FILE NAME: General Electric (GE)

DATE: 1932

DOC#: GEO21

DOCUMENT DESCRIPTION: Transactions of the National Safety Council



1932

TRANSACTIONS

National Safety
Council

Incorporatcd

TWENTY-FIRST ANNUAL
SAFETY CONGRESS

W ashington, D. C.

October 3 to October 7, 1932

I'he Wardman Park and
Shoreham Hotels

Copyrignt, 1933, Natiosal Safety Connil, Inc.

o !
v Y d -4t
T

r




CONTENTS '

PAGE
...... 3
Cauncil Officers and Dlrectors ................. 3
Council Purposes and Policies................ g
General SeSSions— -------------------------------
Annual Jeeting of Members...oooooviieriirsinninrseennnne N
Annual Banquet. A b
e e EmCETINE e 33
General Round Table......ooooiorsnssnrsirsisieres e :59
Fire Prevention...... S
” Industrial Health Sectxtgn ......................................... ;g
* Industrial Nursing Section............ A
Safcty in Foremanship by the Conference 1\,/Iestecﬁon ................. o
Accident Prevention Equipment Manufacturers’ Section. .....ooovrrreess il
c -------------------
$ 7o) + WP Ilg
On“lUtical SeCtlon ......... BOT . o ettt it es et ineseanranenesoeacnonnannnons
/I:erS. S. E.—Engineering Section,. e o
A;.xtomotive and Machine Shop Section.......oororriarrrsriaerenicenns 1;1
L 157
Chemical Section S i
Construction Section .......... [arriine
Delivery, Texicab and' Bus SeCOfl - oovesrrie et 201
plectrie Rallway Section.....oeccvrrresrrsirmiitninnsie s 2;;
s Sestion e e ettt e 233
P'hri!n;‘:;‘ic-rtlgm’l‘;r.i;{i;\.g. zmd -T.eather Industries Section............ =
.\v'Lca . . ) i
s S Clon st ig;
‘\dining SECtion .... : ................................................. 327
papcr and Pu]p SeCtlon ------------------------------------------------ 347
Petroleum Section. .................................................... e
power Press SECtlorl. .................................................. 379
Public Utilities Section.....ooverirerirsirmme e e s
Quarry SECtion. . .. ......................................................... . 395
qefrigeration SeCtlon -------------------------------------------------- 40ﬁ
Saiets Section: ARA—Stearn Raiiraad Section NS
: a c ?' 1 e o T 447
;ch“c’!:i?{ci:;nar;&.iumber Manufacturing Section....---ooooerneeness o
OO ----------------------------
IndeX. ..ot iiiierenertnnnccenas

* *

i to eliminate from
i Council endeavors n ;
National Safety ! e o
’\"]“‘O“Fh t']:te its conventions matters wh'xc.h are nrét u;:fgﬂ oty e
e hich are contrary to its pohcxcs,. the Co cepts no
P“"P°5°§b.‘l3f; wfor the views expressed either In the papers pres
responsibility s
or in the discussions thereon. . )
* . ‘
i i tion, the Child
Highway Traffic Sec ,
i of the Street and h ‘ on, the Child
B The §¢:Sl<;r:‘sd the Home Safety session are p|:bhshcd in P
i o : . . st.
I-:d}xlcla“oln s:c:;f these Transactions, available on reques
small volut

-

Nationa] €

Inc-
20 Nbrth Wac

HONORA!

Assocrarron or IroN axp
Rongrt
ArTiur

OFFICER
J. I. Banasy, President, .
Rorenrt I, Caruin, Vice-President for Pul
J. E. CuLLixgy, Vice-President for Engj
Howarp B. Foxna, Vice-President for :
G. T. HeLryurn, Vice-President for Bu
J. E. Loxg, Vice-President for the Divis:
GEerce H, Warrre, Vice-President for 1
Dr C. H. Warson, Vice-President for I:
AW, Witrtwey, Vice-President for Edy
\Wrrr Coorer, Treasurer,
W, H. Canteron, Managing Director and

EXECUTIVE CoMm]

Wi IF, AnpEry, Safety Division
C. B. AurL, Past President,

J L Banasn, Consulting Engincer.
Ernest W, Brcx, United States Rubber C
C.w, BERGQuUIST, Past President,

C. B. BouLrer, Public Utilities Sectjon,

W, H. Canerox, National Safety
Ronkrr W, CaxrpeLL, Past Presid
Robert 1. CATLIN, Actna Life Insurance Cec
Frank I1. Conaxn, Marine Section.

Wirr, Coci iR, Stevens otel,

I . P Currinry, Bethlchem Steel Company
Enwain Daxa, Boston Elevated Railway.
Lewrs A, DrBrots, Past President. ’
Mancus A, Daovw, I'ast DPresident,

IHowarp 13, TFonpa, Burroughs Wellcome &
P11 GLATFELTER, York County Safety Cou
I Troas W, GosLing, Supcrintcndcnt of
Hakry GuILRERT, The Pullman Company.

