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Aerisl View of Plant Showing Generaul Layout and Typse of Construction.
Storage Tanks in Rear.
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INTRODUCTION

The advent of an Occupational Disease law
in the State of Michigan has provided impetus to many manufecturers to
sstablish with reasonabls certainty the extent of exposures to occupe~
tional diseases existing in their plants. Michigan's Occupational
Disesse lav was signed by Oovernor Murphy on June Bth and prospectively
will go into effect nesr October lst. 4 discussion of the merits of
this law constitutes one section of this report.

The Acme White Lesd Company, located at
8250 St. Audin, Eantrmk.'un. in the put.}pmﬂ.dod ARy services re~
lated to the conservation of the health of its exployees, and pow falls
Lnt'p the category of those Michigan lﬁnufn:;tm'ing Fatablishmsnts that
desire to odtain more extensive informetion with reference to possidble
injurious exposures oonnaetd"nh work eo:_xutiou-_ _ This lnng.eltablﬁ.-bod ]
manufacturing concern, engaged in the production of warious lines of .
painta, lacquers, yurnhhu and ofher coating materials, eployed the
Industrial Hsalth Conservancy Laboratories to carry c;nt 8 cozprehsnsive
investigation of all of its work conditions with the li.l in view of
detesting unwanted exposures and if such were found to deviss ways and
Reans for the elimination or comtrol of such undesirable conditions.

In the conduct of this work, the following

'objoetivn bave governed the suploying coupany and the investigating

£roup. »

1) What are the health exposures, potential
or actual, associated with the manufacture of paints, varnishes, lacquers )
and other costings?

i) Do ny or all of thu‘o exposures exist in the
Plants of this Company?

3) 4ATe these exposures potential or acual?

4) Are there amctual disease -t.tp.l prevalent

imong workers trsosable to work in these plants es the source?
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5) What measures should be taken by this
Gozpezy fully to safeguard the hsalth of its cuplo:;oos?

68) Are conditions in the plants of this
Company aVersge, superior or inferior on comparison with other plants
4n this.industry carrying out realatively similar operations? '

.7) W¥nat . program of endeavor should de

providsd for the procurement end waintenance of high stendards as to
ipdustrial hygieze, in the event that a need for suck a program exists? i
8) What is the legal responsidility of this i

; Company in the event that obdjectionable conditions exist or in case
actusl occupational diseases may be detected?
In crder to gain necessary izformation rela~

tive to the aforemsntioned odbjectives of the study, the {nvestigating -
group bave been given full uccess to the entire premises, records, pro-
' cedures and practices of this manufacturing company. In particular,
. eppropriste techniocal studies have been carried out, including dust

' counts, air analyses, determimtions of gases and vapors, the measure-

mant of illuminstion, noise, together with general appraisel of every
portion of the activities of this Company's plants.

Through necessity, the scope of this inves=~
tigation is limited to industriel bygiene and distinctly dces not embrace
such other related topics as mechanical n.toﬁ, fire hazards, explosion
bazards, disability compensation, relief association nctivltiu, sick=-
ness from causes unrelated to work, ete. 4lthough casual comnent may de
made in the report to these matters, no attempt has been made to furaish

comprehensive discussions of these other prodlems.

fream eacamstm e &

Ipasmuch as a satisfactory arrangement with respect
to the medical care of injured workmen, the physicel examination of
! epplicants, etc. elready exists, only limited wul;nt is made in thu.
Teport relative to the Medical Departments The limited information bearing

upon routine medical department activities is furnished with the thought that
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such aiscussion should be brought to the attention of phyx;iciau at the
Benry Ford Hospital for their consideration and advices. The entire
attitude governing the present investigators grows o.ut of the desire not
to interfere with the existing satisfactory arrangemant with the Ford
Hospitale

{his. industrial hygienic investigation
in the plants of the Acme White Lead Company represents approximately
¢hirty days' work for four qualified persons, headed by Dr. Carey
P. ¥oCord, an experienced investigator. This investigation has led
to the present extensive report, which furnishes iz unprejuidiced fashion
a complete appraisal of the potential and actual exposures provided
in the Company's plants. In nearly all instances, ways and means are
suggested for the elimimation or control of undesirable conditions.

The prime purpose of this report is to scquaint the mmnagement with
1t; present condition and to provide adequate guiding material for a
continuous program of plant protection.

The title page of this report records the
names of the Company's represeitatives who day dy day particiﬁntad in
the [roblems of this investigation. In sddition, it is desirable that
recognition be given to a much largsr aumber of officisls, superine
tandoﬁt-, foremen, chemists, persomel epervisors and others who cone
tridbuted to the investigation and the preparationh of this report. The
workers of the Industrial Health Conservancy Laboratories take ocoasion
to thank all persons connected with the dcme White Lesd Company for
their ococperation inm the acquirement of valuadle date leading to this

report,
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No two paint manufacturing establishments present identical
‘health :exposures. Of the nine plants dinvestigated by these workers,
over a period of years, -each one stands out as en entity, celling for
different methods of appreisal and different remedial procedures.
The investigation conducted in the plant of the Acme 'ﬂ:txite Lead and
Color Vorks bas disclosed a series of potential and practicsl exposures
calling for varying degrees of irprovement. 4 record of the investi~
ga’cion made and the recomzendations prorréred constitute the contents
of this report.

By way. of summary of the elaborate discussions shortly to
follow, a number of items may be shown, epitomizing the high points
of the investigation. These now follow:

1) Xo gross exposures exist in the plant irmediately
threatening the healthk of lerge numbers of workers.

2) 4 large number of moderstely important situations hsve
attracted attention and have led to suggestions for improvement.

3) The type of occupational disease most likely to eppear
in this plant is industrial dermatoses--skin inflammstion of varied
sorts. .

4) The most significent exposure detected through suitable
ingquiry is related to liguid materials used as sélvanta, thinners
and vehicles chiefly as found in the Lacquer and Varnish Depertments.

5) Lead éonq:ounda, although widely distridbuted=-=intentiocaally
and unintentionally--~constitute less of a hazard to occupationel dissese
than is true for most paimt mmnufacturing establishments.

&) The total list of raw and intermediste materials menipulsted
in this plazit exbreces larze numbers of substances of potentially harm-

ful nature.
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No two paint manufacturing establishments present identical
‘health :exposures. Of the nine plants investipated by these workers,
over a period of years, each one stauds out as an entity, cslling for
different methods of appraisal and different remsdial procedures.
The investigation conducted in the plant of the Acme Tnite Lead and
Color lVlorks has disclosed a series of potentiel end practical exposures
calling for varying degrees of icprovement. 4 record of the investi{=-
gation made and the recommendetions proffered constitute the contents
of this report.
) By 'ay. of sumery of the elaborat'e di scussions shortly to
foliaw, 2 number of items may be shown, epitomizing the high points
of the investigation. These now follow:

1) No grosa exposures exist in the plant irmediately
threatening the health of large nunbers of workers.

2) A large number of moderstely importent situations have

“attracted afi:éntiéﬁ ﬁhd 'nave led to auggeatibns for improvement.

3) The type of occupational diseaae most likely to sppear
in this plent is industrial dermatoses--skin inflammmtion of varied
sorts. .
4) The most significant exposure detected through suitable
inquiry is relateﬁ to liquid materiels used iaa solvents, thinnmers
and vehicles chiefly as found in the Lacquer and Varnish Departments.

5) Lead compounds, although widely distributed~--intentioaally
and unintenticaally=-constitute less of a hazard to occupationel diseese
than is true for most paint nanuract.uring e-atabliahmsnta.

§) The total list of raw and intermediste materials menipulzted

in this plaﬂt embreces lurze numbers of substences of potentially harm=

ful nature.
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7) At this very time a few cases of characteristic or
porderlines occupationsl disesses are believed tr -<'st among workers
casually observad. This number includes s mild incipient case of
iead poisoning, one borderline case of benzol poisoning, two or
‘¢h-es low-grade skin affections 2nd two instances of involvement of
the eyes with pterygil, which condition is not characteristically
occupational in origin, but well may be so regarded.

8) Primarily this investigation has been directed to
pbysical conditions rather then %o the physical status of workerse
Only such examinations of warkers have been carried out as were
necessary in appraising the extent of exposures in work environ~
ments.

9) The old age of may tuildings introduces e detrimentel
;rtect in the prosurement of the best possible type of work conditions.

. 10) At the present time, the. plant managemant is lacking in
adegquate facilities for supervising work conditions in relation to A
heaitb problems.

The chisf recormendation ma.de by these invesitigetors involve -
ing mechanicel installation, is with respect to the following desparte
ments or work places:

1) fThe varnist department, including the menufacture of
carbon- nitrocellulose paste, presents proved health exposures warrant-
ing the introduction of several items of protective equipﬁnt. Among
others, these include remediel devices associated with &) the manue
fﬁeture ot p.aint and varriish remover, b) the menufacture of glycerol
anhydride type of resins, cl the filtering of resins, d) the mnutact\ire
of cold cut varnishea, e) the blowing-of fish oil.

2) Drum nﬁd other conteiner cleaning with alkalies is now
carried out under conditions that ere not praiseworthy end call for
the institution of improved conditions.

3) Present practices comected with the disposal of waste
and refuse introduces potentiel legal hazards as well as exposure

for workers of this company. 4 better type of procedure for meeting

0007-SWP-000030
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this situztion is suggested.
4) The Lescguer Depertment hes been fourd to contain grossly
hizh concentrations of mixed vepors of substances, scme of which are

xnosn to ve iistinctly toxic. ing to the statement thst extensive

.alterstions are .an eerly prospect, Do detalled items of protective

eguipment are specified, but the definite recommencation is mede that
in connection with the resrrangerents to be made, facilities be intro-
duced for the elimination of toxic concentrations of veporse.

S) 4t no known point is the concentration of lead in the
atmosphere such as to justify the installation of dust collecting
equipment. Eiucet;on of workers and changes in cormon practices will
meintein the lead concentrstion withir tolerable limitase ‘

6) Illumination in this plant, while not grosaly inadeguste,
is far below desirsble standerds in many portions of the plant. 1In
sddition, many fixtures are worn out and in e few pleces where safety
lizhting equipment should be universal, unprotected lsmps are intere
spersed with safety lamps.

Apart from these me jor considerations, this report discusses
scores of comparatively trivial items calling for remedy. In the
sggregate, the significance o_r these minor items approach in importence
the‘ ma jor metters discuased. ‘

Conditions found in this plant reflect obvious interest on
the pax't'or the renagement in the well deing of its workers. 4t no
time has any evidence deen encountered that the mnagement is disposed
to avoid responsibility for undesirable work conditions or to be
nigeardly in the furnishing of necessery moneys to rectify wrongs.
There is no evidence of willful neglect or a desire to place personal
responsibility on workers for their misfortines connscted with injury
or 111 beslth. Conditions found at the time of our first entry into
this plant were such es to meke improbable any large number of cases

Of occupational disesases per year. If the major number of recomrande~
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tions made in connection with thils report ere put into operationm,
4t is telievable that apart fron occacsional skin affection, no oc=
cupatiohsl diseases Will arise except on rere occasions.

Tinally, 1t 1s the intent of this report ¢o meintain
that if the major recommendation herein made are applied, this plant
will then be ready to face with equanimity any requirements that
may be mmde by state or local legal agencies, trade unions, worker
committees and i{nsurance carriers with respect to occupationsl

disease exposures.
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GFNERAL PLANT DESCRIPIION

Historical ’

The Acme 7hite Leed and Color Vorks was orgenized in December,
1834, .nh' a capital stock of 310,000, The asctive men 4n the ovriginal
organization were liessrs. Thomsa .Neal end ¥. L. Davies. Tarlier, lr.
Neal had been engaged in the insurance business and prior to these in=
surance activities had served as an engineer. MNMr. Davies bad been con-
nected in the capacity of salesman with Farrand, Williams and Clark,
which is now kcEesson, Farrand, Villiams. This business was founded
with the idea of menufacturing p{ain»tva.‘m} grkgting it in cans. The '
£irst product was "Neal's Carriage Paint", the szles of which repidly
increesed. The volume of business grew from $30,000 during the first
ye& of operation to millions within & few years. Tﬁis repid expansioﬁ
called for increased financiel resources, which were furnished by
liesars A.E.F. White and ﬁ.x. Wbite. ybese gentlemen v;ra connected
with the D. M. Ferry Seed Ceu;:pany in the respective capacities of
Vice President apd Aulditor. These gentlemen served as directors of
the Company du.rix;g the early years of history, as did aleo lr. Neal
and . Davies, in respective capacities of General lanager and
President, until‘ the transfer of the Corpeny to the Sherwin Williams
Cowpeny in 1921, During a portion of this period, three mambers of
tte group, nemely lessrs. Neal, white and iWhite served as directors
of the old First National Bank. During this period the General
otors Corporation suffered financisl distress agd from this bagk
and other Detroit banks obtasined $15,000,000.00. . Tbopaa Neal,
because of his banking conpections was made President and General
Lanager of the Generﬁl lotors COrporit.‘.on, 'vbich position he con=
tumzd..to occupy over a period of yeears. Lir. Neal, while not active

in business, is still interested in the effairs of this company

2t the advanced age of 78 years.

0007-SWP-000030708




In the building up of the integrity of the dcme hite Lead
end Color Compeny, :T» Neal displayed great interest in the Company's
eyt ycas and s-ovided at one time that all employees might obtain
stock in the Company at low cost, to bé peid for through time pay-~
ments. Those :uployeea who took advantage of this opportunity were
well Tepaid when years ufter ‘this organization was .absorbed ty The
sherwin 7illiams Corpanys ‘

The original location for this company was on Crand Xiver

Avenue end Fourth Street. Soon the company outgrew these small

quarters and moved to the present location dwring or neer the year

1896, The affzirs of the company prospered and rapid expansion took

place. A pumber of concerrs in relsted enterprises were purchased.
Among others were the Peninsular Peint and Varnish Compeny, acquired
in 1904, The identity of this company is still retained as a sales

depertment of the acme “hite Lead and Color Jorks. In 1911, the

P

Lircoln Pafit and Color Compeany was purchased, which company still
functions as a sales division of the present orgenization. ZEarlier,
in 1808, there was purchesed tﬁo properties and business of the Howley K

Lead Corpany of St. Louis, which acquisition led to the building of the

et e 50 s o vt 4

large structure north of the present office bdbuilding, for the menuface

ture of white lead, by & then new process. This activity wes con~

tinued for several years until favorable ocrrangements were mmde with ¢
the Xztional Leed Compeny for the supply of this raw material. At

tke seme time (about 1913) the manufacture of lead oxide was likewise

discontinued. Alsc, asbout 1908, there was purchased the John Sriggs
Company, which engaged in the manufacture of whiting, as well as paint.
A 1ittle later this company acduired the K.R. Tibbetts Corpany of

Los ingeles, California and Sen Diegos Although the Tibdetts name

bas disappeared, these plants are still operated as divi:!ans of ‘Jhe
Sherwin 7illiams Company.

The absorption of these compenies and others led to the cre~

etion of an’ outatanding menufscturing establishment in the field

~©f paint, varnish and lacquer msnufacturing. In 1920, it was deemsd




-

7

desirable to dispose of the Acme White Lead and Color ‘orks to the
Sherwin Williams Company of Cleveland, Ohio. At that time it appeered
to lisssrs. Davies, Meal and /hite pecessary to meintain large quanti-
ties o2 raw meterials, cellinc for heevy investments. By thuis time
these pioneers were approaching old age, which fact served as en in-
fluense leading to the disposition of the Company's possessions to

The Sherwin Willisms Compeny. Since 1920, this Clevalend Corzoration
has completoely owned and controlled the activities of this Company.
Since 1920, marked chanzes have taken place in the paint industry,

but this company, serving as an allied unit of he Sherwin Willisms

Company, has more then kept ebreast with the industry's progress and

'at the present time its affairs ere superior t0 those at any time in

its history.

- The operation of this compeny from its first organization has
been characterized by concern for the well being of workers. long
before such matters became comon practice in this City, lir. Neal
provided rest rooms, fostered the development of an employee relief
association, encouraged parties, picnics snd outdoor recreation. The
result of this interest in workers is reflected in the faet that up
to the present time 113 testimonial wetches have been awarded employees
in the servicze of the company for 25 years or more. it the present
time, 48 of the company's work force have served for 25 to 50 years,
although only one person falls into the f£ifty year period.

Since the acguisition of this company by The Sherwin 7illiems
Company, ia March, 1920, the Detroit White Lead .orks hes besn absorbed
and now functions solely eaa a sales division.

At the present time, the loced officers of the Acme Yhite
Load and Color iWorks, an allied company of The Sherwin Williams Company,
are: Mr. C. A+ Cempbell, Vice President and General Manager, Mr. Re. H.

Stephens, Treasurer and Controller, Mr. 7. L. Knapp, Secretary, and

ire Co Te Ellis, Factory ilanager.
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At various times, the name of the Company has been different,
such as the :otor City Paint Company, Interstete Paint and Vernish
Cozpany. Since lizreh 2, 1920, the name Acme ‘hite Leed and Color
“Jorks bas been used without interruptiocn for the designation of this
allied company of The Sherwin Jilliems Companye.

Thus ‘the Acme Thite Lead and Color..orks bdriefly sketches
4ts 53 years of honorable history.

Pbﬁical Froperties:

The maia plent of the icme Thite Lead and Color .iorks §s
locsted in the City of Detroit (Hamtramek). The plant covers some
14 acres and is.boundod on the ‘Test by St. Audbin Avenue, on the South

and tast by the lidchigen Centrel and Grand Trunk Railroad tracks, and

on the North by Denton Avenue.

The plant is made up of some forty odd buildings, which vary
in construction from wooden frame to fire-proof ateesl end concrete,
Practically all manufecturing takes plece in the more modern buildings,
the older frame buildings bdeing used almost entirely for rew material
storage and warehousing.

The lacquer plant, paint plant and enamel plant all face St.
aubin Avenue. The main office and ona brick warehouse for finished
stock also faceSt. Aubin Avenus. The bg;qnce pt the plant, nemely the
varnish works and warehouses are back of these buildings.

Acme Thite Lead and Colar Yorks engages in the manufacture
of a general line of protective coatings, for both interior end exterior
use, as well as materials for industrial uses. These may bg divided
into four distinct lines, paints, varnishes, hequers.and enamels.

The paint plent is boused principally in building #2, which
is & two-story brick building. In this building are manufactured all -
paints of the oll type both for trade sales and md_ustrial use. lLixiag
is done on the second floor end grinding on the first rloorg

The varnish works is housed in several dbuildings, due to the
need for considerable tank space for storage. The varaish works not

only supplies the trade but eslso supplies the other manufacturing units

with varnishes for use in the manufecture of peints and enemels.
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There are storsge tanks aveilable for the storage of finished
vernish in excess of one million =allons. These tenks are all
connected oy pipe lines to the paint end enamel plants for their
usss All tenss for finished vernish ere housed in hested buill-
ings. Directly tehiad the varnish works ere the outdoor tanks
for storing raw materiels for both fectory and varnish renufecs
turing use. These tenks are elso connocted by pipe lines to the
factory end have a total capscity in excess of onme million gellons.

The lacquer plant is housed in building 4, which i{s & two~
story brick building. Practically all grinding for the lscquer
plsnt is done in the enemel duilding, and in a small duillding ad~
jacent to the vernish works. Only the thinning and shadin: \1s done
in the lacquer plant. ‘The first floor is devoted eatirely to the
£illing of lacquers while the tairning and sheding are done on the
sscond floors. The second floor is also devoted to small dbatch proe-
duction on lacquers.

The enamel plant is toused in building #46, which is &
four story building of brick concrete and steel construction. llixing
i dcae on the fourin floor, grinding on the third floor, thinning on
the second floor end f£illing on the first floor. Part of the first
floor is also devoted to emall batch production. This building deing
the newest dbuilding used in the menufacturing end of the business is
also the best laid out. [he gravity syatem is employed, starting on
the fourth »tloor with raw mteriels and ending on the first floor as
finished enamels

The raw meteriel wersehouses, buildings 15, 19, 20 end 26 ere
all located at the north end of the plant, 2djscent to Denton Avenus.
These are all one story wood and corrugsted iron buildings and are
used entirely for the storsze of raw materiels.

The main office is centrally locsted, facing &te Audin Avenue.
This i1s 2 two-story brick buildinz and is used molely for the clerical
end executive offices.

The maintenance shop is housed in building #2i, which is a

one story brics building. General mechenicel work is done by this

0007.g WP~000030 712
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depart=ent, end mzintenante of nachinerl throughout the fectory.

The drum cleazning department is housed in bQilding iZ2e
venersl cleaning 9¢ drums enl buckets used taroughout the factory
is ¢one in this depurtment.

