit this resolution to the Secretary of the.

-American Bogrd: of Preventive Mediciney end = . - i

FURTHER BE IT RE® IVED that respective members who beli:éire theirr official
agencies could adequately supply such training, apply directly to the American

Board of Preventive Medicine for approvel of their facilities for such training.

IR, PE.T?RIE){ Read th& "ﬁhereas"." .
DR. MILLER:.. . .. o -
WHEREAS, additionsl facilities for training ofjung physicians in the

- newly created specialty of occupstional medicine are needed; and.

| WHEREAS, under Ttem 3 of Special Requirements for Certification in this
specialty, a period of not less than three years of specisl training after
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interneship is required; and . - ~

WHEREAS, many official .industrial hygiene agencies haye excellent
resources and material affording opportunities for rich experience in the field
of occupational medicine; therefore - _

BEITRESOLW.. ¢ o s

DR, FETRIE: I think we can get around the difficulties by leaving out,
in the second "resolved," the getting in touch with the American Board for -
approval, If we leave out that "for approval," I think the function of this
thing would be answered all right, We are just trying to call the attention
of the Americean Board to the institutions. and resources which we have which are
available for training purposes, We are net asking them to epprove these
things,

DR, SULLIVAN: - Would that be calling attention to the availability of -
such services? - < : .

DR, MILLER: What part do you want re-read?
DR. PETRIEs - -The second "resolved,"
DR. MILLER: (Reading)s

FURTHER BE IT RESQLVED that the respective members who belleve their .
official agencies c¢ould edequately supply training apply directly: to the = ...
Board of Preventive Medlcine for approval of their facilities for such
training, : , : Cor

You see, if they dontt do that, &nd get- them approved, no physician
can be trained there. A facility has to be inspected and approved,: just like
& hospitel has to be inspected and approved for residency tralning, or intern-
ship treining, If it:is not, then it is: not actepted by the Board,

We have one State already which has made such overtures, informally,
and has been in the process of investigating this matter, I don't know
specifically how far they have gone with it, but other States should know
about it, Otherwise-all the training of physicians in occupetional medicine
will have to:be done in; apmreved schools- and: industriel plants,: .

DR. CLARK: I wonder whether maybe part of the confusion doesn't exist
in that I believe that it is probably the case that. an agency which might ask
for approval of their occupational heelth training facilities would already
be in the position of beding approved for training for public health residence
to begin with, - What we:are really asking is for heealth departments to consider
extending their: exploration:in this: field to cover the new sub-specielty of.'
occupational health, It does not-add anything different,

. . Our own State Health Department is already in thé residence training
program for the parent Board of American Preventive Medicine, ahd we are .°
planning to ask for an extension of this consideration to the field of
occupational health, . A .

DR. MILLER: You are elready ware of .this, but many departments may
not be.



DR. CLARK: That is true,
DR. MILLER:s 1Is there further discussion before we come to a2 vote?

DR. FREDRICK: Perhaps the resolution is a little too pointed., Instead
of referring specifically to industrial hygiene agencies, if you referred
generally to public heelth departments and labor departments, then you would
avoid the difficulty, because the industrial hygiene activities are, after
all, one of many public health functions within the health department, or
labor department, as the case mgy be. '

DR. MILLERs It says: "Official agenciesa" not "industrial hygiene
agencies' in the resolution, The third "whereas" is perhaps what you are
referring to, The third "whereas!" reads: -

WHEREAS, many official industrial hygiene agencies have excellent
resources and material affording oppartunities for rich experience in the
field of occupational medicine; therefore,

BE IT RESOLVED, « « »

Your ides was to change that "industrisl hygiene' wording to what?
To Mofficial agencies™ ad we did in the final one?

DR. FREDRICK: Well, refer it to the health departments,
DR. MILLER: You can't do that., We have labor departments, too.
DR. FREDRICK: I suggested health and labor departments,

DR. MIILER: Why can't we say: "Whereas many official agencies have
excellent resources , . 2%

DR. FREDRICK: Say "official health agencies" because if a labor
department does not contain an official health agency eeces

DR, MILLER: Let me cross out "industrial hygiene'", and re-read it,

W EREAS, many official agencies have excellent resources and material
affording opportunities for rich experience in the field of occupational
medicine; therefore

BE IT RESJLVED o ‘a-o»

DR. GREENBURG: Dr, Miller, I think this is a great help and it should
be a great help to young physicians who want to be certificated and want to
know where to go to get some training. I can't see anything wrong in it, no
matter whether you change a word here or there. The intent is clear.

Some places will be certificeated at once and some will be certificated
later on, and I'd like to move the adoption of this resolutionm,

DR, PETRIE: I second the motion.

(The motion was put to a vote and duly carried,)



DR. MILLER: Let me assure you. that I think this i3 & significent
thing you ladies and gentlemen have just woted, becsuse otherwise, under
the present circumstences, the only opportunity for treining of phyeicians
in occupational medicine is confined to industrisl plants and possibly
graduate training in schools and universitiss., I think you folks all have
a rich experience to offer them,

DR. PETRIEs How about Cincinnati? Is it approved now?
DR, MILLER: Yes,
(Readdng. )

WHEREAS, official industrial hygiene agencies meet a great variety of
occupational health problems affording excellent opportunities for research;
and

WHEREAS, 1t is recognized that there is great need to utilize these
opportunities for research;

WHEREAS, official agencies are :Ln positinn 'bo secure the cooperation
of universities and schools; and

WHEREAS, such research ueually can be financed by appropriate research
grants; therefore

BE IT R.ESGLVED, that A.merican Con.ference of Governmental Industrial
Hygienists encourage official industrial hygiene agencies to develop end
actively engage in such research,

DR, MILLER: Discussion?