. T, Hreraurn, Chicago, North Shore &
Warrrr G, King, Past President, |
Franxrin M. Krene, Evanston Safety Cow
Frank J. LANANAN, Fort Pitt Malleable I;
Tuowmas L. Lienrroor, Mining Scctjon,
Jonx R, LoxNG, The Delaware & Hudson. R:

3

» Milwau

Council,
ent.



4 Dwenty-first Ceongress— National Safety Council

}. \V. Loryur, Cleveland Safety Council.

W, WL Mack, Delaware Safety Council.
Artiror ‘T Monry, Past DPresident.

Lew R. P'aLarr, Past Presideat.

C. . DPertiroxE, Past President.

J. J. Przax, Paper & Pulp Scction.

1+ Cot. TlExry A. Rexixcer, Dast President.
;. F. Saxton, General Electric Company.
CnarLes 13, Scorr, Past President.

Lrxrst 1. Sramaxos, New Haven Safety Council.
C. \V. Sarry, Standard Oit Company (Indiana).
H. S. Ssirn, ASSE—Engineering Section.

R. 'T. Sorrxsten, Accident Prevention Equipment Manufacturers’ Section.

Jonx . Tavror, Rivmingham Sufety Council,

Awrner M. Vonr, Consulting Marvine Ingineer,

C. . Tormax, Past President.

Growce 11, Wanrern, Union Pacific Raitroad Company.

Dr. Cassrus H. Watson, American Todephone & Telegraph Company.
W. L. Winrg, Jr, Cement Section,

A. W. Wimtxey, National Bureau of Casualty & Surcty Underwriters.
Dr. C.-F. A. Winstow, Yale Medical School.

Artnur Il Youxe, Past President.

DIRECTORS (1932-1933)

Avwersrue L. Amsort, St. Louis Safety Council.
Al S. Acwurraax, Jr, Lehigh Valley Safety Council.
Wat. F. Awnery, Safety Division, Milwankee Association of Commerce.
1. 1. Baxasi, Consulting Fugineer,
Jonx Baxks, Madison County Safety Council.
Toux W. Bartox, Safety Department, Nashville Chamber of Cemmerce.
Prxest W. Deck, United States Rubber Company.
W. A. Dexxerr, Worcester Safety Council.
I.. G. lexTtLEY, Richmend Safety Council.
C. W. Dircouist, \Western Electric Company.
Davis S. Beyer, Liberty Mutial Insurance Company.
I. T. BLaxk, Jones & lLaughlin Steel Corporation,
C. 7. Povier. Public Utilities Section.
V. R. Dovn, Jr, American Petroleum Institute.
Tiomas \W. Brewer, Hazelton Safety Council.
R. A. BryaxTt, Safety Division, Syracuse Chamber of Commerce.
Rarru C. Busn, Electric Railway Scction.
Gro. A. Carpwerr, Knoxville Safety Council.
\\". 11. (" saerox, National Safcty Council.
Ropent 1, Catuix, Aetna Life Insurance Company,
Fraxx H. Cocaw, Marine Section.
Wil Coorer, Stevens Iotel
= J. 2. CurnLiNEgy, Bethilechem Stect Company.
Enwarp 1Daxa, Boston Elevated Railway.
F. A. Davinson, Consulting Fngineer.
Crrrrorn Davis, Street & Highway Traffic Section.
L. \W. Dawtey, Refrigeration Scction.
Crevers DL Dawsay, Grand Rapids Safety Council.
| T A. DePrors, Consulting Lrineer
" Jav E. Drcker, Mason City Safety Council.