The printing department occupies the third floor of bduilding
#21. Genecral printing of edvertising reteriel end stationery is done
here. 4lso tae assemiling of color caris end sdvertising displsys tazes
place in tnis depe~tument.. he b:lance of this buildins is used for
the storing o2 finished cstocks

Buildings 13, 12, 16 &nd 18 are ell used for finishel stock
storage.
Products:

At the present time, this compsny produces for rale, uader

‘veried trade nimes, extcnsive linss of bouse and industrial peints,

essentially ell types of matural end synthetic varnishes and en
extensive variety of lacquers. In addition, sales are m:de of
certein produsts elsewhers renufectured by the Sherwin illisms
Co:zpény, such, for exemple, es insecticides. The trade names of
this company's products are readily eveileble througzh published
advertising bulletins.

Mumber of Zmployees:

Factory
Eourly Zrployees Seleried Trployees
379 74 54 o]
ofrice

Salaried ¥mmloyees

Yale Femals

19 21 (factory office)
Sz 147 {main o Zice)

71 188 TOTAL 746

4+2% 0of this employed group ere colored; with the exception of four
or five engaged in jenitor work arounl the o ffices, they all work in
the factory
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Tais census of =mployees does not include certain saleszen,
siles reopegers, tranch orgenizitions' personnel or the rersonprel of

ratedil stores.

~ylcyecs' service Provisions:

Tais company fosters, but doss not operate the Acme Thite

. Leed and Tolor Torks Tployees Relief issociation, vThich wus orzanized

in 1800. Any employee of the corpeny is eligible for rmembership in

this esocistion, meubershid> beine divided into two clasces. In class
1, the eimiscion fee is .75 end the ronthly duess ere .52. In the

second class, the simission fee is +50 cents and the monthly cembership
charge 18 +26 ceAnts. .Bene:tits from the first class of membership sre
312.00 & week on sccount o2 sickness amd 375.00 as a death awerd. For
class 2, the weekly sick oenefits are -‘,;".6.00_' and 350,00 is payeble a.s a
deatt avwerd. 4 maximusm of eight weeks' tenefit is tre limit for eny

one sickness. The fun.s of the zs=ocistion primarily are derived from
membership fees, althouzh the compuny itself contridutes to the associa=
tion at irregulsr intervels es the need arises., Turther details as to
tae Zmployees' Relief Association mey be found by those interested in the
printed constitution and by-laws readily available.

In addition tc the locel relief association, li’e insurance
ard certein other benefits ars troffered the employees of the Acme
“hite Lead and Color .'orks by the parent corporation, The Sherwin
7illiazs Company.

Through lesml requirement, liability insurance is provided
in full compliance with the laws of the State of Michigan. At the pre-
sent time, this is limited to coverage for sccidental 1njuries. but in
8 short time this coverags will extend to occupational diseases in
complience with & new law in this state, not yet in effect.

The Cafeteria:

Owing to the peculiar geogravhic location of this company,

which is somewhat inaccessible to restaurants and other sources of
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food, & lunchreom OT cafetzrie bas been opereted sontinuously since
1376, the time of first ozcupency on the present location. 4Althoush
enis service to ezployees tus never puid for itself, it is regarucd
as highly desireble as 3 convenience to ell employees who mey care

to make use of this facility and in arder to enctourage the adecuste

consurption of woolesome fcod.

ledicel Services:

mhroush arrengement witn Henry Ford Hospital, care is
provided for injured employees end to & limited extent the sick er=
ployees of this company. Pre-emloyment physicel examminations elso
are made on all epplicants at the bospital. 1In addition, a graduete
purse is on duty during el)l work hours, functioning in the small firest
aid station centrally located in the plant.

lebor Orgenization:

The workers of this compaeny eré not organized into eny group
with netionel affiliations. Without eny connection with the mmnsge=
ment, the workers maintein their own local labor organizetion for
deliberation of problems of interest to employee groups. The manage=~
ment regards this group witk favor end duly considers end scts upon
such matters as may be drousht to the menagement's attention by represen~
tutives of this group.

Corpany's sttitude to orker Protection:

A statement made by Lre a. Co Campdell, Vice President of
The W Acme 'ihite Lead end
Color Torks, relative to the promotion of the well being of 21l em=
ployeeé follows: .
Tuly 26, 1§37

"The itme White Lead end Color Forks, end I believe the Institution's

attitude toward employees is rather briefly summed up as follows:

We believe in the right of an employee to & wage which not only provides
mere sustenance, but provides es well for soms of the pleasures and

good things of life, which will vary to quite some extent with his
willingness and ability to produces

Ve believe in steedy, continuous work and deprecate the necessity for
extended lay-offs. :
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We believe it to e tne erployer's duty to so er-ange vroduction thst
peaks and v:lleys will be ninimized as greatly ss the n:ture of the busi-

pess will permit.

e believe and ecknowledge our responsidbility towards .the workman ine
jured either thru accident, or beczuse of his occupation, and feel it

our duty to stand by even and considerebly beyond the requirements of the
lams of the Federal Government or the State of Lichigan.

We belleve in the worker's right to continue on his Job.so long =8 he is
loyal, efficlent, industrious, capable end physically able.

Ve believe it to be our duty to privde a certein sustenance for our
supersnnuated employees.

%o believe in the rizht of the employee which will permit him to appesl
to higher authority thenm his imediate superior, thus eliminating to a
large degree the possidbility of enmity or favoritism entering the picture.

We believe in providing the best working conditiona possible commensurate
with our business. i

TWe believe in a 40 hour week, and only auch overtims as is necéssary for
the so far ineviteble peaks of the business.

We believe in the inalienable righta of the worker to choose his employ-
ment; to work for whom he Dleases at such wages as he is willing to accept
free from coercion on the part of the employer or any other orgenization
or gro:p either inside or outside the plant.

Ve believe in short in the rights of labor as well as the rights of
capital, and lestly we believe that cepital and lador each recognize
that neither can do without the other, and, therefore, each must be
not only tolerant recognizing the risk of cepital and the sweat of

lsbor, but must be co-operative in the true semse. .

We not only believe in the sbove course of procedure, but are prace
ticing this procedure to the best of our ability in dealing with our
fellow Torkers in this Institution.

¢ (Signed) C. Ae Campbell
Vice Preosidext and Gemeral Lanager.

ope- s
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Commandable Type of Exbaust Sy
Paint M.

Acme White Lead and Color forks
Hemtramek (Detroit) Michigan
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Ao LECAL ASPXCTS OF OCCUPATIONAL DISEASES

At the rear of this section or. the report niy be found
a o0pY of the receatly mct;d Oeegpntional Disease law of Xichigan. This
- law, which Das not gone .into effect, probably mill becoms effective near
October 1st of this year. Not for two or three years will the full pure
port of several portions of the law bdecome estadblished thiough precedent
and ocourt action. It is tharefore unwise that any attecpt be made to
interpret the significance of certain portions of this imr.

On the other bhand, solely with respect toc medical fea~-
tures of the law, it is pozsible to maks, with reesonadle assurance,
a fair smount of interpretation. Such a medical interpretation now
follows:

‘ 0z June 8th, Governor Murphy signed "An set to emend

the title of act number ten of the public acts of the firut extra session
of ninetesn hunired twelve, sntitled ‘An act to promote the welfare of
the people of this state, relating to the liadility of employsrs for ine
Juries or d’uth sustained by their employees, providing compensation for
the accidental injury to or death of exployees and methods for the payment
of the same, onnbu-hing an !ndr;\ltrm accident dboard, defining its
powers, providing for a review of its awards, making an appropriation to
carry out ths provisions of this act, and restricting the right to compensa=-
tion or damages in such cases to such as are provided by this act,' as amsnded,
being sections eight thousand four hundred seven to eight thousand four
bundred eighty~five, inclusive, of ﬁu oozpiled laws of nineteen bundred
tventye-nine, and to add thereto a new part to stand as part seves, and to
consist of sections one to thirteen inclusive,”™ providing lﬂ.ch!.gan'n Oc=-
oupationsl Disease det, which bears the final designation of "Senate Bnrolled
Aot No. 28". This new lav prodadly will ﬁoem effective nincty daye after
the adjournment of the Michigan Legislature, or about Octodber lst. In view
of the faot that Michigan is without loginhtiﬁn of this particular character,

it may be advantagecus to present from a medical Doint of view some of the
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features of this new law. It must be recognized that not for two or three
yours will emough decisions bave besn made by the Cozmissioners of the
pepartment of Laber and Induséry. associated with court decisions, to provide
d adequate understanding of the npflleat!.on of this law. Further, it must
be r.mg.iﬂ that any medical interpretaticns here made ars at best tentae
tive and altbough the desire {s to svoid exprsssion of opinion as to legal

matters, inevitsbly medical and legal situations are intertwined.

Genersl Provisions:
Generl .

This Michigan Occupational Diseasa law is of the schedule
variety, providing coverage for some thirty-one items, some few of which are
planket in their ramifications. This act represents an amendment to the now
sxisting Industrial Acoident law of 1912. While the present amendment appears to
e weak in administrative features, this situstion is largely righted through
the fact that the .ontiro procedurs, with some rot. exceptions, goveraing the
spplication of the Accident Cozpensation law will apply to this amendment with
reference to occupational diseases. Appsrently no separate election is provided
for either the exployer or the employee, apart from the ol:oc:tivo features of the
tesic law of 1912. This new law provides coverage and other bdenefits only in the
case of disability or death from the disease and not.lolely becsuse a dimsase
exists. The sames benefits provided for disadility growing out of industrial acci-

"deuts are extended to occupationmal diseases, except in the case of silicosis

end other dusty lung diseases, where it 1is specified that i3 no event shall

sach compensation exceed an aggregate total of three thousany dollars. 4

mt'- of apportionment of responsidility for the payment of compensation and
other benefits is provided, if the ezployer at the time of the onset of disadility
shall have reason to believe that previous exposures led to the oceupational
Qisease 1'1.\ question. Coverage becomes spplicable provided there is eny exposure
%_tho causes of any slleged occupational disease at any timo after the effec~
tive date of this law. Lowever, with the knowledge that expocures antedating

the effective dets of this law probadly were the principal causes of the

affection, provisions are made that if disability arises in the case of silicosis

OF other dusty lung disease during the first calendar month in which this act
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pecomes effective, tbe total responsidility for compenssation shall not

excosl 3500.00, and in the second month $550.00 and so on. Uhis pew law
contexplates the use of & medical comission, consisting of three qualified,
izpartisl physiciens, whenever melical matters are in dispute in regard to
any occupational disease claim. 4 medical Teport, when signed by at least
two of the three memders of the medical .vommission is by law final and son-
clusive as to fbo condition of the claimant with respect to the alleged dis~
oase or diseases. Adequate provisions are meds for the times of notice and
claimse This act does not apply to cases of occupationsl diseases criginat-
ing prior to the effective date of this act, nor dces it apply to agricultur=

al, nursery or orchard pursuits under any circumstances.

A Genersl xstimete from a Medical Point of View of the Strength and

eskness of this law,

It is granted at the outset that no legislation of this
character is likely to de perfect or anywhere near free from mﬁ when it
mekes {ts first appearance as ean act. 4t onoce the opinion is expressed
that in this new law good features outweigh the objectionable ones and that
this law is without espeeial lsanings either toward labor or employers.
Justification no less exists for the conmtention that this lew is weak
in some respects, both because of objeotionable omissions and inclusions.
This law does no1:. bear the earmaris of intelligent guidance by qualified
physicians and others familiar with the occupational disease situation in
Michigan. In many respects, this law is the type that might well bave
sppeared twenty years ago in the State of Michigan end very definitely does
not mest the nseds of the izmediate period. EHowever, all 12 all, this law
is éoniond-blo as a start and its deficiencies may de remsdied through sup~
Plamsntel loyhttn. sction, 12, as, and when objectionadble contents work
undue hardship either on industrial torkorl._or.e:nglo_yor groups. In short,
this law should have the .onrt both of ht;dr and of capital.

The Schedule:

s

From no known records available in the State of Michigan s
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1t possible to forecast the experience likely to arise in the application of
this lav. The schedule of 31 items embraces some occupational disesses likely
to arise with comparative frequency in this Statee Other items are not like~
1y to lead to Treported cases once in ten years. Jloreover, occupaticnal disesses
pot listed .as .items o3 the .schedule sre likely to arise with a greater fre-
quency-than the majority of those ‘items appearing on the schedule. 4 bdetter
dasis of comparison may be found in the occupational disease experte_nco ot

s sister state, Ohio, which ia operating under a schedule similar in many
respects to the Michigan schedule. Ths Ohio Occupational Diseass law has

been in effect about siXteen years, which time is sufficient to have built uwp

an extensive experience, useful in enticipating Michigan's prospective experience.
The individual items are now listed, as they appear in the law, and in each

case are followved by soms medical cooment.

Disabilities arising from Caused by

l. Aathrax Handling of wool, hair,
bristles, bides or skins.

Anthrax is & bacterial disease, commnly called
*wool=sorters' disease”. The bacteria responsie
ble or their spores may lie dormant for s very
long while in bair, wool, animal bristles, akin
or hides. 'The hair or skin of goats is the most
comnon soures of infestion. Sheep hair is perhaps
second. Cases have appeared among dairy worksrs,
brush mkers, particularly smving brush mekers
and worksrs in wool. Instences of anthrax ss an
industrial disease are quite rare, dut on occasion
widespread outdbresks 40 arise, involving a large
percentage of exposed workers, This fact justi-
fies the appearance of this item on the schedule,
but in the nine year period boginning in 1928,

no single case was accepted for compenmstion in
the State of Ohlo. Techmically speaking, anthrax
as 1t arises in industry should be regarded as

an sccident and not as an occupational disease.
This, bowever, is & matter of definition and this
item does appear on many occupational disesse
schedules throughout the world. In the adsence
of a severe opldemic, such as took place turee
years ago in an Bastern wolen mill town, it &s
predicted that this item will produce few cases
for considerstion by Michigan's Commissioners of
the Department of Labar and Industry.

2., Lead Poisoning or Any procese involving
its Sequelas the use of or direct con= -
tact with lead or its
preparations Or compounds.

This occupational disesse is one of the most
ixportant appearing on the schedule. There ars
perhaps not less than sixty distinct industries
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S, Zine Poisoning or
its Sequelas.

4. Msroury Poisoning
or its Sequelae.

’

in the State of Michigan making use of metallis
lead or some one or more of the compounds of
leed. ‘he chief source of danger to lead poi-
soning is assccisted with dresthing of leed dust
or lesd fume. Ingested lead, such as in the form
of paste or psint, lssa frequently gives rise

t0 leed poisoning. lLead is not adsorded through
ths skin in toxic quantities, exespt in its ore
ganic compounds, such as tetraethyl lead, such

as is used in gasaline. With rare exception,

..lesd d0es not produce local action, such as 8

dermatitis. In Ohio, in the nine ysar period
ending in 1938, 1269 cases have been compensated
a8 properly traceabls to industry as the source of
ths lead poisoning.

Any process involving the
use of or direct ocontact
with zinc or its prepars~
tions or compounds or
alloys. )

2inc poisoning is & corparatively innoecuous
disease, usually limited tc metal fume Lfever
from zinc and oommonly found 1a braas foundries,
ealvanizing plants, ets. "Zinc chills™, “brass
chilla™,"breziears ohills" are common names for

-gine poisoning or zine metal fume fever. This

4is an acute dissase, without any known chroniec
form. 4 more ssrious form of zine poisoning may
arise when zinc oxide in fume form, such as arises
around galvanizing work and dirass or zine foundry
work comes in contect with such other vapors as
sulphuric or sulpburous acid, leading to the
formation in the sir of zine sulphate. Such s
chemical 4in the air may give rise to ulcers

of the stomach or other serious inflammatory
processes. The comounds of xnine may give rise

to entirely different types of manifestations.

Zine chloride, for example, may lead to serious
skin affeotions. Zinc sulphate may produce gastro-
intestinal disturbances. Evern zinc stearate powder,
such as $s widely used as & bady powder, may oc~
cesionally lead to minor skin dissase. Impurities
in zine, sush as lead or arsenis, are ordiparily
responsidle for the chronic diseasas ocozmonly st~
tributed to zins. This item on the schedule is
destined to lead to & fair number of elaims, many
of which will prove to be unwarranted., Workers
with molten zine are frequently over=alooholie,
since the action of the zine ia such as to produce
an ineatiable thirst in some imstances. Hesort

to excessive alcobol sometimes results in more

ovil consequences than those produeed dy zino itself,
The Okio experience, in nine years, re¢veales an

© average of seven cases of zino poisoning per year.

dny procese imvolving the
use of or direot contact
with mercury or its prep-
arations or compounds.
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Phosphorus Poisoning
or its Sequelae.

drsenic Poisoning
or its Sequelae.

Maroury poisoning ss an occupaticnal disease

is Quite oommon in the fur cutting and bat make
ing {ndustry. An evea moTe serious type of
disease is found among workers in those states
4n which mersury is mined, such as Tezas and
California. Ilocel meraury poisoning is quite
common in the cartridge industry. Occasional
cases arise in oonnection with insecticide menu-
facture, In the State of Michigan, some in=
stanses of poisoning bave come t0 light in.the
{nstromant industry, among sttendants in hos~
pitals, and possibly &mdng technical workers in
ladoratories and in chemical industries. The
use of mercury in mmall quantities is 0 wide~
spread that an occcasional case inevitably will
sppesr in conpection with the application of this
act. Hovever, in Ohio, no ¢ases appeared in the
nine~year period msntioned under Ite= l.

Any process involving
tho use of or direct
contact with phosphorus
or its preparations or
oopounds.

Actual cases of phosphorus poisoning are now
quite infrequsnt. Phosphorus poisoning is a
tradition throughout the world because of dire~
ful experiences related to the mmnufacture of

‘0ld fashioned matches. Of three kinds of phos~

phorus, only the white or yellow is outstanding=
1y barmful. Fith the disappearance of yellow
phosphorus {n the manufacture of matches, phos~
phorus poisoning was largely limited to the
manufacture of fireworks and warfare material.
Both of these sources of cases are at the present
time relatively unimportant, particularly in the
State of Michigan. While cases of true phosphor-
us poisoning ars rare, injury from phosphorus com=-
pounds are somevhat more frequent. ‘lhese include
phosphursted hydrogen, Which at times is an ime-
purity in acetylens, phosphorus as found in phos~
pbo-dronze, phosphorus as an impurity in ferro=-
silicon stesl, phosphorus compounds in fertilizers.
ALl told, the array of compounds is so large and
80 diversified that a few cases may arise in
Michigan.  However, only one case bas appeared
in the State of Ohio during the past nine years.
Azy process involving
the use of or direct
oontesot with arssanic or
{ts compounds or prepara-
; tions.
Arsenic poisoning conceivably may arise in almost
any industry. .Largely, this ie due to the fact
that arsenic is sn impurity iz many industrislly
used sudstances, such as pigments, paints, acids,
sprays, mstals, eto. This matter of arsenic as
an impurity is important since oply very small
quantities of arsenic aro pecessary to produce
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injury. Within the experience of this writer,
arsenic poisoning bas been caused by the pig-
ments on wall paper, the pigments that enter into
the coloring of window shades, pigments formerly
used {n impregnating leather, from the handling
of sulphuric acid containing arsenic as an im~
purity, in the smelting of lead, in which arasenic
was present only as s mipor contaminating ingrede
ient. In the State of Ohio during the past nine
years, 15 cases of arsenic poisoning have bean

. mesepted Tor compensation. In Michigan, a
similar experience is predictable together with
ths reasonadle expectancy that an occasional severe
outdreak will arise with the simultanecus involve~
ment of fairly large groups of workers.

7. Poisoning by Any process involving
Wood Alcohol. the use of wood eslochol
or any preparation con-

taining wood aleohol.

This substance, alsc known as methyl alecohol and
methanol, may be derived paturally from woed or
may be made synthetically. Yrom the language
of this item iz the law, it will require court
decision to determine whethsr the synthetically
made methanol is subject to coverage. Properly
-speaking, synthetic methyl slcohol {s not wood
aloohol. Regardless of the sourse of this materiel,
its action is the same. It is & source of severe
damage and best known as the cause of permenent
total blindness. Otber injuries arise, including
nephritis, hepatitis and skin disease. 4s little
as one spoonful of wood aloohol has préduced death.
It may enter the body through the skin, through
inbalation of its vapors or through ingestion as
a 1iquid. Regardless of the portal of entry, the
nature of the injury produced is in gemeral the
same. The use of wood aleoohol in industry has
been sudbject to rather wide fluctuation, largely
depending upon pudlic opinion hostile to its use.
Ons of the famous early outbreeks of occupational
disease in this ocountry ocourred among the *"Bane
bury batters®, where wood alcobol was used as a
solvent for shellac used in stiffening bats.