DR. CLARK3s As a matter of resolution, -I wonder whether the business
of financing by grants should be brought in? The "whereases" all fit no matter
how you finance it, and it would be kind of helpful in our State if we could
get money out of our own people instead of having to ga to grants,

° DR, MILLER: - Is:there further discussion-on that point? The Committee
put it in there with a feeling that it might be more acceptable to the majority
of State health officers who perhaps might review thise : .

-‘We were attempting to indicete that if the State did not have the
Tresources, o1 could not get them from their appropriating bedies, .thet abun-
dant opportunity exists among the various foundations and research grants,
such as the Army, Navy, AEC, Public Health Service, to finance any project
that might be developed. :

Now, if it is going to hamper anybody, perhape, ag you say, we  ghould
remove it, B}

DR, CLARK: It would not hemper us; I-merely brought it ups

DR. MILLEi: 1Is there other discussion on that point, or otber discusse
ion on the entire resolution? L2 .
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DRe CLARK: I move it be adopted.
FROM THE FLOOR: I second it.
(The motion was put to a vote and duly carried.)
DR. MILLER: (Reading)

WHEREAS, the work of our Threshold Limits Committee is essential in
the operation of official industriel hygiene progreams; and

WHEREAS, many threshold limit values are presently based largely on
animal experimental work; and

WHEREAS, sufficient human exposure data are not presently available; and

WHEREAS, in many workplaces throughout the States, conditions of human
exposure to toxic substences exist;- and

WEREAS, official agencies frequently are awaere of these conditions
and do studies, this information often is not being coporelated and transmitted
to our Threshold Limits Committee; therefore

- BE IT RESOLVED, that the Americen Conference of Governmental Industrial
Hyglenists strongly urge its members to sieze these opportunities for careful
evaluation of the clinical, environmental and toxicological effects on human
health and to supply this information to our hardworking Cormittee on
Threshhold Limits, f \ s '

DR. MILLER: Is there a discussion?
(No response.)
ER. (DLEMAN: .I.move 1t be adopted.
FROM THE FLOOR: Second it.
(The -motion was put to a vote and duly carried.)
DR. MILLER: That c;ompletes the report of the Resolutions Committee.
DR,"SULLIVAN: I'd 1ike to thenk the Committee, Dr. Miller, end his
co-workers, -for en excellent set of resolutions and for having safely carried
them through to adoption,

Is there any other business to come before this business meeting?
Hearing nothing, I'd simply like to offer a very few concluding remarks of
my Owr. . .

FROM THE FLOOR: I'd like to ask a question. Does tle interim Committee
on the Trade Names Index still exist?

MR. YAFFE: You mean the Ad Hoc Committee on Trade Names Index. At
last year's meeting the Ad Hoc Committee submitted a report to the Executive
Committee, One of its recommendations was that it be cofitinued in existence,
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There .has been no action taken to abolish :I.t, so it is still in existence
and ava:l.llble- :

DR. GREBIBURG: Would you like to tel‘l us .about the stabus of ths
Index at the moment?

MR, YAFFEs Well, that was reported in our report yesterdsy. ‘I'll
be glad to tell you that the Index has been out for some time, that we have
sold enough coplies to have recovered about half of the initisl cost of
investment, We eare glad to sell them to eligible parties.

Due to the restrictions on the sale, we can't sell them too fast.
DR. GREENBURG: Have those restrictions been lifted?

MR, YAFFE: They have been modified. There was a special meeting of
the Ad Hoc Committee in January, at which time we got our most lmotty pro-
blems taken care of, and we have been able to satisfy most of the people who
were complaining, including your Secretary-treasurer. If you have any
specific question on it ...

DR. GREENBURG: The aqiestion I'd like to ask, thet I had in mind was,
I was talking to aMedical Examiner in New York the other day, and I think he
would be interested in getting a copy. Is it legitimete for him to get a

copy?

MR. YAFFE: That is a situation we have not run up against., However,
in most inqiries, we refer them to the official agency who have one, such
ag the New York Department of Labor, in this case. They have a copy and
could certainly make it available to him,

DR. GREENBURG: He asked me ebout it, He asked if he could get & copy.
I said, "I don't know, but will try to find ocut."

MR, YAFFE: There will be certain questionable cases that will have to
be decided on their merits, We will be glad to receive a letter from him,

DR SULLIVAN: I will resume where I left off.

I have enjoyed serving as your Chairman for the past yesr. I hope that
in attempting to get this business meeting under way I wasn't too rough on
the last speaker, I began to think, as the time went on, that maybe I had
been,

The program was in error. The paper should have concluded at 11:30
and our business meeting should have gotten under way. We were ten minutes
late end I feel that most members of the Conference are very amxious to have
business meetings start and get over with as quickly as possible,

So, I was, perhaps, guilty of too great an enthusiasm to carry out
what I thought were the wishes of the members of this Conference, in trying
to get under weg .

I'd like to call on the new Chairmen for the coming year, Dr. Fredrick,
to take over et this point end make such remarks as he would like to meke,
and adjourn the meeting,
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DR. FREDRICK: My remarks will be very brief. I only hope that the
American Conference of Governmental Industrial Hygienists can make .as much
progress in the coming year as we have in the past year under the very
excellent chairmanship of Dr. Sullivan,

I would like to make a dusl motion that I think will be reasonably
acceptable. The motion 1s one of thanks to the outgoing chairman, and
adjournment, simultaneously.

(The meeting adjourned at 1:00 p.m,)