Officers

J-stes B Douer 5, The Philzdelphia
Dk, Louts I. DusLiN, Metropolitan L
Dk, Carees H. Lases, Textile Secti
Frumaae W, JZastox, Blackstone Vall
Hawvey Evvern, Armour & Company
Doxarp A, FixgreiNer. Toledo Snfc;
Ravreir T. Frsner, Easthay Safety Co
Fnoatas Frrzoeravn, Western Dennsy
Howary B, Foxua, Burroughs Welleo
lf. I1. GuyrreLTer, York Cdunty Safet
l-.u,\'l‘:ﬁ'r . Goomacn, Consulting Engi
Dk, Thnosas W, Gestixa, Child i
Orno M. Guraves, Quarry Scction.
ITamy Guarnerr, The Pullman Comp:
lk',\l.-\ll TEare, The Achison, Topeka &
DT vaaxaron, UL S Bureau of M
F. ML Thexsreaax, Safety Durean, D
(. T teeaven, Chicaga, North Shey
(-, l.. H.I(‘.H'l‘()\\'l:lt. I'etrotenm Srcti(;n.
Cras, EThine, New Yorlk Central i
Harry D, Inxren, Department of Lahen
Joux Puce Jacksox, New York Edis
Daxa L. Joxns, Manufactorers Assoc
Roraxn Joxes, Woodworking and T
l!:_\ V. KepNer, Pennsylvania Salt M|
l-_n:.\xxl.l.\' M. Kremi, Evanston Safety
Fraxk J. Laxanay, Fort Ditt Malleal
Fnodaz E. Lieuttroor, Mining Sectior
1. \1 Litrie, New York Department o
L DS -I,u.\'r.. The Delaware & Hudsen
H_. W, Lorsok, Cleveland Safety Cowm
\\.‘\-\’. Mack, Delaware Safety Counci
l_l. l_. Marnix, Fisk Rubber Company.
FOWL Marsoxn, Minnesota Safety Coun
Paxrox Mrexnerssonxs, Detroit,
”.":NE“' J.. Mixrur, Food Section.
\}. S, Mosrverineg, Fort Wavine Safety
Uknax 1. MotLe, Dayton Safety Coun
R. B. Moreey, Industrial Accident Prey
\I'H.l.l-‘.k MeCuxrock, Harvard Univers
Wt G, McCuiax, Elizabeth Safety (
F. H. McKex~ey, linois Steel Comp
\ D. MeWnonter, Safety Division, A\l
CoL, DEx P. NicKLIx, Chaummoga' Sa
;l_m?N A. Oarter, Carnegie Stecl Comp
Brorer (‘ AL Orr. The Detroit Fdison
Fnos, 0 Owes, Emplovees” Publication
Tew R. Panaky, Fquitable Life Assur:
,]_nu:\‘ C. Parker, Brooklyn Safety ‘(.fom
(‘. E. Perrinone, American Mutual I.jak
Brarxann Pratr, Louisville Safety Cm:
1. 1. Przax, Paper & Pulp Section.
I}. R, Porren, Baltimore Safety Council
! 11AS. E. REvrerN, Providence Safety C
Lr o, Hesry 4 Rexis-ep, Lehigh 1



6 Tweenty-first Congress—XNational Scfcty Council

C. L. Ricg, Chicago Safety Council.
De. A. D. Risteen, The Travelers Insurance Company.
Jonx Roacn, Chemical Section.
Cuas. J. Ron, Newark Salety Council. .
Tonras Rom, Rochester Safety Council.
Joux Russeir, Jr. Construction Scction.
G. E. Sanrorp, General Electric Company.
Hexry G, Scuarrxer, Erie Safety Commcil.
Otro ScueNK, Wheeling Safety Council.
Rorert 1. Sciaurrr, Metals Scction.
Cnarces B, Scort. Dureau of Safety.
Gex, Jonx H. Suerstrye, Massachusetts Safety Council.
- - Dr. L. A. Suoupy, Bethlehem Steel Cotmpany.
Erxest L. Sivosps, New Haven Satety Council.
George P. Sixcer, Reading-Berks County Saiety Council.
Ouiver T, Skecrer, Salety Division, St. Paul Association.
Cuaries F, Sanry, Rubber Section,
C. W. Saurn, Standard Oil Company (Indiana).
E. J. Syurti, Power Press Section,
H. S. Sattti, ASSE—Engineering Section.
R. T. SciexsteN, Accident Prevention Equipment Mauuiacturers’ Section.
E. C. Srrixg. Lansdaie, Montgomery Co., Pa.
Georce R. Svernexs, The Satety Bureau, Bufaio Chamber of Commerce.
Ernesipert Stewart, Washington, D, C.
CarL Storck, Automotive & Machine Shop Section.
L.rcrus S, Srorrs, United Railways & Eieetric Co.
—=Avrrarp H, Swarvye, General Motors Corporatton.
Jostxy H. Taveor, Birmingham Saiety Councii.
Hexry D. Terer, Meat Packing. Tanning & Leather Industries Section.
Noaoraax F. Trvus, Hudson County Safety Councii.
ArTHUR M. Toog, Consulting Marine Engiaeer.
AW, D. Terarvites, San Antonio Saiety Couwncil.
Witttam F. Vercn, Rahway Safety Council,
Vincent Wakerngep, Kansas City Saiety Council.
Growat H, Wareer, Union Pacific Raiiroad Company.
Dr. Cassivs H. Warson, American Telephone & Telezraph Company,
Harry M. Weener, Iilinois Bell Telephane Company.
Carrort V. \WELLS, Delivery, Taxicab & Bus Seciicn.
Ausert C. Wiurg, Jr., Springfield Saiety Council.
W. L. Wimnte, Jr., Coment Scction.
S. E. Wirina, Liberty Mutual lnsurance Company,
A, H. Winrney, National Burcau of Casuaity & Surety Underwriters.
W, H. \Wivans, Union Carbide & Carbon Corporation.
C. T. Wixecar, Detroit Industrial Safety Council.
Dr. C.-E. A. Wixstow, Yale Medical School.
J. M. Wortz, Youngstown Sheet & Tube Company.