® During the prohibition ers, wood aloohol led to
hundreds of deaths because of the misuse of indus~
triel wood aloohol or materisls denatured with wood
aloohol. At the present time, wood alcohol is used
in some peint coatinga, paint removers as a de-
naturent and ethyl alcobol ar an anti~freeze and
as & solvent. Interstate shipments of wood aleobol
are subjest to appropriate ladeling of major units.
Industrial wood aloohol poisoning led to only three
ewards in the State of Ohio during the past nine
years. Wood aloohol poisoning will oceasionally
arise in the application of this act, but the )
greater number of poisonings throughout the country
may be traced to ispropsr non-industriel uses of
this dangerous substance.

4, .

8. Poisoning by den= Any process involving the
2ol or nitro-, hydro~, use of or direst contact
hydroxy~, and amidoe with benzol or mitro-, hydro-,
derivatives of benzene hydroxy~, or amido-derive~
(dinitro-benzol, anilin tives of benzene or its
and others), or its Preparations or compounds.

Sequelas.
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Poisoning by carbom
bisulfide or its se~
Quelae, or any sulfide.

The language of this item i& such as to provide
coverage for very aumerous derivativea of coal
tar benzol. 80 dissimilar sre some of the chemie
cals covered that the diseases produced have
1ittle or nothing in common. For exmmple, the
elinical states produced rezpectively by denzol
and dinitrodbenzol are entirely different entities.
The chief manifsstation of benzol poisoning is

ths destruction of the cellnlar elements of :the

blood through injury to the blood forming organs,

" while the chief manifestation of dinitrodenzol

poiscning is asphyriation, resulting from the
formation of methemoglobin.

As extensive as the array 4f chamicals extended
ooverage under this item is, it is chemically true
dut not necessarily legally or judicially true,
that coversge has not been extended to the much
more widely used sister chemicals to benzol, tame-
1y tolus) and xylol. These substances are homo~
logues of bensol rather than compounds, btut if re-
garded as compounds they are methyl compounds
rathsr than any of the varieties specified in the
language of this item. Benzol is no longer widely

. used in dry cleaning plants or as a solvent for

paints, lacquers, varnishes, etc. There are some-
forty industries in Michigan that might maks use

of denzol, dbut disasters during the past twenty
years have built up widespread objestion to its
use. Deaths have occurred from the use of bengol
in the rudbber industry, in the leather Mutry

and i3 dry clesning. Under this item, many cases
will be reported under the allegation that the
chemical responsible is derived or derivadle from
benzene as the basic substance. This item will
constitute ons of the most difffcult for the Com-
mission to apply with any full assurance as to facts
involved. This will bVesoms apparent when mention
is made of bundreds of pharmaceuticals derived from
benzens, hundreds of dyes ani scores of chemicels,
enjoying teshnical application throughout industry.
In the State of Ohioc, 63 cases led to awards during
the past aine years.

Aay process involving the
use of or direct contact
with cardbon bdisulfide or its
preparations or compounds,
or any sulfids.

This disease is said to arise in the following
industries: 4Azmonium selts makers, u'ﬁrieid.
silk mikers, asphalt tasters, carbdon bisulfide
makers, celluloid makers, cementers (rubdber
shoes), cement mizers (rubber), dry cleaners,
dryers (rudbdber), enamelers, glue workers, insec~
ticide makers, match factory workers, ¢il extrsce
tors, paint makers, paraffin workers, putty makers,
reclaimers (rubder), smoksless powder makers,
sulfur extractors, tallow refiners, vulcanizers.

0f greater importance in this item than the
mention of carbon bisulfide is the nppluentu.
language ( "or any sulfide™. This extension paves
the way for coverage for a considerable number of
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10. Poisoning by Ritrous
Fumes or its Sequelae.

11. Poisoning by Nickel
Carbonyl or its Se-
quelas.

other chemicals, including for example hydrogen
sulfide, a very deadly agms. Hydrogen sulfide

in any messurable quantity, such as reflected dy
one part in & million, is dangerous. It is pro~
phesied that an extensive number of cases will

be reported under this itexm and that more will
arise from hydrogen sulfide than from carbon bisule
£ides -In.Ohio, cardon bisulfide bas led to

.thirty osses during the past nine ysars.

Any process ia whicek
nitrous fumes are evolved.

Popular interest was attracted to this item, due

to the Cleveland Clinic disaster s fev Yyears ago,
wher the burning of x-ray films, consisting of
nitrocellulose, gave rise to deadly nitric oxide.
gases, which may arise in a variety of industries.
Yhenever nitric acid comes in contact with organic
metal, nitrous geses sppesr. Whenever very high
tezperatures react on the atmospbsre, nitrous

gases may appear. In the State of Michigan, claims

revolving about nitrous gases chiefly will be de-

rived from the arc welding industry. The action
of these gnses chiefly is limited to the respira~
tory tract, leading to profound edema, particularly
of the lungs. This item inevitadbly will lead to
spurious as well as genuine disease claims. imong
welders, -almost any respiratory diseases, such

as pneumonia, dbronchitis, dronchiectasis and even
tuberculosis will serve the basis of claims. It

is in cases of this charscter that the Medical
Boards provided for by this law will be called
upon for differential diagrosis in the weighing

of medical evidence. IFortunately, tls manifestations
of the action of nitrous gases are fairly typiecal,
80 that unwarranted claims should not lsad to

great aifficulty in their detection in order that
they may be eliminated from favorable consideration
under the provisions of this act.

Any process in which nicked
cardbonyl is evolved,

This is ons of the unimportant itexs in this law.
This substance is formed when cardon monoxide is
pessed over powdered nickel and is an intermediate
step in the Mond proeess of niekel produetion.
When cases do arise, they ars severe in nature,
associated with profound edemn along the respirs-
tory tract, shortness of btreath, high fever, cough
and bloody sputum, high pulse rate, with dsmage to
the brain. This writer Las nover seen a case  of
this rare diseasc and has no reason to believe that
any high frequency of eases will appear in the
State of Michigan. This item does pot appear on
many schedules for other statos 8o that no pre=
cise statistics for this oountry are readily
availadle.
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12, Dope Poisoning (poison= Any process involving

ing by tetrschlormethane the use of or direct

or any substance used as contact with any sudstance
or in conjunction with a . . . «"~3d g8 or in conjunetion
solvent for acetate of cellu- with & solvent for acetate
lose or nitrocellulose), or of cellulose or nitrocellu-
its Sequelse. : lose.

This inelegant terminology is such as to imclude

- soores of solvents used in .coating .and similar.in-
dustries. The embresure includes hydrocarbon sol~
vonts, such es dbenzol, tolwl, xylol, solvent
naphtha, many aloohols, many esters used in con-
nection with varnishes, lacquers, paints and other
coating materials. 8ince this one item ia dlanket
in its extent, it is impractical to refer either
to symptomatology or to statistics of frequency.
No less, it is asserted that this ftem will becoums
of outstanding importance because of the wide use
of coating materials in oonnection with sutomobiles,
trucks, furnitures, stc., such as are produced in

this state.
13, Poisoning by TFormale Any process involving the
dehyde and its Prepars~ use of or direct contact
tions, with formaldehyde and its

preparmtions. - .

Formaldehyde as a gas is used as such only 4n s

fow industriss, suoh as for fumigation. It is

well known, through mediocal us¢, as formlin, a

40% water solution of the gaa. Vherever exposure
is provided, this sudbstance 1s highly dsngerous, .
since it produces s dirsful disease. Its manuface- i
ture and that of its compounds constitutes one of
N - the chief exposures. Other exposures may bde found
in the synthetic resin industry. It is a Iroduct
of the decomposition of wood aleohol. Very few
cases arise in industry so that i1ts inclusion in
this law will probadly not lead to any very great
frequency of claims.

14, Chrowe Ulceration or Any process involving the
1ts Sequelse or Chrome use of or direct ocontact
Poisoning. with chromic acid or di=

chromate of amsoniuxm,
potassium, or socdiun or
their preparations.

o ASmmabaa e

Chromiwnm scarcely ever leads to poisoning, bdut
instead only to local injury, such as "chrome
boles® or nasoseptal perforstions or dermatitis.
Rasal perforations are not disabling and very
seldon are local ulcerations totally disabling.
Unfortunately, chromium compounds in contact with
flash are not neutralized s tBat injurious action
.18 peraistent, leading to under-mined, jug-like
ulcers. Occasionally, workers become sensitized
. to chromium so that the most trivial subsequeat
, exposures lead to troublesoms skin affections, asthe
ma, otce It 18 forecast for this item that large
. numbers of cases will appear, but that the chief




sumber will involve medical treatment expenses
rather than compensation for lost time. 1In

Ohioc, where this disease wae made cozpensadle in
1931, it s noted that 322 cases have appeared

in the past nine years, oanly a portion of which
were awarssi "~~mpensation due to edsence from the
schedule during the earlier years of this period.
Not all forms of chromium ars injurious. CLertain
valences of chromium are innocuous and in addition
many compounds of chromium are without injurious
propsrties. Chromie acid, chromic oxides and } :
chromates :are the thief offending agents. Under
the Michigan lLaw, this item, referable to chromium,
will de a troudlesome one, beocsuse it is adout

the only agent for which compensation is provided
that is used in plating., At least twenty other
substances used in plating are injurious, dut it
will be human nature to attribute all injuries re-
lated to work to ohroms, provided chroms is used
instead of the non-ocompensadle sgents.

15. ZBEpitheliomatous csncer Handling or use of tar,
or ulceration of the skin pitchk, ditumen, mineral
or of the corneal surface ’ 0il, or paraffin or any
of the eye due to tar, compound, product or resi-
piteh, bitumen, minaral : due of any of these sub~
oil or paraffin, or any - stances.
. compound, product or residus

of these subatances.

4 growing body of information establishes full
well that skin cancers may be produced by various
industrially used sudbstances, chiefly coal tar
derivetives. In proportion to the exposures,
the number of cancers inourred is low, only 13
in the State of Okio during the past nine years.
It is possible that chemicals other than those

- mentioned may produce epithelioma, meh, for
exanple, &8s wheat gernm o0il.

18. Glanders. Care of handling of
any oquine animal or the
caronss of any such ani-

This is an 0ld time infectious diseass, belonging
t0 the horse days with livery stadbles, drays, and
racing tracks. The disease, which in horses is
called "farcy” is transferred to men and ia then
called glanders. EHowever, othsr animals may trans-
fer this disease. It is quite rare. The writer
has never seen & sase in a human being, dut has
sesn many in animels. Kot a single case bhas eppeared
in Ohio, I believe, from the crigin of the law in
1921 and eertsinly not in the past nine years. This
sort of item should have deen laft off the schedule
and might very well have been replaced by some
useful item, such as. carbon tetrachlorids.

17. Compressed Air . b 4sy process carried on
Illnes=s or Its in compressed air.
Sequelae.
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18 Miners' Diseases,

and nystageus.

19, Catarset in Glass
Workers.

including only cellue~
1itis, bursitis, ankylo=
stoniesis, tenosynovitis

Wherever underwater work is cons, such as

4n tunnel construction, diving, soms types
or cofferdam work, workmen may dbe sudbject

to the effects of increased atmospheric
pressure. As an oscupations) disesse prode
lem, this disesse is usually associsted from
time to time with soms outstanding project

.such aa the i{lding of an underwater tunnel.

It is cormsndadle that this disssse srpears
wpon the schedule against the day of these
special projects. However, it mst be recog-
nized that apart froa sach activities, few
industries are likely to provide any ocondition
whatever of high etmospheric pressure. No
lees, it is to be stressed that in Ohkio's
experience, to which reference is regularly
made in thu review, 170 cases have sppeared
during the past nine years. It is to be
noted that 121 of these ocourred in the

Years 1929 and 1930, which undoubtedly would
prove on investigation to be associated with
soms One or two underwater projects.

Any process involving
uining.

It is unfortunate that any group of disesses !
should be set spart as "miners' disesses” when, i
as a matter of fact, thess specified dissases
are not specific for minars and for the most
part are slresdy covered by othar items of this
law. Bursitis and tanosynovitis are covered

by Item 28. XNystegmus, while s very common
niners' disease in Durope, is scarcely known

to exist {n this country. It requires some
thirty years of exposure prior to the appesrince
of most cases of nystagmus in England, In Enge
land, nystagmus is the most provaleant occupa=~
tional diseese, at lesst among miners, but in
this country superior work conditions have led
to the statement of United States Pudlic Health
Officials that it i{s pon-existont. When this
dissaee d0es arise, it is mostly non-disadling,
is at least frequently a neurcsis and is the
basis of much malingerisg. Ankylostomiasis

is a fancy term for hookworn disease. This dieease
bas appeered in the mines of South Afries and

in Wales and in a fev other pluces where lack

of sanitation leads to indiscriminate defecation
throughout the mining ares. 7Itis writer has bean
unable to locatw any authentic figures indfcating
any existence of hookworn dissase in the State of
Michigen, except a fev instsnecs of the discase
imported from other states and chiefly Southeran
States. 4lthough the City of Detroit is exten=
sively populated dy Southern negroes, 5o case of
bhookworm bas been reported, so far as known.

Progesses in the manufac-
ture of glass involving
exposure to the glare of
molten glass.
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20, Radiwm Poisoning
or Disability dus
to radio-eotive
properties of
substances or %o
roentgen rays.
{(xerays).

21, Methyl Chloride
Folsoning.

It 18 possidle that this item should have been
extended to include more than glass workers and eme
brace all workers exposed to emanatioas from any
inecandescent matarial such ss molten iron, brass,
steel, otc., 4lso, this item would have been more
acceptadbls 1if it had extended coverage to sye
conditions other than cataract, such as cornesal
opaqueness, retinitis, choroiditis, ate. Such
needs, however, may be rectified in coming yearse.
Also, actual experience may show that such cases
are s infrequent as o be unimpartant either through
inclusion or exclusion. To thin writer's best
knowledge, the glass industry in the State of
Michigan at the present time is very limited inso~
far as molten gless is copocerned,

4ny process iavolving the
use of or direct contact
with radium or redio-active
substance or the use of

or direct exposure to
roentgen rays (x~rays)e.

K3

i few small plants in the State of Michigan are
carrying out redium disl manufacturs. 4 much
larger number of perscns are exposed to the

barmful action of x-=rays. One of the chief

actions of the roentgen ruy i{s to produce sterility
both in the male and in the female. Such sterility
should not be adjudged to constitute disadility.
Bkin diseases from roentgen rays are quite common
and should lead to compensation, even though such
affliction possibly my not be strictly interpreted
as radium polscning. The majority of these cases,
however, will require medical services only rather
than medicel services and compenmtion. 4 fair
sumber of roentgen rey workers in this state have
smeh deformity of their hands resulting from x-ray
exposures as to justify an interpretation of total
disability.

Any process involving

the use of or direct oontact
with methyl chloride or

its preparations or com=
pounds,

This substance has attracted uttontitm chiefly deo=
cause of doatu produced by the use of it as a
refrigarant; doubdtless there are other uses than
as & refrigerant, but these are not extensive.
Cases of methyl chloride polsoning ehiefly have

‘drisen under non-industrial conditions, such as

smopg householders or apartmont residents exposed
to the deadly action of metbyl chloride esceping
from leaky refrigerators. Hovever, in the manue

" facture of refrigerators using methyl chloride as

e Trefrigerant, considerable numxbers of csses have
taken place, particularly in Ipdianae When methyl

_ chloride poisoning arises, it is zubstentially

methyl alcohol poisoning, since methyl chloride
decomposes into methyl slcohol within the body.
The cases 4n Miohigan will be few and far between,
since the use of methyl chloride as a Tefrigerant
is on the wane. It would de much more practical
to have introduced sulphur dioxide on this schedule
instead of methyl chloride.
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22.

£3.

4.

Carbon konoxide
Poisoning.

Poisoning by sul-
phurie, hydrochlorde
or hydrofluoric acid.

Respiratory, Gastro-
Intestinal or Physio=~
logical Nerve and Rye
Disorders due to Con-
taot with Petrnlam
Products and their
Fumes.

Any process involving
direct exposure to
carbon monoxide in
duildings, sheds or en~
closed places.

Most carbon monoxide poiscning should dbe accepted
for compensation purposes as an aceident, which

they truly are. Heretofors, they bave besn covered
in this State as sccidents and the shift to a clas~
sification within the domain of occupational diseases
will leed to a great deel of confusion. 4 true
chronic form of carben monoxide poisoning resulting
from long continued or oft repedted exposures to

low concentrations of the gus is denied by most
workers, dut recognized by a few. On the other hand,
the sequelae from an acute carbon monoxide poisone
ing are fairly comma. These, no less, might very
well be handled the same as the sequelae to any
aceident. It inevitadly will come abdout that

almost every workman engeged in any occupation
leading to the formation or presence of carbdon
monoxide will be prone to dlame any infirmities

that arise on this gas. Thero are difficulties
abead for the Cormission, Msdical Boards, exployers
and insurance cotpanies connected with the settlement
of carbon monoxide claims.

Any process involving the
use 0f or direct contact
with sulphuriec, hydroe
ehloric or hydrofluoric
acidn or their fumes.

The wonder is that nitric acid wes not included
in this list. 4 possidle ansver may be found in
that most of muich cases will be covered by item
10. 4 further wonder is that tbis item 414 not
includs in addition to mineral acids, organic
acids, such as acetic, which groups of acids in
the aggregate csuse more occupational diseases
than the minersl acids. One reason for this (s
that sulphuric acid does not evaporate. Left

wide open, its volume will not appreciably dimin-
ishe It only enters the ctmosphers as & vapor

in considersdle quantities in association with
steam or is the result of the evolution of
bubbles, such as in pickling work. Direct contact
with sulphurie, hydrofluoric or hydroechlorie seid
naturelly will give rise to accidents. Cases
arising following continuous or frequeatly repeated
exposures to vapors are rare and coxparatively
unimportante Eroded teeth, bronchitis and gastroe
intestinal inflammation are characteristic of
minersl acids and more especially sulphuric acid.

Any process involving the
use of or direct contact
with petroleum or petroleum
products and their fumee.

It ie unfortunate that such a departure should
have been made in this item, specifying peculiar
aspects of petroleum poisoning rather than making
an all-inclusive item such as ™petrolewm poison=
ing® or "disability from petroleum products®.

0007-SWP-00003073 1




v

zs.

28,

27.

Disadility arising
from Blisters or
Abrasions.

Disability Arising
frow Bursitis or
Synovitise

Dermatitis (venenata)

The langusge of this important item is such

as to exclude dammge to the liver, kidneys,
skin, ete. This ia one of the most important
items on the list, as the derivatives of petroleum
are almost as legion as those from ocal tar.
Chief smobg these are gasolizne, i=rosene,
paphtha, Stoddard's solvent, light oils,

beavy oils, together with their many derivatives
and corpounds, possidbly including a variety of
chlorinated hydrocarbons. In Ohio, 51 cases
have.appeared during the past.nine years.

Any process involrving
ocontiaunous friction,
rudbding or vidration
causing blisters or
adbrasions. .

Bsretofore such things as blisters and abdbrasions
bave been compensated as accidents, which they
chiefly are. However, there are types of dlisters
arising not from accidental and fortuitous circum=
stances, dut from long sustained, repetitive
motions. Therefore, there ocan bs no odbjection

to this item, although there will be endless
confusion as to when a blister or abdrasion is

the result of an sccident and when it is an oc-
cupaticnal disease. More workk for the Commission
and Medical Boards. :

Any process involving
continuous rubding, pres-
sure or vibratione of the
party affected.

This is a good {tem, as there are sndless tools
operated by air, electricity, water, ete., lesding
to incessant vibration. 4 typical example is
nown to all in the noisy, vidbrating econcrete
drill, widely in use in street repair work, make
ing days and nights hideous for those nearby,

but frequently J.nding %o mlmtion along
tendon sheaths of the operstor. More difficulty
will be experienced in associating dursitis with
industry, in that there are mmny causes of dure
sitis other than work, infection being a primary
one. In Ohio, where tenosynovitis has deen ocoxpen~
sated as an occupational disease since 1929, there
have been 1297 instances of tenosynovitis of the
hand in the past eight years, and 188 instazces
of dbursitis about the knee joint in the seme
period. Thus it may be seen that synovitis or
tonosynovitis may becoms the outstanding item in
Michigan's oceupational disease schedule.

Any process involving

the use of or direct ocon-
tact with acids, alkalies,
acids or oil, or with
brick, cement, lime, con~
crete or morter capable
of causing dermatitis
(venenata).

This ftem, which should have been a blanket one,
is unfortunately drawm in the Michigan Aect,
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28.

20,

Hernia.