SHRE

.i
. {
.
. ]
Sty 508 S bl RF vy i ali N a2 N b :
T L L R Ry :
] Vﬁ“*}“’:“g’?l A :3\%3:&;;_' 2
A R o
DA e Sl
e o i
o V) ?{JFtﬂ%‘lﬁ'ﬁwﬁa,.ﬁg.%gi LI %
GRS ek
g IR >




30 Taeenty-first Congress—Nuational Safety Council

a proper staff, and not by some enthusiastic person who has not been trained for
the work., Why not use more registered nurses in the smaller plants? The registered
nurse is much better qualified to interpret a physician’s plan of medical service than
any lay attendant.

Much depends upon the physical condition of the employees. I am of the opinion
that the physician, by reason of his professional attainments, is best qualified to handle
' some of the problem cases among employecs. Mental symptoms, brought about by

worry over home affairs, quite often produce accidents. In many cases the fear and

worry of sickness in the family can be greatly allayed by a talk with the doctor or

the nurse. Many of these cases have come under my personal observation,
] It should also be absolutely the part of the physician to say when a man shall
; return to his regular employment after injury, and this decision should not be in-
fluenced in the slightest by its possible affect on any "“no-lost time accident” contest
or record. These contests are proper and have brought about outstanding results in
the reduction of lost-time irequency figures. However, there have becen cases of
injured cmployeces being urged unduly to return to some form of work mercly to
prevent the marking up of a lost-time accident. Nothing should be allowed to inter-

i fere with the cmiployce’s welfare. The physician has every motive to return the

; employee to his regular work as promptly as possible, but his higher duty is to

i conserve both the physical and economic welfare of the employce as well as the
employer.

The safety director has need of the medical service, and the two should earnestly
i co-operate and seek to hring about a mutual feeling among the employees. Both
: departments are striving by all possible means to prevent ccononiic waste chargeable
‘ to the disabilities and hazards of industry.

TUESDAY AFTERNOON SESSION
October 4, 1932

The delegates first attended an informal luncheon, and then gathered for the after-
noon meeting in a Joint Session with the Metals Section. This session was devoted
to a symposium on the dust problem in industry. Chairman Greenburg immediately

introduced the first speaker. o~
Ou:—- - T; = ’_‘

The Effects of Inhaled Mineral Dusts S
By LEROY U. GARDNER

Director, Saranac Laboratory for the Studf of Tuberculosis, Saranac Lake, N. Y.

As long as men have worked in stone it has been appreciated that an unusually
large proportion of them sufier from disease of the lungs. It was natural to assume
that such discase would be caused by the dust generated, and this belici was strength-
S ened by the discovery of black, grey or red pigments in-the lungs, somctimes accom-
S panied by the formation of scar tissue.

The term, pneumonokoniosis was introduced to describe the lung pigmented in this
manner. With further observation pathologists attempted to classify various forms
of pneumonokoniosis on a basis of the type of dust inhaled and such names as an-
.- thracosis, siderosis, chacicosis and even byssinosis and tobaccosis made their appear-
P ance. It was recognized that some forms of the disease were attended by scvere
i symptoms and result in death but there was no correlation between the clinical and

R tE &2 SN i TR

that of all kinds of industrial dusts silica generally produced a definite type of discase
with a characteristic pathological lesion and complex of symptoms.
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Today the clinical entity known as silicosis is one jorm of pneumonokoniosis which
is quite clearly defined.  Morcover, within the last three or four years asbestos Just
has also been shown to produce another specific type of reaction attended by symp-
toms differing in some respects from silicosis.

The other forms of pneumonokoniosis still lack complete definition. The wide-
spread use of radiography has brought togcther a mass of descriptive data from indi- i
viduals exposed to many kinds of occupational dusts but these findings have not yet
been correlated with pathological anatomy, chiemical studies of the tissucs and de-
tailed analyses of industrial atmospheres. There is a tendency to assume that many
of these pulmonary changes are duce to the action of silica perhaps modified by the
chemical components of the dust. \We shall only be in a position to speak with assur-
ance about them when the pure types of dust and their various combinations have ‘
been studied in human beings or in experimental animals.

For the sake of clarity no mention has been made of the inicctions which so fre-
quently complicate some forms of pncumenckoniosis. In the prebacteriological cra of
medicine the use of such terms as “grinders’ consumption” and “miners’ phthisis™
reflects the popular association of pneumonokoniosis with tuberculosis. The names
were justificd both by clinical and pathological observation for it has been subse-
quently shown that, in silicosis at lcast, a super-imposed tuberculosis may cause death
in perhaps 75 per cent of the cases. Some observers cven go so far as to state that
silicosis itself does not develop unless the lungs are previously damaged by a latent
tuberculous infection. This is probably an exagceration. for typical silicosis can be
produced in the experimental animal by the inhalation of silica without infection.

The role of asbestos dust as an excitant of tuberculous infection is not as clear [
cut as that of pure sihea. YWhile there are numerous reports of death in ashestosis
due to a terminal tuberculosis. nevertheless surveys of living workers have failed to
demonstrate any excess of such’ infection.  Simple anthracosis is said to prevent the
progression of tuberculous infection.  Statistics from coal mining districts do show a
tuberculosis rate much lower than that “normal™” for the age group. As vet corrcho- L
rated experimental proof of protective action of coal against tuberculous infection
1s lacking.

Not only the tubercle hacillus but other bacteria scem to develop with special
facility in the tissues previously damaced by silica.  For example. the pneuonia rate
among silicotic native laborers of South Airica is many times that in non-silicotic
natives living under similar conditions. In coal miners, likewise, pneumonia is a
commaon and often iatal complication,

What has been said of the effects of ivhaled inorganic dusts woeuld indicate that
the reaction of the tissucs 1s not merely a response to mechanical irritation by par-
ticulate matter. Today it is gencrally accepted that the injury is chemical in nature
and that only certain oi the commnn types of industrinl dusts poessess propertics
capabie of exciting reaction. In the cases of silica and the silicate af magnesium or
ashestos the slightly alkaline body tfluids probably efiect a slow soiution of the iust
particles liberating silica in colloida! form. This substance irritates the connective
tissue cells which respond by multipiving. The result is-an overarowth of the sup-
porting framework clemcents at the expense of the more delicate cells specialized for
specific functions.

For these two types of dust the character and form of the pathological changes
has been carcfully worked out. In silicosis the cssential tissue change consists of
nodules of connective tissue which develop first in the lympoid tissues situated in the
drainage apparatus ‘of the lungs. These nodules interfere with the physiological
removal of foreign bodies and subsequently inhaled particles accumulate in the '
framework of the lung itself. Such reaction gradually decreases the normal elasticity
of the organ and encroaches upon its functional elements. As a result the cardinal
symptom of the discase, dyspnoca or shortness of breath develops. Because of the
excessive amounts of scar tissue formed in the lungs the right side of the heart
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cucounters increasing difficulty in forcimg blood into the organs. Tn an attempt to
compensate the overworked hcart muscle becomes thicker and heavier and unless :
infection intervenes the time eventually arrives when the heart fails and death occurs !
from this cause, 1

The reasons for the prevalence of infection in the silicotic lung are not altogether 1
clear. It is obvious that when the drainage system is so obstructed by nodules of !
scar tissue that more dust particles can only be removed with difficulty, the same must !
be true of bacteria which may be inhaled. As a conserquence they remain in the '
lung and set up progressive infections.  But this is not the whole story. The silicotic . !
tissue apparently offers a peculiarly favorable soil for the continued multiplication
of tubercle bacilli and perhaps other bacteria. Experiment has shown that evén at- :
tenvated organisms of this type will produce rapidly fatal tuberculesis in a silicotic !
guinea pig. Furthermore. inhaled silica dust will cause a pre-existing latent tuber- . ¢
culous focus, harboring a {ew attenuated hacilli, to hecome progressive and spread. L £
The cause of this eficct upon tuberculous infection has not yet heen ascertained but t
probably it is in some way associated with the death of tissue caused by the toxic
silica. Associated with this factor is an increased activity of the phagocytes which a
are stimulated by the irritating silica so that these cells tend to migrate rapidly and u
carry tubercle bacilli into previously uninvolved portions of the lung. . N
Ashestos dust. perhaps because of its fibrous structure, is not transported very far n
within the Jung. It tends to lodze along the walls of the finer tubes and littie of it ix sl
removed by the Iymphatic drainage system. Tissue reaction, probably initiated by the
solution of the hbers, occurs in their iimmediate vicinity. As in the case of silica this
reaction consiste of an overgrowth of the connective tissues which is later transiormed | t
into leather-like scars. .
Aluminum oxide will serve admirably as an example of a non-siliccous dust whose :
particles are as hard aud sharp as those of crystailine silica. When a measured ;
quantity of stch particies. 1 to 3 micra in diameter, are injected into the car vein of a !
rabbit the maiority of them come to rest in its liver and spleen. There they remain, ;
apparently harmless, collected in large phagocytic ceils and producing no reaction of ]
the connective tissues ior at lcast two vears. Injection of the same guantity of the ! ca |
same sized quartz particles excites the formation of so much scar tissue that the i ch
iunctional clements are almost completely destroved and the organs are reduced to ! th
nodular masses of leather-like consistence. ;
Carborundun, the carbide of silicon, when inhaled by guinea pigs for periods as i du
long as four years, likewise fails to excite significant overgrowth of the connective i he:
tissucs. It produces only a low grade inflammatory change with no nodules. s
Instances such as those cited constitute the hasis for believing that. the cctlular 1 ex
response to dust particies is not due to their hardness and sharpness but to chemical . st
substances liberated by the action of the tissucs upon them. The case for solubility wii
has not been proven dircctiy. for the detection of soluble silica in the tissues offers . mu
technical difficulties which today are unsurmountable. Nevertheless this substance is L tru
known to be a cell poison and in weak concentrations it will provoke an overgrowth ma
of the connective tissues. . litt
Mention should be made of the cffect of inhaled coal dust. Most city dwellers fquz
hreathe in sufficient quantities of this material during an average life-time to pigment . rea
considerable arcas of their lungs. Decposits of grey or black dust will he found along e <
the course of the lymphatic drainage system but this pigmentation is assnciated with for
little or no new growth of conncctive tissue. The coal miner’s lung is much blacker par
but in most instances it afso develops no deforming scars. \When such reaction dues ) It :
occur analysis usually reveals appreciable amounts of stlica in the lungs. The presence _ by
of excessive quantities of carbon dust apparently influences the localization of maod- size
erate amounts of silica so that the latter is not deposited in nndules as in pure silicosis : R
but in streaks along lymph vessels as pure coal would localize. T app