Stone Worker's or
Grinder's Phthisis.

apparently because of lack of fam{liarity with
the many causes of occupationnl dermatitis.
Instesd of a provision apart from acids, alkalies
and oils, {t is limited to "drick, cement, lime,
conerete and mortar®. There should bave been
coverags for those hundreds of skin dissases
which make up 85% of the tota) number of occupe~
tional diseases. There are no less than 700
causes of skin diseese in industry, while this
act steps off into ths by-path of brick, esment,

“Jdime, voncrete -und mortar. licre tases of derma~

titie will arise among florists, gardeners and
aurserymen than from all the workers in bdrick,
cement, lime, conerete and mortar throughout the
state. In Ohio, 7,860 cases of dermatitis have
arisen in the pest nine ysars, with oaly 19 in
1936 arising from lime and cement. In that year,
930 cases of dermatoses arose, which was 68.4%
of the totsl number of compenssble cases. Uhis
item should de the first one changed in any modie
fication of this law. .

Clearly recent in origin
and resulting from a
strain, arising out of
and in the oourse of
exployment and prompte
1y reported to the em~
ployer.

It 1s just a little ridiculous to class hernia

as an occupationsl disease., This ridiculousness
is further spparent in the limitation language
about this item, which specifios that it must
"result from a strain®. Thus the very definition
of an ocoupational disease dreaks down. 4 strain
is inevitably an accident. 4is & matter of fact,
hernias are foremostly congenital and are neither
sccidenta or oocupational disenses. Accidents
may lead to pre~sxisting herniss ocoming imto
prominence and mking themselves first knmown to
their victims. It is not very important, however,
into which category hernias aXe placed, both being
snomalous and industries at this time expect to bde
saddled with responsidility for them in most ine
stances., In the case of a valuadle worker, it
will naturally be the disposition of employers to
procure the repeir of hernias in oxder to safeguard
the worker's interests, earning and producing
capacities. No less, the quelified occupstional
disease worker cringes just a little bit to see
hernia appearing in any list of characteristic
occupational diseases.

Quarrying, sutting, crushe-
ing, grinding or polisking
of stone, or grinding
or polishing of metal.

Stone worker's or grinder's phthisis was an ex~
cellent ter=:about 1890, dut is not very im~
portant in the concept of diseane in this day

and time. "Phthisis"™ then and presumably now

is descriptive of old fibroid tuberculosis. ihe
condition to which this term "stome worker's or
grinder's phthisis” formerly applied is foremostly
silicosis. Doctors novw know better, or shoulde

On medical matters, legislators should be guided

by dostors, but good ones.
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30. Silicosis. ’ Mining.

The wonder is why campsnsation for silicosis
was limited to mining. There are at least

35 industries in Michigen providing exposures

to silica. The workman who develops silicosis
in s foundry is just as disadled, just as neely,
just as deserving, just es subjesct to paizn, Just
as afraid of death as ths woriman exposed to

silica in mining. ]

1. FPreumoconiosis. " . Quarrying, cutting, crushe
ing, grinding or polishing
of metal.

Apparently in the minds of the legislators, there
was & three-way desire to establish compensstion
for soms dusty lung disesse, nsmely "stone workers'
phthisis®, "silicosis™, and "paeumoconiosis®.
"Paeumoconiosis” msans dusty lung disesse, but
the only poneumoconiosee of significance sre
silicosis and asdestosis. There 1s 2o metal that
will produce a &isadling poeumoconiosis and it is
noted that in this list of employments the mining
of metal iz omitted. lLet it be understood that
such dusts as silver, platinmm will not in them~-
selves produce & dimbling paeumoconiosis.

The Medical Board:

This act fails to provide a fixed Medical Board,
but perhaps does detter in that provisions are made for the appointment of

a Commission of tiree qualified physicians, for the consideration of every

individual disputed case. The report of this Commission, whenever signed by

any two menmbers of the thres-man bdoard, defimitely dinda the Industrial
. Commmission, insofar as medical facts are concerned, This is an admiradle
feature. It appears, from the nature of this provision, that the Medical

Commission will not be comprised of the same physicians on sny large number

of cases. If it so happens tdat some Commissions are little qualiffed and

render questionabls services, other Commissions will be better qualified and

may de expected to render valuable services in the adjudication of occupa~
tional disease claims.

Definitions?

The definition of an occupational d1sease eppeare

ing in this act is not elaborate, dut is fairly good., Eowevm; there are
2o definitions as to wint constitutes a number of occupatisnal dissases,
such as "silicosis®, “stone worker's phathkisis”, "pneumoconiosis®, etoc.

This omission will lead to confusion unless d;ﬁ.nitiou are pui:u’od in

. connection with cases acted wpon by the Commission, which thus may serve ’
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as precedonts.

Earlier discusaion has deen presented as to the
significance of the various items of the scheduls; also sote earlier comment
has been msde ds to the worth of the schedule itself. 'z‘hz;ough repetition,
it may be exmphasized thet the schedule in its entirety is limited in its

. worth, both decause of the omission of many nseded {tems and becauss of re-
strictions placed upon the extent of application of coverage in some instances,
such as the limitation of “silicosis™ to "mining". It eppears that there is
no coversge for such uworﬁnt items as cardon titncblortdo, trichlorethy~
lens, cyanids, many forms of skin diseases, eye disesses other than cataract
(except cancer), etc., oto.

ZExtent of Coveraget

' It is noted that compensation is provided only
for disability or death from a given ccoupational disease and not merely
from the fact that such a disesse exists. This is salutary. EHowever, many
instances will arise in which claims will be mads bscauss of the existence
of & disease which will call for slert activities on the part of tbo'ndi cal,
claima and legal departments to insist upon the enforcemsnt of the provision
that disability is required s a roquisits for conpensation. Iven in the
sbsence of disadility, it is not probadtle that medical relief will de in
order, which provision should not be combated, decause in the absence of
medical relief, asctual disadility may develsp. ' -
Yonstary Awards:

It appears that the rates of Dayment and extent
of paymsnt for ocoupational diuuu are the same as for accidental injuries,
except in the case of silicosis, possidly pneumovconiosis, phthisis, eto.
Hare it seems estadlished that a marimim of three thotussnd dollers is
provided.

Common law dctiont

This law proﬁdoo coverage for those cases in
which there bas-been even trivial exposure to specific injurious substances
‘after the effective date of the law. This means that some coverage, but
not necessarily full, is extended to hrgo numbers of cases, the chisf ex=

posure lsading to which took place prior to the enactment of this law.
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This step 1s regarded es commsndabdla ugd tc be favored. Undoudtedly a fair
aumber of claims will arise shortly after the deginning of the operstion of
this law, in which no injurious exposure may be shown after the effective
date of this law. Such cases will require adjudication on whatever besis
they might h;vo been settled 4if this law had not appeared.

The most important qu‘utiom to be considered
is whether occupstional dissases not appearing on the schedule may lead to
common law action, or insteed if such cases may not be made the dasis of
sny claim ﬁth the prospect of favorable action. Such a matter as this
4{s naturally for legsl and judicial decision rather tban medical. Insofer
as & physician is entitled to mmke any comment, the opinion is oxpru;od
that ocoupational dissases not on this schedule may not be made the dasis
for action at commn law, which will be given considerstion dy the Courts.
The reascns for this interpretation are the title of this bill, 1) whieh
{n its last phrase reads "and restricting the right to compensation or damages
in such cases téa such as are provided dy this act"™ and 2) the language of
Section 12, which reads "Nothing in this act lhali affect the rights of
an exploye, or his dopgn&ntl, to recover compensation in respect to a
disease to which this act does not apply, if the disesse, spart from this
act, is one for which cozpensation {s paysble under the other provisions
of this act", dut more important thanm either of the two foregoing, the fact
that this law constitutes an amendment to the compensation law of 1912
snd imposes upon this new section of that law the same restrictions attending
the basic law, which in ons portion clearly states further that the upl.oy_er
cperating under the proviaions of this act shall de subject to no other
11ability whatsoever in comection with claims growing out of worker injury.
while this pro;hion of the early lav has always existed, it now takes on
peculiarly new significance in view of the addition of this occupational
disease seotion. Nor these three reasons, it appears to this writer that the
worker afflicted with an occupational disease not covered dy this new act
is without legal recourse under ordinary circumstances. <1his writer hastens

to emphasize that this 1s & matter for interpretation by the Comnission, dYy

the Court and possidbly by the Suprems Court of the State.
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nt for kMembers of kedical Commissionh:

. This law provides for the payment of the services
of the physiclans serving on Medical Zosrds from general funds available to
the Department of lLabor and Industry. XNo chargo; are made directly upon
industry for the px"oviuon of any such services. '

Apportionment of Compensation and otber Benefite under this Acts

This law provides, under certain circumstances,
that the cost of awards made azd other benefits shall be shared by the last
employer with previous employers, providing similar exposures. Any appraisal
of the procedure provided should be made by legal personzel and oot by physie
cians. Viewed from a atrictly medical point of view, the opinion has been
formed that the epplication of these apportionment provisions will be diffie
cult. 4 correlary to this statement is thet new ezployees should be sudject
to a better type of physical examination than heretofore with respest to
occupational diseases, ocoupational disease exposures and to types of pree
vious employment. It is exphasized that from the point of view of the em~
ployer, it may becoms nscessary to dduny employment to persons who may bardor
oeéupational diseases in fact or who bave been s extensively exposed to make
occupational digeases acquired in other employments a reasonadle future ex-
pectancy.

Adaition of New Items to ths Schedule:

It is not known that items not now appearing
on the list may be added by other than legislative action two years hence,
in the absence of .poeiﬂ. sossions of the legislature.

Reporting of Occupstional Diseases:

Two bills are now awaiting action of the leg'il-
lature calling for the reporting to the State Departmesnt of Hinth of all
occupational di{seases. 3ince such bills have not been enacted into laws,

it is not possidble to make any meritorious comment at this timee

Costs of Occupational Disease Coverage Under this Act:

‘ The coat for oecupationalvdtiu;u compensation,
medical relief, ate. will approximate 2% of the present costs for accident
compansation, etc. If contrariwise, claims for additioml oceupationsal dis=
oases, not eppearing on the scheduls, are settled in a different mamer, but

at approximately the same rate, only meritorious cases are extended benefits,
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then the totel cost for the two clauu'or occupational diseases should not
excesd 3% of the present cost for sceident compensation, ets. In the
United States, the average cost for each case of occupational disesse from
1920=29 was 3191, The amounts paid for the corxonest disesses were as
foiidn: !bxic'vaporl; ga‘ldl a.n’d” mniu. 3414; “"germs" $322; ifritént dust
azd £ibers, 3208; toxic fluids §52; and miscellaneous 1rritants $47.00.
Possible Toker:

Under the provisions of this act, with respect
to dusty lung disesses, including silicosis, fho provision is made that if
disadility or death arises during the first month after the effective date
of the law, entire responsibility on the part of the exployer may be liquie~
dated by the payment of $500.00. This opens up the possibility of much ofe=
fensive action on the part of vicious employers. Disability is not something
that may be determined by the worker himself, bdut {n large measure may be
determined by physicians acting in good fsith. Any employer, under this
provision, conceivably may f£ind it desirable to examine all workers in his
exploy during the first month after the effective date of this act and
in the event outstanding degrees of silicosis or othsr dusty lung disease
are found, it may be well within the physician's justifications to announce
that such workers should not continue further employment and that total
disebility at least for that form of employment in fact exists, whereupon
it appears that such cases may be permnently disposed of upon the payment
of 8560.00. '
Total Number of Occupational Disesses Per Year in Michigan:

During the period of legislative agitation com-
nected with occupational dli«ul, large numbers of persons have guugl the
{mpression that the numbers of cases of occupational diseases in this
State vnl'. be conparadble to the number of accidents, or at least that the
number is to be reckoned in many thousands, mcﬁ as ten or twenty per year.
This is a fallacy. It is unwise to make any close prediction, but there is
some warrant for maintaining that throughout the Stazte, there may not be
more than 1000 or 1200 cases per year of genuine oocupational diseases of
the type coﬁrcd by the Michigan law. Of course, during the first yeer or
two the number of claims will be considerably higher, owing to lack of

fnnilierity on the part of physicians, attorneys, exployers and workers
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pecauss of lack of precise nowledge as to the nature of occupational

dineases, otce

Copstitutionality of the Michigmn Occupational Diseass law:

Any such matter is Temote to the domein of
medicine, but alrealdy there are some lega. :wudlings to the effect that the
constitutionality of the law may be Questioned end that attacks may be
mede on the law by mioing ianterests.

Supplementsl Interpretation}

This review and commsnt is made within that week
in which this measure became & law through the affization by the Govermor
of his signature. Undoudtedly there ere faulty interpretations herein. 7This
writer wishes to be the first to recognize the necesaity for modifying and
extending the views hare expressed as additional exparience and information
becomss available through the application of this new law,

B. DISCUSSION OF THR OCCUPATIONAL DISEASE LAW WITH PARTTGULAR REPERYNCE fol
TR ACME +HITE LEAD COMPANTY.

0f the 31 items appearing on the schedule, it
1s most 1ikely that not more than 12 may lead to legitimate claims in this
plant as pow opentod, Three of these 1items refer respectively to Item 23,
"blisters and abrasions”, Item 26, "bursitis or synovitis®™ and Item 28, “hernis.
These items of course zmay appear in any factory and are & no wise characterise
tic of paint manufgcture. This leaves eleven items f0r which exposure mmy
be provided in the paint industry ;s & natural consequence of contact with
materials manipulated. Tpen oeleven items are: 2) lead poisoning, 3) zine
poisoning, 8) arsenic poisoning, 8) benzol pohoning. 9) carbon bisulfide
poisoning, 12) dope poisoning, 13) formaldehyde poisoning, 1l4) chrome
poisoning, 28) carbon menoxide poisoning, 24) petrolewm poi-sonng. 27).dermm~
titis.

Without any proof, except that growing out

of past experiences, these eleven characteristic items are arranged in order

of anticipated frequency of cases.




because of lack of precise knowledge ae to the mature of occupatioznsl

disesses, 6t0.

Conatitutionality of the lichigan Occupational Disesse law:

Any such matter is remote to ths domaiz of
pedicine, but already there are .ome-lagal rumblings to the effect that the
oconstitutionality of the law mmy dDe Questioned and that attacks my bde

made on the law by miping interests.

Supplemental Interpretationt

This review and comnent is made within that week
iz which this measure becams a law through the sffixstion by the Governmor
of his signature. Undoudtedly there are faulty interpretations bsrein. This
writer wishes to De the first to recognire the necessity for modifying snd
extending the views here expressed as additional sxperience and information
beoomes availabdle through the application of this new law.

B. DISCUSSION OF THE OCCUPATIONAL DISEASE LAW WITH PARTICULAR REPERwSC® g0 = = " "

THE ACME ~HITE LRAD COMPANY.

Of the Il items appearing on the scheduls, it
i{s most likely that not more than 12 may lead to legitimate claims in thia
plant as now opersted. Three of these items refer rjqpoctivoly to Item 25,
"dlisters and sdrasions™, Itam 26, "bursitis or synovitia®™ and Item 28, "hernia.
These items 0f course may appear in sny factory and are £ 0o wise characteris=
tic of paint manufsoture. hu leaves eleven itams for which exposure may
be provided in the paint f{ndustry a.- s natural consequence of eontact with
materials manipulated. These eleven itexms are: 2} lesd poisoning, S) zine
Poteoning, S}-ervente-poiscningr—8)-beasol-peAounIEE, VI TIITEE SINUIT1ds

3T

Without any proof, except that growing out

of pest experiences, these eleven characteristic itets are erranged in order

of anticipated frequency of cases.
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1. Dermatitis. 7. Chromium Poisoning.

2. Llead Poisoning. 8. Carbdbon ionoxide Foisoning.
3. Dope Poisoning. 9. Zine Poisoning.

4. Petroleum Poisoning. 10. Carton bisulphide Poisoning.
5. penzol Poisoning. 1l. Arsenic Poisoning.

6., Formaldehyde pol.ial.g
(from synthetic reains)

It is to be upderstood that this list is prophetic and at dest is without
great significances

In the absence of some unusual outbreak, such
as of skin disease, it is ehticipatd that of the disoases eppearing on the
schedule as now provided, this Company will bave not more than ten genuine
casea Of occupational diseases Der Year. Probably this statement should de
qualified for the first year after this law goes into effect, when, in all
lixelihood there will be considerable agitation connested with long existing
cases, which no less are entitled to compensation if sdditional exposure is
provided after the effective date of this lawe
C. XDICAL WORE.

Another section of this report is extensively
devoted to & general discussion of melical work in this plant. ‘he follow~-
ing items with particular refersnce to mediosl procedure connected with
the new occupational disease law should de regarded as supplemental.

1) 4he occiupational disesse law provides for
the apportionment of responsibility in case the exployer believes thet an
occupational disease originated in part or "n toto in previous employmsntse.
For this reason, whenever applicants are being oconsidered for onpiomnt.
careful work histories covering previous employmants should de obtained.
these bistories sbould provide not only the nzmes of previous ezployers and
their addresses, but also the precise work performed. This procedure

may not be vary important immediately after the law goes into effect, dut

' in the ocourse of a few years, such records will lead to lu‘:stanﬁql savings

in some instances.
2) At the tims of making & Physical examinae

tion and the taking of medical histories, every applicant should dbe questioned

as to his having suffered previously from occupational diseases of any

nature. Both negative and positive statemsnts in this respect should be

signed by the applicant. 4 provision of the law is such that 1f a worker
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wilfully mis=-states his past experience with occupational diseases, he
is wentitled to the full provisions of the occupational disease act,

3) At the time of making physicel ezamina~
tions and the taking of medical histories, more cars than heretofore
should be exercised in preventing the employment of wcrkers extensively
.xpoad to dust such as silica or 1lead or to any other substance that
pay provide a background of latent disease of occupational origin. Xor
exazple, .1t would be most unwise to exploy an applicant with ten years'
exposure s a sand quarryer, sandblaster, pottery worker, miner, etce

4) If there be in the plant one or more
workers who are known to harbor an occupational dissase such as silicosis,
lead poisoning, eto., such workers should be made the recipient of careful
re-sxamination shortly after the law becomes effective, if there bLe any
1ikelihood that at any future time such workers may bedcome a claimant for a
condition that existed before the application of the law. The law makes
provision that such cases, at least of dusty lung disease, may de completely
disposed of in equitable fashion at a lower rate.immediately after the
effoctive date of the law than will be true after the law bas existed for
a8 few years, at which time it f{s unknown that this statement applies to all
occupational diseases or solely to dusty. lung disesses. At any rate, the
theory of the law is such as not to tax the employer beyond a limited amount
for those cases to.rm-th produced prior to this law. '

* . 8) One of the most troublosome festures of this
law with respect to diegnosis will be in connection with skin disesses. In
any event, not more than half of the skin diseases that arise among the
workers of this plant will be of occupational origin. 0f this one<half,
not more than 1/5 apparently will be covered by the present language of the
law as set forth in Item 27. 4As noted elsewhere in this report, the pro=
visions made for occupaticnal dgmtitii are bnevhat unsatisfactory from

the point of view of the worksr. ‘In particular, the language of the law is

such as not to affect the majority of operations engaged in in this plant.
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6) ZElsevhere in this report msntion is made
of the various places et which exposures esre provided in the operations of
this plant to the various substances specified in the list abdove es poten=
¢4al sources of occupational diseases. In most instences, sdequate informa~

tion is furnished as to diagnostic procedures

Notwithstending all of the foregoing discussion, it is pointed out that
the Governor of this State has called ean extra session of the legislature
for August lst and thereafter and that one of the items for considerstion
1s the revision of the Occupstional Disesse law. This may mean that the

entire law here discussed will de extensively modified.
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STATE OF MICHIGAN
59TH LEGISLATURE
REGULAR SESSION OF 1937

.

Becate Bill Ne. 188 Intreduced by Senators Hittle and Barke

SENATE ENROLLED ACT"No. 28

(Ordered to be known as the “Hittle-Bprke-Rowell-Smith-Martin Act.")

AN ACT to amend the title of act number ten of the public acts of the first
extrs session of Dineteen hundred twelve, entitled “An act to promote the
welfare of the people of this atate, relating to the liability of employers for
injuries or death sustained by their employes, proriding compensation for
the accidental injury to or death of employes and methods for the payment
of the same, establisking an industrial accident boird, defining its powers,
providing for a review of its a®tards, making an appropriation to carry
out the provisions of this act, and restricting the right to eombenution
or damages in such cases to such as are provided by this act,” as amended,
being sections eight thousand four hundred seven to eight thousand four
hundred eighty-five, inclusive, of the compiled laws of nineteen hundred
twenty-nine, and to add thereto a new part to stand as part seven, and to
consist of sections one to thirteen inclusive.