Coal miners' Rbrosis. due to relatively small amounts of silica, is therefore dii-
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ferent from that of the pure yuariz worker, When the amount of inhaled silica is
excessive, the effect of the coal is negligible and the reaction approximates that in
pure silicosis, There is said to be more reaction to hard coal than to the bituminous
variety but there is evidence to suggest that this is due to the greater amount of
siliceous rock which must be worked in mining anthracite coal.

Finally, consider the silicosis of granite cutters. This develops somewhat more
slowly than that of the pure quartz miner and it has been maintained that this is due
to the relatively small amount of uncombined silica in granite (25 to 40 per cent).
Rut it is believed that other components of the glomerate granite may neutralize or
at least inhibit the cffects of the silica so that ouly aiter prolonged exposures to
high concentrations does significant reaction occur.  While typical silicotic nodules
develop in guinea pigs inhaling pure quartz for a yecar. not even the carliest sug-
restion of nodules have appeared in the lungs of animals inhaling comparable concen-
trations of granite (40 per cent silica) for four vears.

This brief discussion of some of the problems involved in pneumonokoniosis draws
attention to the limitations of our present knowledge. It indicates that the reaction
to an inhaled dust is determined by the chemical and probably physical composition
of that dust. It ecmphasizes the need to further study of different types of dust both
in the pure state and m measured combinations. The ultimate aim of such a study
should be the ncutralization of the toxic action of such dangerous substances as silica.

. Lo ol _)‘.:UL

The Dust Content of the Atmosphere in Various Dusty

Industries

By J. J. BLOOMFIELD
Sanitary Engineer, United States Public Health Service, Washington, D. C.

The speaker said in part: The propertics of a given dust which determine its
capacity to produce pulmonary’ pathology are, the nature of the dust, that is, its
chemical and mincralogical composition, its particle size, and Anally the quantity of
the dust dispersed in the atmosphere.

One of the outstanding results of the last 20 vears ol research in the feld of
dust inhalation is the demnnstration of the fact that, in general, the degree of
health hazards associated with the inhalation of any dust. all other factors re-
maining constant, is dependent upon the mineralogical compnsition of the dust. For
example. it is now well cstablisiied that the inhalation of certain types of dust,
such as granite dust, will in time produce fbrosis of the lungs, at times associated
with tubereufosis.  In ether cases exposure to dust may result in the production of
much less fibrosis without notable tendency toward subsequent tuberculosis; this is
truc of cement dust.  And finally, there are certain types of dust, as typified by
marhle dust, which in the quantitics and lengths of exposure so far observed produce
fittle tung fibrosis.  In general, it has been found that these dusts which are high in
quartz content are the ones which produce a disabling fibrosis of the lungs most
readily.

So far as the size of the dust particle is concerned, it is apparent that in order
for any given dust to produce injury to the lungs, it mhst gain access to the
parenchyma of the lung, the site where the harmiul effects of the dust take place.
It is known that not all of the particles of inhaled dust guin access or are retained
by the human lung. In this connection it is of importance to have regard to the
size of the dust particles present in the industrial atmosphere.

With reference to the quantity of dust present in the air of a workroom it is
apparent that when the dust concentration is high the exposed person will inhale a
greater quantity in a given period of time than he will when the dust concentration
of the atmosphere is relatively low, and since the rate of production of the fibrosis
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is rartially dependent upon the rate in which the dust is inhaled, this latter item
plays an important role in predicting the relative danger of dificrent environments.
Hence the need for the evaluation of the quantity of dust in the industrial atmos-
phere is obvious, '

Research on the problem of industrial dust inhalation has indicated that so far as
their fibrosis producing qualities are concerned, dusts may be divided into three
groups: (1} those composed completely of combined silica, that is sificates, such
as purc asbestos; (2) those containing free silica in the crystalline form known as
quartz, (granite contains approximately 35 per cent of quartz) : and (3) dust con-
taining {ree silica in a non-crystalline form such as diatomaceous earth. In general,
it has been found that the harmfulness of a quartz containing dust is in direct
projortion to its quartz content. For this reason, in attemipting to evaluate the
harmiulness of a dust, it is of the utmost importance to ascertain its cxact min-
eraingical conmipnsition.

It has been our experience thaf to determine accurately the exact mineralogical
composition of a dust one should resort to a combined chemical and petrographic
znalysis, DBy no other method have we found it possible to determine the amount
oi quartz present in a given sample. In certain instances. such as when one is
dealing with a mixture of quartz and pure potash feldspar, it is possible to deter-
mine the amount of quartz present in such dust merely by a chemical analysis.
However. most dusts which come into question are mixtures of quartz and silicates.
Take granite for example. The averare granite is made up chicfly of three min-
erals in about the following proportions: feldspar 60 per cent, quartz 30 per cent,
and mica 13 per cent. Chemical analysis shows that this average granite contains
79 per cent of siticn. Of this 70 per cent. 30 per cent is present as quartz (free
<ilica) and the other 40 per cent is precent as comhined silica, in chemical com-
hization with the other minerals that make up granite; it is passible to determine

these proportions only with the aid of the petrocraphic microscope.

We find in practice that samples of dust scttled out of the asmnsphere at the
breathing level of the worker serve admirably ifor both chemical and mincralogical
determinations.  Vahle 1 presents the quartz content of dusts obtained in various
industries which we have studied.

TABLE 1
Percentage of Quartz Present in Various Industrial Dusts
Kind of Dust ’ Pereentage of Quartz
B Rock drilling dust (bituminous coal mine).......c.ovnt. 54.0
Granite cutting dust.. ... et rretrereat s RPN 332
Rock drilling dust (anthracite coal mine)...... I 310
Brass foundry dust.......... Cheeeiieaaaes tereaenases 19.0
Dust from raw mills in cement plant............tn . 6.3
Slate mill dust (Vermont red slate).ooeeinviinnienans 3.0
Silverware polishing dust.......... eeererrieesainases 1.7
Anthtacite coal dust..ooovoniiiiial. Cesessesiaes 15
Dituminous coal dust.......... 1.2
Coment dust covevvinneinnnrnnenaness 1.0
Slate mill dust (Vermont green state)..c.oovvveennines trace
Tale mill dust.............. Ceeeeenireraanes e . none
Marble cutting dust, ... ...t et reneaaens iee 1none

It is evident from this table that rock drilling occupations in the coal mining
industry and certain occupations in the granite cutting industry and in brass foun-
dries would be in the hazardous class as judged by the proportions of quartz in
the atmospheric dust:
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It has been demonstrated that particles of dust of a size mreater than 10 to 12
microns in longest dimension are very scldoni found in the lungs, This absence of
farger ‘particles is partly due to the fact that the numbers of such particles
greater than ten microns in size present in industrial air is, as compared with the
lower sizes, comparatively small; furthermore, these larger particles do not pene-
trate to the terminal portions of the respiratory tract. Hence we need only concern
ourselves with those dust particles that are less than ten microns in longest di-
mension.

In order to ascertain whether or not an industrial dust is -capable of gaining:
. access to the lungs, it is necessary to know something of the size of the particles

in the dust under consideration. In practice the samples for particle size studies
may be obtained by the use of the Owens jet dust counter. The advantage of this
instrument over other devices is that the Owens apparatus projects the atmos-
pheric dust in unaltered condition directly on a microscope cover-slip. This cover-

milis, found a close correspondence. These findings have also been corroborated
by Navrorordato.

In connection with the lower limit of particle size of dust of pathological sig-
nificance the following pertinent question arises: Aside from the evidence - direct
or indircct of the non-retention of minute particles of dust by the Jungs, what