The People of the State of Aichigan enact;

Bection 1. The title of act sumber ten of the public acts of the first extra
session of mineteen hundred twelve, entitled “An act to promote the welfare
of the people of this state, relating to the liability of employers for injuries
or death sustained by their employes, providing compenaation for the acci-
dental injury to or death of employes and methbods for the payment of the
tame, establishing an industrial accident board, defining its pcwers, provid-
ing for a review of its awards, waking au appropriation to carry out the

, Provisions of this act, and restricting the right to co‘;npenufion or damages

In such cases to such as are provided by this act,” as amended, being sections
eight thousand four hundred seven to eight thousand four hundred eighty-

N16643.01
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five, inclusive, of the compiled laws of nineteen hundred twenty-hine, is hereby

amended, and & new part is hereby added to said act to stand as part geven,
and to copsist of sections one to thirteen inclusive, said amended title and
added part and sections to read as follows:

TITLE

An act to promote the welfare of the people of this state, relating to the
linbility of employers for injuries or death sustained by their employes, pro-
viding compensation for the disability or death resulting from occupational
injuries or disease or-accidental injury to or death of employes and methods
for the payment, and apportionment of the same, establishing an inéultrhl
accident board, deflning its powers, providing for s review of its awards,
making an appropriation to carry out the provisions of this act, and restrict.
ing the right to compensation or damages in such casea to such as are pro-
vided by this act.

PART V11

Bec. 1. Definition. Whenever used in this act:

(2) The word “disability” means the state of being disabled from earning
full wlgu'ut the work at which the employe was last employed;

(b) The word “disablement” means the event of becoming so disabled as
defined in sub-paragraph (a); ‘

(¢) The term “occupational disease” means a disease which is due to causes
and conditions which aré characteristic of and peculiar to a particular trade,
occupation, process or employment.

Bec. 2. The disablément of an employe resulting from an occupational
disease or condition described in the following schedule shall be treated as
the happening of a personal injury by accident within the meaning of this act
and the procedure and practice provided in this act shall apply to all pro.
ceedings under this part, except where specifically otherwise provided herein:

Disabilities arising from Caused by

1. Anthrax Handlidg of wool, hair, bristles, hides
or skins, '

2. Lead poisoning or its sequelae Any process juvolving the use of or ..

direct contact with lead or its prep.
arations or componnds.
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. . Zine poisoning or its sequelae

. Mercury poisoning or ite aequelae

. Phosphorns poisoning or its se

quelae

. Arsenic poiloni'ng or its sequelae

. Poisoning by wood -alcohol

. Poisoning by benzol or nitro.,

hydro-, hydroxy-, and amidode.
rivatives of bentene (dinitro-ben-
rol, anilin, and others), or ita se-
quelae

. Poisoning by carbon bisulphide

or its sequelae, or any sulphide

. Poisoning by nitrons fumes or ita

requelae

. Poisoning by nickel carbonyl or

its sequelae

. Dope poisoning (poisoning by

tetrachlormethane or any sub-
atance used as or in conjunction
with a solvent for acetate of cel-
luloee or nitro cellulose), or its
sequelae

Any process involving the use of or
direct contact with zinc or ita prep
srationa or componnds or alloys.

Any process involving the use of nr
direct contact with mercury or its
preparations or compounds,

Any process involving the use of “or
direct contact with phorphorus or itx
preparations or compounds.

Any process involving the use of or
direct contact with arsenic or its prep-
arations or compounds.

Any process involving the nse of wood
alcohol or any preparation containing
wood alcobol.

Any process involving the use of or
direct contact with benwol or nitro.
hydro-, hydroxy-. or amido-derivatives
of beuzene or jts preparations or com-
pounds, .

Any process involving the use of or
direct contact with carbon bisulphide
or its preparations or compounds, or
any sulphide,

Any process in which nitrons fumer
are evolved.

Any process in which nickel carbony!
is evolved.

Any procesa involving the use of or
direct contact with any substance
used as or in conjunction with a sol
vent for acetate of cellnlose or nitro '
cellulose.

8EA-28
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18.

14

15.

16.

e b e s s s e

]

17.

18

19.

21.

DPoironing by formaldehyde and
- direct contnct with formaldehyrde and

ite preparations

Chrome nlceration or its sequelae
or chrome poisoning

Epitheliomatous cancer or ulcer-
ation of the skin or of the corneal
surface of the eye, dne to tar,
pitch, bitumen, mineral oil or
paraffin, or any compound, prod-
nct or residne of any of these
substances

Glanders

Compressed air {illness or its
sequelae

Miners’ diseases, including only
cellulitis, bursitis, ankylostomia.
sis, tenogynovitis lnd nystagmus
Catarect in glassworkers

. Radinm poisoning or disability

dne to radio-active properties of
anbstances or to Roentgen rays
(Xrays)

Methy) chloride poisoning

. Carbon monoxide poisoning

Any process involving the use of or

its preparations.

Any process involving the use of or
direct contact with chromic acid or
bichromate of ammonium. potassinm,
or sodium or their preparations.
Handling or nse of tar, pitch, bitn.
men, mineral ofl, or paraffins or any

. compoand, product or residue of any

of these subntances.

Care or handling of any equine animal
or the carcass of any such animal.
Any process carried onin compressed :
alr, :
Any process involving mining.

Processes in the manunfacture of glass
involving erposure to the glare of
molten glass.

Any process involving the use of or
direct contact with radinm or radio-
active snbstance or the use of or Adi.
rect exposure to Roentgen rays (X
Any process involving the use of or
direct contact with methyl chloride
or*its preparations or compounds.
Any process involving direct exposure
to carbon pionoxide in buildings,

sheds or enclosed places.




8.

.- Poisoping by sulphuric, hydro.

chloric or bydrofinoric acid

. Respiratory, gastro-intestina] or

physiological nerve and eye dis-
orders due to contact with petro.
leum products and their fumes

. Disability arising from blisters

or sbrasions

. Disability arising from bursitis

or synovitis

. Dermatitis (venenata)

Hernia

Stone worker's or‘ grinder’s
phthisia

. Bilicosis

Pneumoconiosis

Any process involving the use of or

direct contact with sulphuric, hydro-’

ckioric or hydrofiuoric acids or their
fumes.

Any process involving the use of or
direct contact with petroleum or pe-
troleum products and their fumes.

Any process .lnvo,lring continuous
triction, rubbing or vibration caunsing
blisters or abrasions.

Any process fnvolving continuous rub-
bing, pressure or vibrations of the
parts affected.

Apy process involving the use of or
direct contact with acids, alkalies,
acids or oil, or with brick, cement,
lime, concrete, or mortar capable of
causing dermatitis (venenata).
Clearly recent in origin and resulting
from a strain, arising out of and in
the course of employment and prompt-
1y reported to the employer.
Quarrying, cutting, crushing, grind-
ing or polishing of stone, or grinding
or polishing of metal.

Mining, '
Quarrying, cutting, crushing, grind-
ing or polishing of metal.

Bec. 8. If an employe is disabled or dies and his disability or death is
cansed by one of the diseases mentioned in the schedule contaired in section
two of this part and the disease is due to the nature of the employment in
which such employe was engaged and was contracted therein, he or bis de-

" pendents shall be entitled to compensation for his death or for his disable

ment, and he shell be entitled to be furnished with medical and hospital

‘

0007-SWP-000030748




e

services, a1l as provided in part two of this act, except as hereinafter stated
in this part: Provided, khoiccrver, That if it ahall he determined that such
employe is able to earn wages at another occupation which shall belneither
unbealthful nor injurious and such wages do not equal his full wages prior
to the date of his disablement, the conmpensation payable shall be a percentage
of full compensation proportionate to the reduction in his earning capacity.

Sec, 4. Compensation shall not be payable for partial disability due to
silicosis or otber dust disease. In the event of temporary or permanent total
disability or death from silicosis or other dust dinease, notwithstanding any
other provisions of this act, compen'solion shall be payable under this part
to employes in the employments enumerated in section three of this part, or
to their depe'ndentn in the following manner and amounts: If disablement or
death occurs during the first calendar month in which this act becomes
effective not exceeding the sum of five huudred dollars; if disablement or
death occurs during the second calendar month after which this act becomes
effective not exceeding the sum of five hundred and fifty dollars; thereafter
the total compensation and benefits payable for disability and death shall
increase at the rate of fifty dollars each calendar wonth. The aggregate
amount payable shall be deterwmined by the tutal awount payable in the

month in which disablement or death occurs. In no event shall such com-

pensation exceed an aggregate total of three thousand dollars.

Bec. 5. Neither -the employe nor his dependents shall be entitled to com-
pensation for disability or death resulting from such occupational disease,
unless such occupational disease is due to the pature of his employment and
was contracted therein, or in a continuour employment similar to the one
in which he was engaged at the time of his disablement, within twelve months
previous to the date of disablement, whether under one or more employers.
The time limit for contraction of the occupationsl disease prescribed by this
section shall not bar compensation in the case of an emgloye who contracted
such occupational disease in the same employment with the same employver
by whom be was employed at the time,of his dissblement and who had cou

tinued in the same employment with the same employer from the time of
contracting such occupational disease up to the time of his disablement
thereby. ]

Bec. 6. In case the employe is alleged to be suffering from an occupational
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2isease and there shall be & dispnte with respect thereto, the said board, or
any member thereof. shall appoint a commission of three qualified impartial
ph:vlidlnl to examine the injured emplove and to report. The report, when
signed by at least two of the members of said commission, shall be fina! and
conclusive as to the condition of said employe with respect to the alleged
disesse or diseases. Alembers of the commission shall receive auch compen-
sation for their services as shall be fixed by the board, to be paid from the
appropriation to the department of labor and industry.

Bec. 7. For the purposes of this part the date of disablement shall be such
date as the board may determine on the hearing of the claim.

Bec. 8, No compensation shall be payable for an occupational disease if
the employe, at the time of entering into.rhe employment of the employer
by whom the compenaation would otherwise be payable, or thercafter, wilfully
and falsely represents in writing that he has not previously suffered from
the disease which is the canse of the disability or death. Where an occupa-
tional disease is aggravated by any other disease or infirmity, not itself com.
pensable, or where disability or death frum any other cause, not itself com-
pensable, is aggravated, prolonged, accelerated, or in any wise contributed to
by an occupational disease, the couipensution payable shall be such propor:
tion only of the compensation that would bLe payable {f the occupational
disease were the sole cause of the disubility or death as such occupational
disease, as a causative factor, bearing to all the causes of such disability or
death, such reduction in compensation to be effected by reducing the number
of weekly payments or the amounts of such payments, as nnder the circum.
stances of the particular case may be for the best interests of the claimant
or claimants,

Bec. 8. The total compensation due shall be recoverable from the employer
who last employed the employe in the employment to the nature of which the
disease was due and in which it was contracted. If, however, such disease

was contracted while such employe was in the employment of a prior em-

ployer, the employer who is made liable for the total compensation as pro-
vided by this section may appeal to said board for an apportionment of such

- compensation among the several employers who since the contraction of
--such disease shall have employed such employe in the employment to the

nature of which the disease was due.. Buch ‘apportionment shall be propor-
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tioned to the time such emplore was employed in the service of such employ-

ers, and shall be determined only after a hearing. notice of the time and

place of which shall have been piven to ‘every emplorer alleged to be liable
for any portion of such compensation. If the board finds that any portion
of such compensation is payable by an employer prior to the employer who
is made liable for the total compensation as provided by this section, he shall
make an award accordingly in favor of the last employer, and such award
may be enforced in the same manner as an award for compensation.

Sec. 10, The employer to whom notice of death or disadility is to be given,

_ or against whom claim iz to be made by the employe, shall be the ewmployer

who last employed the employe during the said twenty-four months in the
employment to the nature of which the disease was due and such potice and
claim shall be deemed seasonable as against prior employers. The require.
ments aa to notice as to occupational disease and death resulting therefrom

and the requirements as to the bringing of proceedings for compensation for

disability or death resulting from such occupational disease shall be the
same as reguired in section fifteen of part two of this act, except that the
notice shall be given to the employer within one hundred twenty days after
the disablement.

B8ec. 11. The employe, or kis dependénts, if su requested, shall furnish
the last employer or the board with such information as to the names and
addresaes of all his other employers during the said twenty-four months, as
he or they may possess; and if such information is not furnished, or is not
sufficient to enable such last employer to take proceedings against a prior
employer under section ten of this part, unless it be established that the
occupational disease actually was contracted while the employe was in his
employment such last employer shall not be liable to pay compensation, or,
if such information is not furnished or is not sufficient to enable such lart
employer to take proceedings ugtinlt_other employers under section ten of
this part, such last employer sball be liable only for such part of the total
compensation as under the particular circumstances the director may decw
just; but a false statement in the information furnished as aforesaid shall
not impair the employe's right unless the last employer is prejudiced thereby.

Bec. 12, Nothing in this act shall affect the rights of an employe, or hix

dependents, to recover compensation in respect to a disease to which this.

-
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act does not apply, i the disexse, apart from this sct, in one for which com-
peizutinn is payable nnder the other provisions of this act.
Sec. 13. This act shall not apply to carex of acenpational disease in which
the lant injurions exposnre to the hazarda of such dizeass ocenrred prior to
the effective date of this act.
This act shall not apply to any employer or employe in agricultural indus-
try or in the nursery or orchard business, or to any labor incidental to farm- 4
ing, incinding repairs on buildings and other property in connection therewith.

Becretary of the Sevdats.

Clerk of the House of Representatives.

Approved

Goversor.
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RAY MATERIALS AND POTENTIAL HAZARDS
The paint industry ordinarily makes use of

a greater number and a greater variety of raw materiels tban almost any

~ other. lbreover, tha number of da'ngoroun substances that are handled

in the paint industry is higher oz a percentage tasis of the total number
'.tm is true for almost all other equally large udﬁtriopl.

The Acme White Lead Company, because of the
nature of its manufacturing operations and sales activities provides a
list of raw materials of various types exceeding that found in any other
paint estadlisbment investigated dy these workerse

By no means, does the Presence of a dangerous
substance in a factory establishment mean that inevitadly injurious effects
will be produced. smml&. 1t does not follow that the largs numder of
raw ;ateriull coming into this plant means that the nature or number of
exposures is necessarily high. Whensver any dangsrous substance is Present
in a work place, its very presence constitutes a potential threat to workers
in that vieinity. EHowever, of the totel number of potential exposures, the
percentage of practical ones may be comparatively very low. Such is the
case in this plant.

These remarks preface a long listing of raw
materials ?inding their way into this plant together with the approximate
consumption for & recent ﬁolvo months' period. These investigators have
noted those substances that are known to have caused damage to workers
either in other paint utu;iuhmntl or in other industriss making use of
the mme or very similar materials. Noeouu-i]; the commsnt associated
with azy ozme item {s.very limited. ‘Por example, scorss of pages might be
'rttton A,ag-ua-.f;?:m_. égpeta or;\_:.%é._zo:.. ';ih;’tond, it s noeeluryk
to limit sueh comment to .a few 1inese In a fev mtu;eei, 4t has proved
impossible to obtain eny information relative to the toxic propertiss of
scms agents. These substances are catelogued as possessing unknown proper=
ties as to toxicity. Those substances possessing well known dangerous
properties are starred in crder to attract additional attontion to the

faoct that they should be manipulated with respect.

N16643.02
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, No attempt has been made {n this elaborate
1isting to include finisbed produets in all instances. Inevitably some
jusermediate stages appear as rav materials; a_loo certain finished proe
ducts are re-~used in the zapufacture of other products. Notwithstanding,

this omission of comment on finished products, it may well be recognized

.that 300 Possess u degres of dangerous proparties. Tor example, paint and

varnish removers, as used by the consumer, sre sutstantially as dangerous
as the raw materials entering their manufacture.
4 listing of raw materials, with various

{tems of comment pow follow; on crosswise pages.
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Hand Scraping of Post Agitator Tanks After Burning.

Definite lead 2xposurs in the Absence of >rotection.

Filter Type of Respirator Adequate. Hessirators
Should be Well Pitted and 7ell Serviced.

Acme Thite Lead and Color Yorks
Hamtramck (Detroit) Michigan




RAW MATERIALS~--DRY

Codef  Name Factory (X,7,3) Composition : Toxic Properties |

' Consumption .
2 Zinc Oxide 86,164# 1% Jspurities Freshly produced zinc oxide, o
{French Process) 99% Zino Oxide (Zn0) found in galvanizing rooms mmy

zinc ohills, an acute disease.
in the paint industry, zinc ox
stantially harmless. Prolonge
posure may produce minor incre
markings as seen in x-ray. Al
oxide rarely produces a low gr:
titis. Kssentially nohi-toxic.

3 **  Silioa F.S.A. 188,470 Siliocon Dloxide This sudstance is the cause of
a direful dusty lung discase.
. exposure is required, over a 1l
" of time, such as from 5-30 yea
’ : disease oharacterized by pecul
soar tissue formation. Presen
istic x-rey ploture. Workers
come short of breath éhd are w
» expand chest on breathing. Af
- prone to develop tuberculosis.
particles only (below ten micr
of producing the diseame. Dan
men proportional to dust conce
duration of exposures

8 Clifna Clay 170,408 Aluninum Silicate containing China olay is chiefly a mixtur
{American) 13% oombined water of hydra~ silicates with varying dbut low

. tion. free silioca (S10p). Bilicates
less as producers of dusty lun

Yootnotes Rarely silicosis produced by f

' . content when sufficiently high
{x) Fiecal year beginning September, 1935,

{y) Subsequent items in pounds until otherwise noted.
{z) Now material, estimated for 1936-37.
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Coded Nameo

Faotory
Consumption

Composition

Toxio Properties

%%  1ead Sulphate
(Sudblimed White Lead)

»

China Clay, Imported
{"hite riller)

Indien Red

74,600

48,000

6,193

11~16% Load Oxide (Pb0)
9% (max.) Zinoc Oxide (Zn0)
Balance Lead Sulphate (Pb30,)

Aluminum Silioates and other
Silicates. 135 comdined water
of hy@rogen.

97% Yerrioc Oxide.

Somewhat leas toxioc f
pounds of lead due t«
Solubility, however,
tant, particularly wl
body through inhbelat!
of lead or sny of it
lungs on the order of
day sufficient to pre
in time. Inorgsnio |
enter body. through al
ingestion and inhela!
a oharaoteristioc ooor
extonsive detuils, s
pudblished by the Awe!
Assocfation, 1938, ]
affeot any portion of
nerves, musoles, blo
traot, bdrain, eyes, |
peoially dangerous £
duces sbortion and m
festations: weaknes:
foul taste im mouth,
cramps, aramps in le
on gune, eto.

See 8.

This material 1s alm
In fact, its dust, m
may retard the sctio:
will not produce eny
from mechanicel acti
injurious.
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Codef

Composition

Toxic Properties

18 e

19 ¢

20 L 2

29
20 (H-0)
go, *
21 »

Naze Faotory
Oonsuxption

Baaic Lead Carbonate 571,661

{Oartar Proceas)

Frenoh Ochre 79,998

Asbestoa Pulp 1,493,850

{Asbestine)

Asbeatos Pulp ' 208,600 (2)

Telo 359,000

Uzher {Raw Turkey) 10,633

R

Baaio Lead Carbonate.
(szms,"

19% Iron Oxide (ferric oxide)
Balance silica, silicates and
combined water of hydration.

% Caloium Carbonate {max.)
6% Magnesiunm Carbonate (max.)
Balance Magnesium Silicate.

See 20.

Extra fine magnesium silicate,

12-174 manganese dioxide
44% iron oxide.
9% calcium carbdonate.
Trace of silica and eilicates.

8ee 9. Slightly more toxie th
sulphate,

Beoause this ochre coiitains fr
extensive exposures to dust me
silicosis, although the firon o
in some weasure act as$ an inh{
3e

Asbestos dust, under tondition
sufficient exposure will produ
tosis. This disease resembles
See 3 above. X-ray pioture, ¢
manifestations and susceptib il
tudberculosis different from oo
arising from silica exposure.

See 20,

Chemically similar to ksbestos
not fidbrous. Gross expoaure t
ney produce lung conditio
to asbestosis. Talc may conte
silica '

Manganese d1oxide is present |
percentage to produce kungenes
through inhalation of dusts.
rarely seen in paint industry.
sent, ia a permanently, totall
affeotion of brain snd nervous
leading to bizarre paralyses,
laughter and crying, inability
legs and arms, etce



o
2
=
N
g
]
)
S
S
I —
QD
S
‘3
B

Name

raotori
Consuzption

Composition

Toxic Properties

codol

a8

BS L d
‘26 *
27
29 *”
42 s
44 9
48

Unber (Burnt Turkey)

Italfan ‘Sienna

Italian Sienna
{Burnt)

VanDyke Brown
Red Lead
Keystone Filler

Lead Acetate (White)

Gypsua

34,610

| 25,442

12,080

6,683

51,333

. 24,769

27,934 (3) . .

73,600

85% iron oxide

124 manganess dioxide

304 silica and eilicates.
24 calcium carbonate

Chiefly iron oxide (60%).
Remainder manganese dioxide,
ailioa and silicates.

Chiefly orgenic material,
Load Oxide (Pb30,)

8% carbon, 4% volatile,

664 free silica and silicates.

Lesd Acetate.

100% hydrated calcium sulphate.

Manganese poisoning conceivab.
arises 3See itom 21, abovej |
of silica and silicates conce:
might lead to silicosis in th
of gross and prolonged exposw

See 22, above.

See item 25,

No more toxic then 0611 dust,
practically harmless.

See 9 above.

Under conditione of adequate
sufficient free silicd is pre
produce silicosis. See item !

Ready source of lead f’oupnim
posure is provided. MNore =0l
sulphate. For symptois refer

Produges no qusty lung dissas
soerves to prevent silicosis w
with silics dust. Infrequent.
low-grade skin disease from m
action chiefly.
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Cods # Neme Consumption Composition Toxioc Propertiea
48 **  Lithargs (powdered) 22,960 Lead Oxide Ready source of lead pois
item 9.

54 . Indian Red 11,998 Iron Oxide. 2% silica See item 17.
end silicates

58 Mineral Black 23,599 (x) 72% Carbon Practically harmless. Ha

- ' . 3% Volatile case of silicosis from tb

255 81lioca oontent of this sudbstance

57-0 ** Chrome Yellow 1,992 70% Leed Chromate Definite Source of lead
(nitrate) _ 30% Lead Sulphate See item 9 sbowe.

6l Ultramarine Blue 7,474 May be the same as Prussisn If ferric ferrocyanide, a
blue and therefore chiefly high temperature may give
forric ferrocyanide or may formation of cyanides and
be nsodium aluminum thioceiliocate. dangerous nitrogen oompov
100% ultramarine blue

66 Paris Whiting 120,176 Calofium Carbonate Practically barmless.

9 Motellic Mineral i .

Brown 17,100 50% Iron Oxide, 3% Calcium Harmful in proportion to
: i Carbonate, remainder silica . free silica. Actual inju
and silicates. .

96 Mardble Dust 133,000 100% Calcium Carbonate Essentially hermless. Du
(CaCo5) capable of producing any

disoese of note.

98 Blue Ultra C.U, 13,519 100% Ultramerine Blua Soe item 61.
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Blenc Fixe

Code # Neme ) ;iﬁ;' Faotory Composition Toxic Properties
! Consunmption :
101 Oarbon Black 1,778 Essentislly pure carbon. Trace Essentially harmless.
' of oil.
T 104 vhnp Blasdk, 12,820 100% pure carbon. Trace of oil. See item 101.
100pP Zinc Oxide 79,400 90% Zn0 See item 2.
119 Winter's Metallio 36,200 654 iron oxide, 45 calofum The percentage of fro:
(Iron Oxide) . carbonate, balence silioa not high enough to pm
and silioates. Presence of iron oxid
the sotion of silioce.
121 Oxide # 8 4,229 80% iron oxide, 20% mixed Seo itea 119,
silica snd silicates.
132 Red Iron Oxide 7,200 804 iron oxide, £0% mixed Ses item 119,
. silica snd silicates.
154 Venetisn Red 214,760 335 iron oxide, 416 caloium Essentially barmleas.
sulphate, 24» caloium carbon-
’ ate, trace of silics.
188 Peraian Oulf 3,883 70~73% iron oxide, 24% silicates Essentislly harmleas.
Oxide %# calocium carbonate. ’
R0R **  Paint Grinders 128,643 92% true red lead (Pbs0,) Potential source of 1
Red Lead &% 1itharge (P1O) Seo item 9.
213 9,430 100% barium sulphate Barium 1s .8 toxic e

oompound of barium is
harmless. Not known ¢
poison.
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Code §

it

KNeame .
{

Factory
Consumption

Couposit ion

Toxiec Properties

214

377

Bright n.;i;‘gxic-
! \’4! ‘k‘ K
Powdered ?ésfoh
h i
ot

i,

ey

Bronze Alh.'}mn

Barytes f':‘].@.o
Ground Glue

**  Reno Umber Filler
Black Iron Oxide
Mognetioc

Flaster of Paris

FETI

‘-

2,308

6,300

18,617

513,950

1,087

7,390

4,905

5,984

95% iron oxide, 5% silioca
and siliocates.

100% amxylose.

964 metellio aluminum.

100% barium sulphate.

Animsl glue es used dissolved
in water.

Approximately 60# iron oxide,
12# wanganess dioxide, 308
silice and silioates, 2%
celoium carbonate.

Approximately 95§ maguetic
iron oxide. Trace of silica
and silioates.

935 celoium sulphate
7%. combined water.

Kssentially harmless.

Essentislly baruloss.
workers develop oensiti
ateroh and may present
asthoa or starch dermat

Aluninum qustg a conta
metallic aluminum leads
Aluminus dust tends to
action of silica and to
is bdenafioisl. Jluminu
oconducive to repidly pr
and to explosione.

Harnless. See item 212

Rai'oly this subatance 1
grade skin disease. Ur

See item 22,

See 1tem 119,

Kasentially harmless.
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" Section of Chemical Laboratory. Just ss Continuous
Attention is Paid to the lechnical ispecta of Paint
Products, so Highly Skilled Consideration Should be
Extended Possible Dangerous Exposures Throughout

ths Plant.

acme ifhite Lead end Color dorks
Hamtramck (Detroit) Micnigan

0007-SWP-000030763
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Code §

Rame

Factory
Consuption

Composit ion

Toxie Properties

302

308

404

88 F &8 EE

»”

L 24

*”»

Paraffin Wax

Bee's Wax

-Manganese Dioxide

‘Pipe Line Cleanings

Leoaded Zine

Loaded Zine

»

Leaded Zinc

Magnesium Carbonate

Aluminum Silicate

1,432

15

6,810

68,400

1,488,733 (3)

1,825,800
59,750
4,150

32,000

100% paraffin. '

Natursl ysllow wax.

70% manganese dioxide

65% zinc oxide, 35 dbasic lead
.ulphlt.o

65% sino oxide, 358 basic lead
sulphate.

654 zino oxide, 35» daeic lead
sulphate. .

65% sine oxide, 358 dasic lead
sulphate.

96% magnesium carbonate,
2% calofum carbonate.

Aluminum silfoate with 13%
water hydration.

Essentially barmless,
vapors of molten para
irritating. Pesraffin
skin diseases and rar
paraffin eancers. As
unimportant.

Rarely produces low g
disease. Relatively

Manganese dioxide is
subatance under condi
eoxtensive sxposure.

Practicel source of 1
See 1tem 9. . '

Practical source of 1
Jee item 9. '

Practiocal source of 1
See item 9.

Practical source of 1
See item 9,

Almost entirely harml
wedicine.

Ses item 8.



Code £ Neme Faotory Composition Toxie Properties

Consumption
481 8pecial High Body 842,700 70% bariua sulphate, . Zssentially harmless.
Lithopone 30% zino sulphide. is toxis, barium sulpha
. toxie. Zinc sulphide p
toxie properties. Long
substitute for more har
461V Lithopons 387,650 70% barium sulphate See 1tem 461H
30% xino sulphide.
461R Lithopone 101,800 70% bsrium sulphate See item 461H
30% xinc sulphide.
46180 Lithopone 897,732 (s) 70% barium sulphate See ftem 461H
) 304 zino sulphide .
4613 Lithopone :(manufac- 1,470,245 70% barium sulpbate
turers) 30% zinc sulphide See item 461H
488 Graphite (natural) 240,306 72-74% oarbon
27% silica and silicates. . ) Beosuse of free silica
R s remots possidility th
source of dusty lung ai
produces skin discsse.
less.
528 Carbon Blaok 14,776 Practicslly 1004 oardon,
trsce of oils. ) See Item 101, )
539 Pumice Stone 2,667 1004 sflics and silicates Because of s fair peroe

(powdered) silics, pumice 1s possi
silicosis under conditi
exposure. As here used
harmless. From mechani

skin diacese occasionsl

$9L0£0000-dMS-L000
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1% aluminum
74% barium sulphate

Codef Nane Faotory Composition Toxic Properties
Consusption ’

547 Aluminum Stearate 23,750 100% aluminum stearate Occasional source of bkin dis

566 Whits liineral Primer 308,200 1004 calofum oarbonate Ses 86,

a22 Hydrated Lime 65,168 Mixture of oxidee of calcium ;

{Hydro~Caloine) and magnesiun . Essentially harmless: Very r
srsenic as an impurity in tra

809 Yenotian Red 06,042 85% iron oxide See 119,

0% ocalocium sulphate
10% ailica and silicates

1003 Lamp Blaok 7,890 1004 carbon See 101.

1008 Froench Ochre 6,360 (s) 19% iron oxide See 19, Ochres at times cont
81% silica and silicates end com~ an impurity. Remote source o
bined water of hydration. soninge

1026 Cobalt Acetate T 3,200 Contains not less than £3% cobalt. ‘'ne toxicity of cobalt is uno

should be used with respect.
ing of cobalt, lung cancer is

1044 Zino Oxide 193,140 Kssentially 100% zinc oxide. See item 2.

10442 Zine Oxide 104,932 (z) Easentially 100% zino oxide. Jee item 2.

1093 Super-cel Filtering 30,862 Exact composition not known. Believed to be silicdous powd

Agent in proportion to the froe sil
and in proportion to &xposure

1097 Titanox Pignent 368,250 25% titenium dioxide Titenium dioxide is & very in

Recent reports describing "tit
dusty lung disease, probably
Here rated as innoocuouse.
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Codef

Neme

Yaotory
Consunption

Composition

Toxic Properties

117

8

L2

L 2

L2

Antimony Oxide
{Timonox)

Tuscen Red

Flax Soap

Litharge

Ochre (ferrite, yellow,
1ight)

Litharge +
Isad Carbonate
(white lead)

Ultra Blue C3

Lead Carbonate
{eleotrolytio process)

3,200

1,6”

5,417

. 31,953
78,987

16,775

20,267

3,008
-5,235

969 entimony oxide

‘ £24% iron oxide

16-204 organic coloring matter
Balance silica and siliocates

Linseed 011 soap.

Lead oxide

87% ferrioc oxide
13% silica and silicates

78% iron oxide
5-12% caloium sulphate

Pure basic lead carbomate

100% ultramarine blue

Pure basic lead carbonate.

Antimony is a dangerous subst
particularly when inhaled as
It 1s more toxio thail lead.
manifestations related to gas
tinal tract. Small quantity
this plant precludes extensiv
tical hazard.

Harmful in proportion to cont
free silica. Contaihs small
of phosphorus. Howeter, unkn
dangerous. :

Ocoasional source of ekin dis
ing boils {furuncles).

300_ item 9.

Ses item 119,

See item 119.
See item ©.

See item 08,

See item 9.
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Codef Name Yaotory Composition Toxis Properties
Consumption _
1157 Red Indian 12,392 95% iron oxide
%% silica and silicates See item 119.
1159 Oxide Venetian Red 23,285 8% {ron oxide
15% silica and silicates See item 119.
1168 Metallic Princes 6,432 (z) 80% iron oxide
2% caloium carbonate
16% silica end silicates See item 119.
1168 Red Indian 4,746 85% iron oxide
165% silica and silicates See item 119.
1167 Oxide f6 4,000 90% iron oxide
105 silica and silicates See item 119.
1168 Oxide §9 (purple) 4,125 82% iron oxide '
. 184 silica and silicates See item 119.
1194 Whiting 683,877 100% calcium carbonmate Ses item 96,
1195 Bone blaock M 18,811 4-10% carbon
{cosmic dlaok) Balanoe calcium phosphate,
calcium carbonate and moisture Substantially hammless,
1208 Slate Flour (green) 7,544 Mixture of free silica and silicates Because of a fairly high con
: of free silica, possible sov

with other minerals. Content of

free silioca as high as 27%. dusty lung disease. Goee 1ite
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Codef Name Faotory Composition Toxic Properties
Consumption
1208H Cryptone (double 358,900 524 zinc eulphide See 461H -
strength lithopone) 48% barium sulphate
1208N Cryptone 1,411,800 324 zine sulphide
48% barium sulphate See 461H
12083 Cryptone 152,500 525 zino sulphide
. 48% bafiun sulphate See 461H
Y]
1211 *  Raw Turkey Umber 8,850 12<7%% wanganese dioxide
444 iron oxide
94 caloium ocarbonate See item 21.
1212 *  Burnt Turkey Umber 17,550 855 iron oxide
124 manganese dioxide
30% ailica and silicates
2% oslcium carbonate. Hee 1item 21,
1213 % - Raw Italisn Sienna 37,250 47-50% iron oxide -
Balance manganese dioxide, silica. R
. and silicates. See item 25.
1214 ¥y  Burnt Italien Sienna 6,400 62% iron oxide
Balance manganese dioxide, silica
and silicatea Jee item 25.

1220

1226

Mopham's Oxide 8,465

1/2 Ses. R.8. Cotton 98,883

90% iron oxide
3% caloium carbonate
75 silica and silicates

1004 1/2 Seo. nitrated cotton.

See iton 119.

As such, nitrocelluloss is r
burned, may give rise .to hig
oxides of nitrogen gasés. I
substance may be wetted wit!
natured with methanol and at
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Code f

Nexeo

Tactory
Oonaunption

Couposition

Toxic Properties

1231

1400
1403
140500
1403V
1409

1417

Mephan'e Oxide

Powdered Soapstone '

Lamp Black
Lamp Black

Caleium Titanox
Chinese Blue

Prussian Blue

C. P. Oxide
Titanium Dioxide
Titanium Oxide

Zinc Stearate

Alhorina Iilao lLake

6,350

162,745

1,660
5,080

25,650
1,226

3,883
320,120
160,704 (=)
128,100

5,260

615

Chiefly iron oxide, with a
considerable percentage of
free silica and silicatea. -

Mixture of complex silicatea
with soms free silioca.

Approximately 100% carbone
Approximately 1004 carbon.

304 titanium oxide
70% osloium sulphate

1007 ferrioc ferrooyanide.

100% ferric ferrocyanide.
Ohiefly iron oxide..
100% titsnium dioxida.
Titan{um Dioxide.

Pure zinc stesrate.

264 organic color
76% alumina hydrate.

Seo item 1190,

Harmful in proportion to fre
and extent of exposwre.

Ses 1tem 101.

Ses 1tem 101,

Essontially harmless: See 1
Harmless unlees highly heate
the presence of firea.

See 1tem 1288,

See itenm 101.

Harmlese. Sea item 1067
Harnleas. See ited 1097.
Widely used as s baby powder
persons acquire skin disecase

action.

Essentially harmloss.
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Code £ Name Taotory Compos it ion . Toxia Properties

N Consumption
- P
1421 Alumins Bronze 600 1004 metellic aluminum powder. See item 292,
1430 ¢ fRapico Yellow 6,440 (=) Believed to be chrome yellow. Obvious possible source of !
. See 1tem 9. .
1448 *%  wWhite Star 10,040 100% antimony oxide. See item 1117.
. Timinox
1808 Ultremarine Blue 674 100% ultramarine blue. See 1itenm 61.
1509 Afir Floated Snow 2,900 Pure zinc atearate. See itom 1409.
Tloss

1510 Bone Black 35,870 10-12% cerdon, ocontains Essentially harmlesds.
organic material.

1652e Atlantioc Blue 7,820 (=) 100% ferric ferrooyanide. See 1tem 1288.

1526 **  Leaded Zino 627,150 808 zino oxide, 404 basic " Obvious possidble acurce of )
lead sulphate. See item 9,

1531 & , Aabdestos fidbre " 1,400 Complex megnesium silicate . Ses item 20.
with impurities.

1933 Pale Gold Laoquer 350 Inadequate information. . Inadequate infomation.

Striping . B . .
1538 Zine Sulphide 214,957 100% sino sulphide. ) Harmless. See itenx 461H,
1538C Zino Sulphide 46,200 Zinc sulphide. See item 461H

0ff Shadse
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Toxio Properties

Code # Name > Faotory Composit fon
. ) Consumption
®*  Asbestos Fibdre 28,440 Complex magnesium silicate with See ftem 20.
. iompurities. .
Yellow Crude Scale 1,288 (s) Low grade paraffin.- Possible source of iinor ski
See 1tem 392.

Wox
Zine oxide (Zn0). See item 2.

Zino oxide 109,090
Filtering Agent 32,790 Infomtion.lncomloto. See itom 1093.
1570 *¢ Orange Mineral 2,700 - 95% true red lead. Obvious source of léad poisc
Triple A See item 9.
1871. Bone Black 34,085 10-12% oarbbn. Contains Ses item 1510,
. organic material.
Vernoeluminum s1,261 65% aluminum +  Aluminum content harimless.
minimza 35% naphtha. all 1light petroleum derivati
produce acute or chronio sy:

or loculized skin disease.
tion coumon. Commonly $erm
Chronic form rare and resem
. eolerosis. Associated with
. and kidneys. For elaborate
Hayhburst's article, “Indust:
1935 or 1936,

70% water, 30% caloium Frequent source of low grade

48,892
linoleate.

Caloium Linoleate
Pulp

zzzosoooo~dms-4ooo
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Code #

Nams

Faotory
Consumption

Composition

Toxic Properties

1728

1746
1747
1748

1749
1750
1779

1796

1814

1721 **

L2

L2
Permanent Green

Cosmis Blaok

Aluminum Bronse

. Standard Varnish
" Aluminum

8906101 Toning
Black

¥ranchon Maroon
Midway Maroon

Powdered Mica
Ming Orange

Petrolatum Paste

4,928

7,688
8,700

9,250
4,088
650
944
30,500 (z)

2,876

1,844

100% hydrated chro;niun oxide

Carton Biack.

100% aluminum bronze.
100% aluminum bronze.
Lacgquer paste dye.

Information incomplete. -
See T-293

Complex sodium, potassium
magnesium siiicate. Unfixed
chemical constituency.

72% lead chromate

198 lead sulphate
9% other lead compounds.

Stanoline amber petrolatum paste.

Some, dut not all, chromium c
toxic. Systemic disease unkn
least rere. Produces deep bu
resisting treatment: Leads t
characteristic ulcer known as
Perforation of nasal septum v
lesion. Will aot on unbroken
workers become sensitized to
they react to moat trivial ex

Essentially barmlesss

Harmless oxcept in donnection
explosions. See iten 202,

See item 292,
No kmown toxicity.

Inform:tion incomplete.
No known toxfoity. -
Aotion of mica dust similsr ¢

$als. Soe item 20L; Practie

unlikoly .

Obvious possible source of le

See item 9.

.

Possible source of low-grade



-

Toxic Properties

Coded Name Paotory Compoaition
Consuzption
1817 Surfex . 7100 Treated calcium oarbomate. Calcium carbonate emsentin
L] See item 66.

1825 Lithopons {treated) 163,650 See item 461H.

1830 Chinese Blue 2,033 1004 ferrioforrocyanide. See 1tem 1288,

1831 Chiness Blue 4,253 100% - See item 1288.

1832 C.P. Pruseien Blue 1,800 " See 1tem 1288,

1857 - Dry Ioe 47,824 (3) Solid carbon dioxide Used 1in varnish menufactur
burns following direot con
of finger tips almost inev
direot handling. :

1877 Extra Fine Lining 4,800 (z) 100% aluminum See item 292.

Bronze ’ .

1897 Titanium Dioxide 117,264 (3) Titanjun-barium mixture, 30% See item 1097.
Ti0p

1763 Chrome Yellow 2,808 (z) Mixture of lead ohromate and Obvious source of lsad poi
lead sulphate. 1tem 9.

10109 Pera Toner (ddep) 11,910 (z) 95% organio color Theoretically mey contain

. 5% oaloium carbonate Real toxicity not proved.
) material possibly lighly ¢
10121 Para Toner (light) 10,845 (z) 924 anilin color See 10109,

8% calcium carbonate .
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Codef

Neame

Paotory
Consumption

Composition

Toxic Properties

10132

10180

10189

10257

10263 **

10276

10277

Alizarine Lake Red

Scarlet Lake

Tolujdine Toner Red

Lake Maroon Toner

Tuscan Red

Lake Turkey Red
(11ght)

1500 (z)

900 (z)

15,738 (z)

- 1,126 (3)

" Vermillion Ruby (deep) 8,100 (13)

11,187 (z)

2,416 (z)

19% organdc coloring matter
68% eluminum hydroxide
15% barium sulphate

34 oalcium phosphate

234 organio color
124 aluminum hydroxide

‘65% darium sulphate

Pure toluidine toner and
ochloroform extraction ofer

988

40% anilin color
10% aluminum hydrate
50% darium sulphate

42% barium sulphate

¢4 aluminum hydrate
37% orange mineral
15% eosine lake

264 blana fixe
28% Indian red
394 barytes

7% organic dye

20% organic dye
80% blanc fixe

No proved toxicity.