~“and petrographic ) slip may then be proper!y mounted and examined b}: any one of seyeral metl.l_ods.
- nine the ;mount . I'n another mgthod a microphotograph of the flust is made at a high magnifica-
» as when one is 1 tion: the pam.clg.s revealed on an enlarged print or screen may he mcasm‘xrcd ‘b_\-
~nssible to deter- i means of a millimeter scale. No matter which method one uses for particle-size
wassibie Lo . : measurements the results may be treated in the customary manner. The—=particles
;ncmlca:j af;fﬂ-v S1S. ' may be grouped in classes according to size, from which a percentage distribution
v.’l‘?zo?nthr:em:i?-' curve 1s Fasily obtaincd_. ) ) ) )
artz 30 per cent. b As pomlcg] out c:'trlxcr. a kn.owlcd_tz.e of the_quantlt_v of dust dl_spersed in the_ !
ite contains | atmqsphcrc is very important, since with any given flust the rate of production of .
) ’;mmu'trtz (free ! the injury will be dependent upon the total quantity inhaled. i
X !::hgn:ﬁc:ﬂ com-~ , Fro_m ‘thc 'prnctica_l hygienic viewpoint, the .pnrticle count is at present the best K
dple to determine X quantitative lndcx of ghe dc,tzr.ce of ntmosph'crlc pollgtxon. The (Iccxslqn as ‘to ic ¥
size range ef the particies which should be inchuded in the dust count is a question 2
-mosphere at the requiring careful consxdcrf\nou: Obviously th_c.sxze'ox .the smah%‘st \'mbl? particle ,.!‘
ud miﬁeraloqical . wiil d?pcm.l on the n.uagm.ﬁcahon and type of illumination used in the microscope, .
“.ained in \'a;ious : the reiractive propertics of the dust and to some e_xtcnt on thc.vnsual acuu.y of the it
! observer. We must bear in mind that our chief interest in this problem is in the 'jg
. . industrial hygicnic aspect.  Primarily we are interested in differentiating between g
the dust content in the ordinary normal atmospheres, not yet known to be harmiul, gk
. and certain industrial dusts which are known to be associated with lung damage. [
Liusts i This difTerence is sharply marked so far as the dust particles between approximately ?g_f
. : onc-half and ten microns in diameter are concerned; but the difference between N
~centage of Quartz i such normal and abnormal air is masked and lost when we include in our deter- w!
54.0 i mination the particles of ultra-microscopic size which are present in vast numbers ;
35.2 . in all air. .
310 i Sa far as the upper limit of particle size is concerned it has heen demonstrated
190 R by the South Alrican studies that particles greater than ten microns in longest
6.5 { dimension are, as a rule, of neeligible importance. The data concerning the lower
3.0 ) size limit of potentially hazardous dust is not so conclusive. Moir of South Africa,
1.7 . who examined wmicroscopically 120 dust particles obtained from two specimens oi
1.5 silicotic lung, found that only 13 per cent of the particles were less than 0.3 microns
12 and about 36 per cent of the particles were less than one micron in diameter. The HE
1.0 . majority of the particles, 60 per cent, were between one and three microns in size. 33
trace : The mcdi:tn size of the dust was found to be 1.2 microns in diameter. Drinker, H N
none i in comparing the size frequency of the particles measured by Moir with the par- P .l
none ] ticles measured by him of the dust found in the sputum of men employed in ore g
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TABLE 2
Averdge Dust Counts in Certain Dusty Trades

Average
per cent of
quartz in

Dust exposure
m millions

Industry and Occupation of particies

per cubic ioot dust
Tale Mining and Milling: . None
Jack-hammer drillers ..., oL, 2,160 None
Packers i e i e et 50 None
Muckers oo e e e 45 None
Crushermen and cylindermen.........ooooiain... 14 None
Slate Finishing Mills: 3
Floormen .. . ottt ciiiar e rrenensns 1.598 3
Loaders ... i e, 1.276 3
Disc crusher operators........ RN 312 3
Quartz Grinding Plant: Q9
Mill operators ....iiiiiiii i e 173 99
Laborers ..ottt 83 99
Packers ...t i e ii e it 53 90
Granite Quarrving and Finishing: 33
Tevner drillers o oot e 144 35
Jack-hammer drillers . o.ooniiiii i 112 33
Hand pneumatic tool finishers........ooooae..l. 59 35,
Machine pneumatic tool finishers.. . ........ ... 36 KN
Plug drillers oo it i vt 37 a5
Attendant labor (ndoors) ...veviinenivirenen., 17 33
Anthracite Coal Mining: 1.5
Miners and helpers oo i e e 232 1.5
Attendant labor ..o o 31 1.5
Dituninnus Coal Mining: 1.2
Coal cutters and Joaders......cooviiiininnen.n, 112 1.2
Attendant labor ... i e 4 1.2
Marble Cutters oo it it 33 None
Cotton Cloth Manufacturing : None
LTS ] None
Weavers and spinners. . ..o oiireiiieennrann. 3 Nune
Silverware Manufacturing 1.7
sty reS o ie i i nrr i aiean 5 1.7
Non-(lusty 1rades . ..ot aaaaaan 2 1.7

evidence is there that appreciable percentages of ordinary industrial dusts ever
frapment into those minute sizes less than Q.5 microns in diameter?  The hest
answer to, this nquestion would be data of actual measurement of snch dust, Un-
fortunately we have but scant published data on the particle size {requency of dusts
in the air of industrial establishments. In 1929 Fehnel made some particle size
measurcments in conncction with the dust study of hard rock drilling in New
York City. He reported the findings on three samples. which showed the dust
which was Jess than 1 micren in size to vary from 1 to 15 per cent.  Most of the
dust in these hard rock drilling operations was hetween 2 and 5 microns in size.
Badham, in studying the dust hazard among sandstone workers in Sydney, Aus-
tralia, measured some 16,000 particles of dust in the air of work places and found
that 67 per cent of these particles were about 1 micron in size. In a particle size