No proved toxicify.

Raw materials and intermed
1lieved to be highly toxic.
acute nephritis, cyanosis,
bladder disturdances, bloo
damage to the bloode As }
essentially unimportant.

No proved toxicity.

Because of red lead and 1t
this pigment material my
of lead poisoning tnder co
exposure. See iteam 9,

This complex mixture is es
less. lore closely relate
which see. :

This dye may contain free
toxic end possidly a skin
used, not known to be impo
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Codef Name Factory Conposition Toxic Properties
Consumption

10293 Para Red {light) 1266 (z) 25% organic coloring mitter See item 10109.
75% barium sulphate.

10294 Para Red (dark) 5,022 (z) 75% barium sulphate See item 10109.
25% organic coloring matter.

11023 Chinese Blue 8,490 (z) Ferriocferrocyanide. See item 1288,

1J02¢ ** Milori Green 35,448 (z) Green chromic oxide. See item 1721.

11026 ** Chrome Green (1light) 60,141 (z) 8%% lead chromate

) 9% lead sulphate

8% ferrocyanide. See item 9.

11080 * Salvaged Groen 3,400 (z) 25% ohrome green Beocause of chromium conten
67% barytes agent mey be harmful. See
8% china clay.

11087 ** Chrome Green (olive) 3,138 (z) 100% chrowe green. See 1tem 1721.

11098 Prussian Blue 7,380 (z) 97% ferrocyanide blue. See 1tem 1288,

11112 leke Green Doep’ 150 (3) 394 blano fixe If green pigment be either
21% sluminum hydrate lead, which is not known f
0% ooloring matier » available, this subastance

harmful.
11133 * 3,024 (3) 100% chrome green. See item 1720,

Chrome Green Dark



4LLOE0000-dMS-L00

s

el

Codef
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__Consumption

Paotory

Composition

Toxic Pmpertiea

11163

11164
"11168
1212
12007

12010
12054

12204

in order to avoid unnecessary repatition.
eto., all representing mixtures of lead ochromium combinations.
Suffioient have been included to indicate that chromium and lead respectively are toxioc.

$%  Ohrome Gresn Lighs

* Chrome Oreen Medium
. Ohrome Greesn Dark
s Light Chrome Green

**  Chrome Yellow

**  Ohrome Yellow Medium

4 Zino Yellow
**  Nitrate Yellow

**  Chroms Yellow Orange

E

17,133 (z)

40,467 (x)

528 (s)
8'.808 (s)
50,948 ()

24,030 (s)

3,408 (s)
829 (s)

11,411 (s)

80.9% lesd ohromate
11.5% lead sulphate
7.6% ferrocyanide.
100§ chrome green.
100% ohrome green.
100% ohrome green.

73% lead chromate
27% lead sulphate.

100% lead ohromate.

60<70% combined zdne chromate.
54.68% lead ohromate

44.3%% lead sulphate.

S56.5% lead oxide

2.5% 1ead sulphate
61% lead chromate.

Obvious potential source of
Boe item 9. ' .
Se0 item 1721.

Hee item 1721.

Se0 item 1721.

Obvious potentisl sdurce of
See ftem 9.

Se0 item 9,

Potential source of ohronilm
See item 1721,

Obvious potential source of
See 1tem 9,

Obvious potential source of
See item 9.

In thie foregoing Goument upon the poteniisl toxio propertiios of dry substances used in this plant, many apociﬁu 1tems

In thie listing there appesra a score or more various shades of green, orsuge, ¥
Nothing would be gained by the inolusion of every individua

A few itoms have been left off this liat due to the lack of any information as to thoir chemical nature. 'L'hii statowe
particularly to various maroons end similar substances in which eniline dyes of unknown composition have entered. However,
fashion this listing provides information me to toxie properties of practioslly all dry aubstances used in this plant,
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RAW MATIRIALS=-GRS

—

Composition

Toxic Properties

e

Consurption

a2

102
253
259
268
568
587

o598

630

637

8tanderd T.N.
Sbellac

"E" Rosin
Kauri Gum Brown
Damar 3ingapore
Rosin "W*
Congo I 4

Shellac Bone Dry
Bleached

’

East Indis Nibs
Pale

Ester gum

Rosin "WW"

8,076

264,421

24,979
68,017
273,732
17,070
102,350

64,454
870,190

423,016

Natural orpage shellac. Probabdbly
containe traces of arsenic as an

impurity or as a preservative.

Natural Conifer Roein.
Natural gume.
Naturel gume
Natural gum.
Katural gum.

Natural gun with possible trace

of arsenic as an impurity or
preservative.

Natural gum,
Synthetic rosin. Glyoeride
of ahjetlc acid.

Natural gum.

Dry shellao is essenitially n
but occasionally produces sk
through sensitizatioh. As u
may bde definitely irfitating
ocutting agents. Many cases
from wood alcohol used as so
Low grade skin Jirritant.
Possible source of skin dise
Possible source of skin dise
Minor source of dermatitis.
Potential source of skin dis

See item 82.

Possible source of skin dise
Possible source of skin dise

May osuse skin affections.
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Code # Neme Factory Composition Toxic Propertiss
Consumption )

996 Asphaltum Gum # & 162,697 Asphaltic tar bituminous. When heated emits s divers
vapors, many of which are 1
the eyes, mucous membranes

1084 Damar "Batavia® 16,559 Natural Gum. Potential source of skin 4!

1007 Gilaonite 245,476 Mineralized tar-like body, See itom 996. Remote possi

general order of aephaltum. respiratory tract irritatic
: source of skin disease.

1238 Demar 27,498 Natural gum. Has a4 skin disease.

1239 Demar Gum DL Grade 8,250 Natural gum. Potential source of skin d.

1262 Amberol 75,506 }odified synthetic glycerol Known source of skin disea:

resin. '
1297 Resin N 223,628 Synthetic type of resin. Poasible source of skin a1,
(synthetic)

1298 . Resin EH 32,720 Synthetic type of resin. Potential source of skin Q'
(synthetia)

143 Rezyl # 19 42,971 Rezyl type candensation resin. nown irritant to the resp

Phthalic glyceride. - tract, eyes and skin.

14340 Amberol F 601 . R7,604 Mod if 1ed synthetio glycerol Possibly capable of inducir
{dark) resin.

1512 ** Phthalic Anhydride 279,465 Phthalic ooid. Definit o source of ekin 41

bronohitis, eye irritation,
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Code # Name Factory ' Composi t fon Toxic Pwperties

Consumption
1575 Super-Beokacite 100,403 Synthetic type of conlensation Enown source of skin diseas
resin. .
1714 Amberol # 102 12,908 (z) See item 1434 D. See item 1434D.

_Of all of tbhe thousands of gums or resing, natural and synthetic, potentially used in the manufacture of varnial
related coating materials, nearly every ons mmy be the cause of skin injury to worlmen. The natural resins or gum are 1
likely than synthetiocs t be an sotive skin irritant or skin sehsitizer. In any one varnish plant, it is unlikely that a
expsrisnce will be doveloped relative to skin affections emong workers, anl yet in the aggrogate the total numbef of such
throughout the country is gppreciably highe This matter of skin disesses fram resins has been investigated dy the United
Publioc Health Service and published in various papers amenating from the Treasury Demartment of the Federal Govertuent, s
the Public Health Bulletins. One article appears in the American Journal of Public Health for the year 1936, A fairly el
dermatologic dbibliography may be drought together covering this aspect of vernish manufacture. Additional discussion may
in a subssquent seotion of this report, dealing with skin diseases. ’

(See Journal of the American Public Health Association, June 1936, Vol. 26, No. 6 "Dermatitis from Synthetic Resine and W
Louie Sohwartz) : : :

.



RAW MATERIALS=-LIQUIDS~~CIRCLES

Toxic Properties V

Codef Name Factory Composition
Consumption
{1) Acid Refined Linseed 12,400 gal. Qacasionally leads ¢4 minor ¢
011 In connection with storage ir
areas and when oocated on sur
give off cardbon dioxide or ot
Tank cars and other. tanks lat
this o1l should not be entere
caution and protection.
(2) Raw Linsesd 011 £05,209 gal. (=) Boe item 1.
(3) Raw Perilla 01l NB 172,984 gal. See item 1.
(13) Boiled Linseed 011 17,181 gal. Ses item 1.
(common)
{24) **  Turpentine Spirits Discontinued. This variety of turpéntine he
{steam aintilled) past proved to be exqittsitely
the skin. Soms batches appes
. irritating than others. Outt
disease have occurred in epi¢
steam distilled wood turpenti
is more irritating than the 4
distilled. It is notéed that
turpentine has been dimscontin
Company. This is commendabdle
customer protection énd satis
a consjideradble extent for the
workers in this plant.
(44) Varniah Makera Linseed 60,844 gal. This is a 100% linseed oil.
011 ’
(63) *  Liquid Potroleum Nsphtha 327,274 gal. 1005 mineral s irits. ‘See general discussion under
P

{venzgne)
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Codef

Composition

Toxio Properties

(92) i
(113)
(114) **

Neme ) Yactory
Consunption
Gum Base Dryer 600 gale
Raw Castor 041 16,937 gal.
Wood Adloohol 839 gal.

{Mothyl aloohol, methanol)

195 vegetable oil
125 gun

475 mineral spirits
175 turpentine

6% aryer

Potroleum hydrocarbohs in go
practically harmful in propo
volatility. Those sgents fa
genersl category of gasoline
benzine naturally afe more t
higher boiling agents such a
naphtha, Stoddara‘'s solvent,

See items 63 and 1676,

In spite of the bland qualit
its oxtensive use in medicin
extoernally, 1t still occasic
sensitization and violent sk
This statement 1s not to bde
apprehension. .

To the fullest extent possit
sbould be eliminated from al
manufacture. Its usé and mi
accompanied by disaster thro
The faot that it produces to
blindness makes of this ager
pathetic ocoupational affect
that it possesses intdxicati
and a fairly agreesable taste
wary to consums this Ceadly
age purposes. ‘he total nux
the use and misuse of wood e
country in the past £b years
particularly was high during
era. If it be necesssry to
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Codef

Name

Factory
Conaumption

Composition

Toxic Properties

{140)

{141)
(149)

Raw China Wood 011
(Tung 011)

Kerosene {debloowed)

$3% 90% Benzol (benzeme)

254,581 gal.

65,922 gal.
21.283 gal.

100% vegetable oil.

100% mineral spirits.
100% benzol.

all workers should bé fully a
its properties, warnings shou
end protection should be exte
the 5% of wood alcohol usaed f
purposes is not knowit to be s
bring about disaster under or
turing coniditions.

Hather frequent wuiéo of eki
Otherwise, rofer to item 1 ab

See items 63 and 1574.

At the present time,.the cons
benzol in paint manufacture 1
nil oompared with the period

years ago. The reason for th
in use is primarily the well

to users of benzol ocvatings o
oextent the manufacture of suc
toxicologio literatufe of thi
replete with articles on benz
The present investigators hav
‘small dook presenting the out
of benzol poisoning afid the c
which it may arise. This ocos
carbon, when proaont.in such

as 100 parts per million of e
cause chronic poisoning. Suc
tion as 1000 parts per millic
tably will affeot the majorit
long exposed. A very high co
will lead to acute denzol pol
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Fagtory
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Composition

Toxic Properties

(186)

Fish 041

55,832 gal.

is entirely different to the 1
chronic form. In ths acute v
outstanding manifeatation is ;
with death occurring in a few
fow minutes. In the chronic -
chief point of action 1s upon
of the blood leading to merke
in both white and red cell co
ensuing condition 18 describe
anemia. It is the intent of
comnont to discourage the use
and to urge full protective g
procedure oconnected with its
this plant. :

It is not determinable from t
at hand that this item refers
or to blown fish oils The fi
is malodorous, dbut not partic
It may produce nausea, distas
neuroses, but after &ll 1s no
On the other hand, .when this
blown and heated, itk offensi
become multiplied end in adai
and other aldehydes are produ
is a highly irritating substa
and mucous membranes: Lately
scribed by licNally as conduci
disease. At the present time
statemont is open to question
stance is rated as offensive :
highly toxice



Codsf

Toxic Properties

(187)

(213)

(225)

$8LOE0000-dMms-£0gg

Name Yactory dompoutlon
Consumption
Methyl Acetone 19,442 gal..
Blown Lingeed 011 698 gal.
Coal Tar Creosote 01l 5,145 gal. 100£ oreosote oil.
Turkey Red 01l 179 gel.
** Toluol 248,011 gals. 1008 C.P. toluol.

Until recently acetone has de
only as a skin hazard. Recen
to attach some significance a:
of systemic disease. See the
Industrial Hygiene, Vol. 18, !
1936, “The Relative Toxicity
Mothyl Alcobol and their Mixt

See item 1. However; blown 1
is apt to be a more active sk
than ordinary linseed oil. S
dangerous.

This oil represents s hodge~p
organic acids, phenolic bodie
nearly all of which are capab
skin injury. These investiga
seon outbreaks of skih diseas
by creosote ofl., Howdver, th:
oreosots o1l is applied to a -
chemicals s0 that the condenmn
made may not apply to all ver

This bland oil is essentially

This widely used solvent is &
benxol, and possessed toxic p:
very similer nature. It is 1
only because its boiling poin
The olinical picture produced
action of toluol is identiocal
vory similar to that for benx
149,



Codef

Rome

Yaotory
Qonsumption

Composit ion

Toxic Properties

{201)

(203)

(330)

Mixing Varnish

Pine 041

Ethyl Alcobol -

Mineral S8pirits
Naphtha

Rew Soya Bean 01l
Bodied Soya Bean 0il

Glycerine

Heet Bodfed 011

1.7“ 8&10

1,325 8010

93,511 8310

916,236 gal.

13.058 gal.
14,695 gal.

8,369 1bs,

3,180 gal.

31.19% wood ofl
32.2 % perilla oil
35.85% mineral spirits
+64% manganeae
«32% cobalt,

100% pine oil.

95% drain alcobol.

1004 mineral spirits.

100% soya bean oil.
100% vegetable oil.
1005 giyoerino.

100% linseed oil.

This mixture 1s signifioant ol
of its petroloum spirits conte
manganese and ocobalt present ¢
low quantities as to be compa;
unimportant. Practical souro
disecase. oo

This distillation product con
turpentine manufacture has bo
source of skin disease and re
treatment for skin disease.
useful in the tréatmsnt of atl
and other ring worm infection
used is feirly unimportant.

When used under conditions fa
evaporation such as around Ba:
80 much dvaporation may teke |
produce alcoholio intoxicatio:
grosa evaporation takes place
with work operation exhaust d
desirable.

See 1tem (63) and 1576 Dry.

Possidle source of skin disea:
See item (418).

Contact with glycerine of con:
greater then 25-30% may lead
irritation, Irritating when |
temperatures.

Ses item 1.
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Codaf Name Yaotory
Consumption

Composition

Toxic Properties

(s84) * Xyloi 169,084 gal.

(1167) ** Butyl Alcohol 47,157 gal.

(1170) = - Butyl Aoetate 151,632 gel.

(1171) Amyl Aceatate 7,415 gal.

100% xylol.

- 100% butyl alcohol
{butynol).

Butyl acetats.

Amyl acetate.

This solvent is a higher hom
benzol and along with toluol
much substituted for benzol.
higher boiling point, its va

. readily arise in conneotion

It ie a preferred substitute
for benzol. However; it is
and should be used with caut
produces disaase states simi
but casea are rare. GBee it

In low concentrations beginn
100 pepems may producé derma
nephritis, anemis, pulmonary
degeneration of the liver, a

More of an irritant then eth
but 1s regarded aa less inju
synthetic amyl scatate, whic
is believed to be mot'e objeo
the natural producte ’

The synthetic variety is mor
toxicologically than its nat
part. Both varieties lesd t
of the eyes, mucous fmembrane
tract and occasionally the »
Compsratively hermless.
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Codeg Nate

Yactory
Consumption

Uomposition

Toxic Properties

(1257) ** High Flash Solvent

Nephtha
{r273) - Fine Soya Bean
) 011
{1467) _ Kldorsdo Engine 011
(1518) Eldorado Engine 0il
(1620) Dibutyl Phthalate

»

{1621) * Lindol Tricresyl
Phosphate

78,978 gale

5,800 gal.

2.503 mlo
80,825 1bs.

17,‘2‘ 1ba.

In an earlier day solvent
naphtha usually consiated of a
mixture of benzol and toluol,
but in recent yeara specifica~-
tions have changed ao that
solvent naphtha contains only
traces of benzol with a high
porcentage of a mixture of
xylol and toluol, with the

formexr predominating.

.100% Soya Bean 01l.

Paraffin oil.

Paraffin O11.
Didbutyl Phthalate

‘fricresy Phoaphate

For toxicity see items (241
whioch in turn refer to item

Ses item (418)

When highly heated vapor or
naugeating and slightly.irr:
Harely skin disease may be |
Even more rarely skin cance)
produced by paraffin.

See 1tem (1467)

Little information available
in other industries by thes
quite innoouous. . Does not «
all easily.

This subatance ia the souroe
"jake paralysie®™ epidémic &
prohibition era. It is the:
standing toxic agent when te
It is not known that eny inc
have arisen or that they ma)
ordinary pursuits. No lees,

- be manipulated with caution.



68L0€0000-dAAS-L000

et

Codef Namo Yactory Compos ition Toxic Properties
Consumption -

(1622) M.L. Ansol 2,603 gal. Full information not available. Full information not availabl

{1634) Blown Castor 01l 67,554 1ba. Olounm ricinus See 1tem (113)

(1657) Lacquer Base 973 gal. Butyl acetate, 1sopropyl This ocomplex mixture of coal
acetate, special naphtha hydrocerbons, acutates, ester
dryolene, xylo}, toluol, nsphtha and alcohol may lead
dbutyl alcohol and 1/2 to acute or ohronic disease ¢
Bea. R. 3. cotton noture, slsc skin disease ma)

produced.

(1674) Plasti oizer 446 gal. No informtion as to exaot Ko isformation as to exaot
type of plastacizer specified. type of plasticizer specified

(1e82) Butyl Callosolve 24,039 1bs. Butyl cellosolve. Slightly more toxic than eth;

which §s reported by the Fede
ment as possessing only limif
Chiefly a respiratory tract !
(1608) Specisl Naphtha 183,223 gal. Chiefly a petroleum fraction. See 1576 Dry and {63}
Dryolene
(1695) Eastnan's Film 1,68 gal. Exaot composition not known. Breathing of these vapors me)
Sorap Solution Probably represents a mixture of mixed intoxication.
ooal tar solvents, esters,
acetatss, and slochel.
(1698) Lacquer Base 37,139 1bs. See (1657). See (1657).
{1711) ¥ish 011 Settlings 1004 fish oil. See (186).

31,222 1bs.
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Factory
Consumption

Composition

Toxio Propertios

(1764)

(1807)

(1830)
{2049)

(2100)

{2113)

(2120)"

(2211)

Guajacol Liquid

Cotton Solution

Ootton Solution

Dipen‘“ine.

Obina Wood Oila -
Fatty Aoids

Synthetic Short 041
Mixing Varnish

Fatty Acide - Linseed

»

Kuodex Lead Drier

(2310) T o Elastoil "x*

807 gal.

563,243 1bs.

2,012 1bs.

2,477 3a1.

4,144 1bs.
847 gals

”.7‘8 1bs.

397 gal.

3,003 1bs.

Guajacol 100%.

See specimen formules of

thinners, solvent basas,

flatting bases, reducers,
eto. furnished at the end
of this section.

See 1item (1087)

Fraction from wood distillation
constituent of turpentine.

China wood oil ~ fatty acid.

Please refer to specimen formulse
synthetic vehicle oil types at
the end of this section.

S0l11d fatty acids of vegetable
origin.

Oum 20%, minersl spirits 80%.

Rowever, this drier is believed
to have a 24% lesd content.

100% fish oil. -

Used medically in ootgh syrup.
intoxiocation not knowm.

See comment on toxioity at the
this section.

See item (1087)

Chiefly skin irritent resembdlit
in 1ts sotion. ‘

The molid fatty acidé are role
innocuous. Ococasionally produ
skin disease.

Se0 comment on toxioity at the
this section.

Sea (2100).

Important toxicologidelly in
$0 the lead ocontent. Seo itex
Also contains mineral spirits.
{63)e

See item (186).
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Name

Factory
Consumption

Composition

Toxic Properties

e

{2508)

(2307)
(2608)
(2611)

(2648) *

[ 16.0£0000-drs-2000

Nuodex 6% Manganese

Muodex 6% Cobalt

Base Laoquer

Isopropyl Acetate

Hydrogenated Naphtha

4,544 1bs.

1,900 1da.

162,659 1ba.

66,738 gal.

13,383 gal.

Gum 20%, mineral spirits 80%,
with manganese.

Similar to itoms (2211) and
{2506) exoept for presence of
cobalt instead of manganese
or lead,

See speoimen formulae at end

" of this section.

100}1 isopropyl acetate.

Hydrogenated naphths.

(2211
Anslogous to/manganess. Howe
is present instead of lead.
may not be an important sourc
poisoning. May not be accept
harmless. See item {2211).

Toxicity of industrislly used
scaevhat uncertaine This age
chiefly important because of
spirits content. Yee item (6

See discussion of tozocity of
mistures furnished at the end
section.

Sams order of toxicity as sth
which is known to produce low
respiratory irritation, nause
rarely headache.

This mod if1ed naphthé is beli
possess no toxio properties b
those posassaed by straight n
Lately there haa besn some ol
bydrogenation of naphthe lead
the formation of a variety of
compounds of highsr toxicity

straight naphihs. TVery exten
hydrogenated nephthas in the
of these investigators has le
single oase of poisohing ghro
of nearly two years. For the
this agent is rated as no mor
than naphtha.



Codef Kame Faotory Couposition Toxie Proportioi
] Consumption .
{2722)A * Mar Proof Mixing 2,536 gal. Yellow soale wax 3.77% Chiefly important because of
Yernish Amberol gum 24.91% spirits contained which i{a c
¥ood o1l 19.55% harmfule Sea item (63)
Mineral spirits 51.77% .
(3053) Sunflower Fatty Aoid 33,988 1lbs. So0l1d vegetadle fatty acid. Comparatively harmlémss. Ooco
cause low grade skin disease
{3060) * Glyoerine 148,564 lbs. 98% glyoerine. Concentrated glyoerine readi
. skin disease. Jee item (434
{30885) Para Thinner 83,227 gal. See specimen form.furnished See general discussion of co
at the end of this section. leading to mixed intoxicatio
of this section.
(3696) Mothyl salioylate 450 1bs. Synthetio oil of iintoraroon. This is muoch used ag a rubdi
. . rhoumatism, therefore substa
harmless. Taken internally
may be poisonous in large do
although salicyletes are muc
orally in medicines Relativ
important.
(3097) Beckasol 13,598 1bs. Phenol formaldehyde condensation Possidble source of dermatiti
product.
{3098) Beckeasol 2,073 1lbs. Phenol formaldehyde eo;néep.eagson Poseidle sourss of dsrmatits
product.
(4000) * Soligen Drier 333 1bs. (2) Contains 25% lead. Possidle source of iud'pola
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Yactory

Rome
Conaumption

_Covposition

Toxic Properties

Related to corroaponding nuod

(4091)

{4002)

(5091) »

(6000)
T-368

Soligen Manganese 162 1bs. (z)

Driers

Soligen Cobalt Drier 156 1vs. (z)

Benzoyl Peroxide $3,095 gal.

Bakelite Reain Solution 11,250 gal. (z)

Containe 6% manganase.
Minerel spirits.

Contains 6% oobalt.
Mineral spirits.

Benzoyl Peroxide (0,HsC0)z0,

Ses specimen formulae for
divers solutions, thinners,
otc. at the end of this
section.

drier. No proof that this lo
% of manganese lesds to a pra
mangenese hazsrd. Mineral =p
may be more significant.

Related to Nuodex drler. The
of cobalt little esteblished.
mineral spirits present thease
be more significents 3Soe ite

Explodes above 108°Cs
See comment at end of this se

on mixed intoxication induced
cal mixtures.



[~
1
D
Py
E g
: Kl
N
=
P
(=]
i e
P
)
[ -]
Y

-

RAW MATERIALS--T NUMBERS

Toxic Properties

Codef Name Factory Compoaition
Consumption .
T-42 CGermantown Lamp 1,550 1bs. Practically 100# carbon. Trace Easentially 1nnocuous
Blaok of oil.

77 Hexalin 300 1bs. (z) Is used in conjunction with various Ia a skin irritant. leads to
soaps to form solutiona and emulsions throat, headache, menital confu
for cleaning type. May be used in urine.
conjunction with dangerous hydrocarbon
-solvents. If aleo hexalin is a trade
name for a substance akin to tetralin,
tetralin is a trade name for tetrohydro-
naphthalene, is a turpentine substitute.

T-83 Mapico Yellow Ochre 7,200 1bs. 984 ferric oxide hyirate See item 119, drys.

T-188 Refined ABC Bentonite 2,700 1bse. Mixed silioates with some free In animal experiments, bentoni
silioa. to formation of scar tissue an

that in silicosis. Remote sov
lung discase.

T-281 * Cadmium . 400 1bs. 224 Oadmium sulphide Cadmjum and its salts are high
20% Cadmium melenide 10 mgmae daily breathed for a
584 barium sulpbate such as two or thras days oay

active gastro-intestinal dises
over a prolonged period may px
injurious. All cadmiuk compor
be handled with caution.

T-287 " Cum Tragacanth 1,210 gal. Vegotahle gum. This gum is widely used 1n mod

less, a fow workers dbecoms sen
presoent skin disease fvllowing
with this substance.
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' Codef Name Factory . Composition Toxic Properties
) Consumption
T-204 Colite . 1,500 1bs. Loss on ignition 163 This material, which resemble
Inorganic matter 125 posaible source of silicosis.
Silica 2% dary.
, .
T-307 Argent Aluminum 223 1bs. (z) 1005 aluminum Essentially harmless. See 1f
Lining .
T-341 Mapizo Super Black 11,319 1bs. (z) Believed to be bdlack ironm oxide, Essentially harmless.
Oxide Fogy0,.

Teds9 Korite Asphaltum 20,250 1bs. Asphaltum. Bituminous tarry body. Comp]
: mixture. When heated, may gl

fumes of irritant nature to e

tract and to skin. Asphaltus

qQuently present low grade ski

plugged pore openings, comedc

T-465 Wyandotte Portland 423 1vs. (z) Portland cement. - Contact with Portland cement
Cement to caustic dburns, uloceration.
o snall amount here used makes
significant.
T-468 Micronized Fidrous Tale 300 1bs. (z) Magnesium silicate. See items 20 and 20L:

In the foregoing long lists of drys,, liquids "T" numbers and compositions, made into thinning compounds, bases,
oto. there is much duplication insofar as toxicologic properties are concerned. For example, in the Purchasing Department ]
laboratory manuals from which these items have been listed for discussion, there may appoar as many as twenty types; variet!
of "lithopone”. 4lthough a fair number of these are mentioned in the present hygienic discussion, gradually these items ref
*1lithopone” became so numerous that all further referoence was omitted. This type of discussion equally applies to & great 1
other sudbstances brought into this plant. For this reason, the hygienioc 1isting of raw materials falls far short of the ite
in the volumes of the Purchasing Department. Further, the hygienic listing refers to no items for whioh purchase bas not be
sequent to the fiscal year of 1935-38. Still further, it 1a noted that the hygienic listing fails to include a fair number
listed only by trade name, for which we hold no data as to chemical constituency. For example, this statement applies to "I

*Cryatone", "Byerlite”, etc.
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Specimen Yormulas for Coating Compounds, Thinnars,

Bases, Etc., together with a Discussion of the Toxe
ieity Resulting from Complex Mixtures.

Foremostly, tbe preceding discussion deals with individual

.chemical substances and fairly simple nirttﬁ-el;» Thus, commsnt has been

made upon such dasic substances as denzol, toluol, ethanol, butanol,
silica, naphtha, manganese, chromium, lead, cadmium, etc. In paint

work, it is inevitable that muck activity will center about the use of
mixtures of various types of solvents, thinners, bases, etc. On this
account, there is now presented a seriss of formulaw stowing the ooupoli-
tion of a variety of coxpounds utilized in the making of still more complex
products. After the listing of these formulas, drief discussion 1l‘pro-

vided concerning the toxicity of these compounds.

Representative Formulae

1. lacquer Base §223 234 10109 Para Toner, Deep
Deep Para Red 12 (113) Raw Castor 011
© 28§ (1620) Didutyl Phthalate
24F (1851) Eater Oxm Sclution
. 13# (1319) Demar Gum Solution

Of these five ingredients, three m.u reproesent compounded articles,
nemely (10109), (1851) and (1519). Thus (10109) Pars Toner, Deep is

made up of sn organic color end calcium carbonate. The Ester Cum
Solution consists of 650f of ester gum and 350% of (584) xylol'and furtber
Demer Gum Solution consists of 474F of 1239, Damar Cum, plus 185§ of

(584) xylol plus 341# of (330), which is 95% ethyl aloobol.

Thus it comes adout that under the scmewhat innmocuous term
"Deop Para Red"™ there lurks the possidility that in the successive stages
of manufacture there conceivadly might be brought about distinet exposure
to two substances definitely kmown to de toxic, pamely toluol and xylel.

2. Thinner 04516 (1s283) 110 gals. (149) Benzol
50 gals. (2611) Isopropyl Acetate
10 gals. (1187) Butyl Alcchol
30 gals. (1170) Butyl Acetate.
L3

Under this term “thinner®, use is made of four solvent msterials, all of
which are imown toxic agents and two of which are distinctly dangerouss
However, it is noted that the very formula carries raference to 'caution"
88 required in connection with the use of denzol.

Since this formula may not be teken as representative, the
formila for & second and more udoly used thinner is here shown in the
following {tem: :
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(1515} *3* 3rade Thinner Acme Use

3, 207.5 lbs. {1170) Butyl Acetate
49 »  (2611) Isopropyl Acetate
8l.5 * (1686) Special Naphtha Driocisas:
109 " (584) Xylel

241 *  (241) Toluol .

27 " {1167) Butyl Alcohol

Again it appeesrs thet in the more or less standard thinners,

“.11qQuid substances capable of fairly Teady evaporation widely are used.

This comment stands distinetly in relation to the complaints being made
by these investigators about the undesirable work oonditions in the
Jacquer Department.

4. (1896) 1/2 Sec. Base Lacquer (Cotton Soclution)

415 1bs. 1228 1/2 sec. Nitrocellulose
106 " (2611) Isopropyl Acetate

l6s * (1170) Butyl Acetate

28 " (l167) Butyl Alcobol

15 *  (330) . Grain Alcobol
225 " (241) Toluol
" (584) Zylol.

45

Again the comment may be made that such s cotton solution po-
tentially involves exposure to dangerous solvent mterial.

5. (2619) T-245 Gum Solution V-8632

374 1bs. T=245 Rezyl Gum

. 93.5 " (1170) Butyl Acetate
3.5 * (2811) Iscpropyl Acetate
280 " (241) Toluol

6. Lacquer Tint 507, Canary Yellow

142 lbs. L.B. 207

14 1lbs. (1651) Ester Gum Solution
59 1bs. (1519) Damar Gum Solution
613 1lbs. (1807) Cotton Solution
2 1lbs. (1616) Solvent Base B

0f the foregoing five ingredients, themselves repressnting come
plex compounds, all require still further analysis in order to reach the
individual constituents. In this case, further analysis is not here listed
to save space, but the point remains cbvious, that in all instances wide=
sproad use i{s being made of subatances, the toxicity of which is well ea=
tadblished.

. 7. Synthetic Base 507, Deep Green

o5 1b. 547 Aluninum Stearate *
lﬁ ® 11024 lMilori Green
bE ® 11025 Chrome Green (light)
¢ 1195 Bone Black
9.5 * 1538 2inc Sulphide ) ) )
7.5 * (2142) Synthetic 041 Xixed Varnmish
(2142) 1s (1257) high flash naphtha and (3085) para thinner. Ia turs,
certain of these ingredisnts may further be brokea downe

Here again, under terminology that discloses no hint as to
possible dangerous material, we are dealing with lead compounds, chromiium

compounds, high flash naphtha and other substances of potentially harmful
properties.
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The objective in mind in presenting this discussion of the make=
up of compounds is to point out that with practically every ramification of
paint, vernish, lacquer and other ooating manufacture, thesoretical oppor=-
tunities for exposure almost regularly éxist. It i{s not argued that actual

and practicel exposures prevail, dut instead it is maintained that these

“toxic compounds, bdeing so widely spread, might, on occasion, give Tise to

cases of occupational diseases at almost any point in the plant.

The Toxicity of Mixtures of Harmful Substances » .
In the world of i{ndustriasl toxicology, much is known about the

dangeroun properties of a great variety of individusal sudbstances, including

1iquids, solids, dusts, vapors, gases, mists, etc. Ways and means have been
devised rér measuring the conceﬁtntion of these various agents L;ndor divers
circumstances. When, however, these substances are found as mixtures in the
atmosphere and particularly as mized gases or mixed Yapors, an enxormous
lack of information exists.

It is well nigh impossidle, with any of the equipment and pro-
cedures now availsdble, readily to messure on a percentage dbasis the presence
of such vapors as those from benzol, toluol, ethyl slcohol, dutyl alecohol,
isopropyl acestats, glycol, when these substances, or any similar grouping,
co=axiate With reasonadle cortainty, the extent that various comstituents
of a vaporous ﬁuxturo may be estimated from a knowledge of the respective
chemical and physical properties. Bowever, in complex mixtures, this
adcurscy may still provide for & thirty or £ifty per cent error. -

Zqual difficulty is sncountered in delineating the effects of indi=-
vidua)l memders of & group of mizxed vapors or gases. To some extent, ths
sction of one particular constituent may mask the wanifestations of
harmful action of some other comstituent. In u.dustrinl hygiene work, this
situetion gives rise to a well recognized but little koown f£ield of mixed
intoxication. Such a situation exists in the Lacqusr Department of this
Plant. EHere it 18 known that e very high concentration of mixed vapors

is widely present, but it is not known that this vapor concentration is
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paramountly mede up of any ons vaporous material present, such as toluol,
xylol, dbutanol, ethanol, nsphtba, acetates, or others.

By common consent, under such circumstances, much significance is
attached to the most toxic body present in a mirture and to assums that

at least a portioz of the vapors present arise from this ou‘éatanding sgent.

"1In the ease ©f the Lacquer Depart-ne;t. such significance. is to be attached

to tbluol and to butanol. Because of the inadility precisely to measure
Quantitatively the rresence of barmful vepors in mixtures of vapors, it
becomes necessary to stress the importance of providing preventive

applisnces and practices such as will largely elimimnate the entire lot of

di{sturdbing vapors or gases.




OLOMINATION SURVEY

In order to present a better understanding of the results
of this survey, scme of the factos en‘éering into the récamndntions,
. A appearing later in tiis report, are first btriefly cmsmuﬁd. These
' factors relate to .the more common defects of imdustrial {lluminatiom,
such as (1) intensity; (2) quality (color or spectrsl .composition);
(3) distr;.but:.on; (4) steediness; (5) diffusion; eand (6) direction.

One of the most important factors of industrial illuminetion
s the intensity of 1ight. The time required for a worker to see an
object is dependent upon the quantity of light on that odbject., TFor
sxample, it requires twice as long to see at- 3 foot candles as at
30 foot candles. ihere the industrial worker has defective vision,
the time element increases and since & lerge percentege of industrial
workers have defective vision, mumination intensities decome an
important factor.

The guality of light as mentioned above refers to the
color or spectrzl distribution of that light and it is generally
agreed thet light which approaches diffused daylight is best fram
an industrial point of view, In most artificial lighting installations
‘the 1light employed is too yellow., <his fact becomes of even greater
impartance where color judgements are to de made. EKogardless of these
facts, however, crdinary light is entirely satisfactiry 4if all other
factors of {llumination have deen properly considered.

The distridution of light in any workroam is an exceedingly
impartant factor in industrial illuminaticn. Tas ideal situation
exists when 'th- general workroom illumination is high with local
lighting fcr those ereas requiring close vork. In case of dotocti.ve
distridbution, the worker in.the well lighted erea is unable to. see
for & period of tims when walking into a relatively dark area. This
condition of cc;urse presents a definite accident hazard and produces
ocular fatigue.

The unsteadiness of artificial fllumination is the scurce of

fatigue due to constent demands upon the eye for readjustment. This

.0000'50800




el

factor is of little importance in this plent, but in plants where low
frequency current is used, it becomes an important factor,

Fram the industrisl standpoint, diffused light plays a very
important part, since workers in proverly diffused light avoid
rapid fatigue and Ayestrain. Diffused light dces not produce sharp,
dense shadouws which are a proliric cause of industrisl accidents.

In general Aiffused light is furnished by providing frosted glass
reflectors, indirecting lighting 2nd refle cting surfaces.

In most cases of industrial illumination, directiocn of
light is of little importence wken proyer diffusion and distridbution
of light is furnished. However, if the eye r;ceivoa direct reflection
or is in direct line with the sowrece of light, careful consideration
should be given. ihese two condit ions produce glere which perzanently
injures ‘the eye and affects ths nervous system,

Since the factors of illumination mentioned above directly
effect the workman's physical condition or the quality and quentity
of sork produced, illuminetion becomes an important consideration for
this campany. In meicing this survey and recommendations, thsse factors
were kept in mind at all times,

The unit of {llumination is the foot canfle and it is in
these terms that the field data and lighting requirements are specified
in this rep;:rt. The instrument used in this study for the collecticm
of field data w:s the leston Foot C andle Mster. Its size and the
rapidity with which readings can be teken make it particularly
adaptable for the ccnduct of a survey of this type. The field data
wera collected with the assistance of Mr. J. L. Glymn who located
the various menufacturing departmsnts and obtained certain neéesury
informat ion. .

In genersal this survey was ccnducted in the following manner,
First the building and floor or dop&ment aumbers were recorded,
Geparal observations were then mede and recorded of the gensral
conditions affecting 11lumination such as conditioﬁl of fixtures,
cleanliness of windows and skylights, cleanliness of fixtures,

condition of walls and ceilings, position of outlets and a general

eyaluation of the present lighting conditions. Infommation as to the
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kxind of day and whether or not the suﬁ was shining was also recorded.
Toot candle readings wex:e then taken at the plane of work end at
operator'c position. Although readings were not taken at a1l points
of vorks representative readings were teken iz each workroom which
gave an average picture of the working aresa. In the case of the
gezl:eul offices, readings on avery second or third desk were made.
The .survey -covers the manufacturing departnexnts, gmeni officess
laboratories, printing department, maintenance department, power
house and certain other miscellaneous work places. 4lthough very
few, if any, readings were taken iz warehouses and stairways,
certain observations were made and scme consideration is given in
) thﬁ report.

On the dey which the survey was conducted the atmospheric
conditions were samewha: changeable. During the gronter.pnrt of
the forenoon the sun was either partially or entirely hidden. The
‘visibility was generally poor. However, in the afternoon the sun
sppesred and disappeared seversl times, but in general visidility
was good end the sky bright. The changing ntno;phe:ric conditions
recessarily affects 111\n£§ntion readings and in melcing the specifie
recommendations these factors were taken 1’nto eoininleution. in
general it was considered that outside atmospherio sonditions
increased the illumination readings by 30-50%. Howover, in -301;0‘
cases it was ﬁelhnd that outside light was almost ontiz;oly
re:pouibié for the foot candle readings cbtained and recommendations
v:efe mnade téeofdingly. In still other ocmses, outside illumination
entered in little, if any. .

Referring to the specific recommendetions whiokh follew
it will be noted that in certain cases no suggestions were made to
increase illumination. In same of these cases the illumination is
already sufficient while in other cases it is believed that the

i1lumiration will be increased sufficiently providing the general

recarmendations are followed,
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It was noted that in seversl manufacturing departzents
of this plent a reflector wus beirg used whichk was equipped with a

screen over its face. Although this type of reflector protects

asdnct broskags aod ohher dmmage it fileam st o Mlr porcentage
of the light, thus reducing its efficiency, Thie typé of reflector
also traps considerable dirt and unless it is clesned freqﬁently.
the light furnished the workromm {s reduced to a xinime,

In a previous section of this report a mention of s'hro
was mdo.. Througkout this pleat it was observed that mamy workmen
were exposed to glare. In many departments, especially the storage
roams, large nuzbers of bare lmps were used as a source of light.
Aside frem the fact that fhese lsmps produce glare which causes
injury to the worlmen, the efficiemcy of sush illumination is very
lows A large percentsge of the lizht produced by these lamps is
absorbded in the ooi}ing. If these llmpn wers equip'ped with approved
reflectors, all light would be directed toward the floor whish would
probdably result in adequate illumination for this type of work place.
In still other cases, reflsctors of m anciernt type which havanot
been properly msintained were being used.

One of the ‘;rutnt factors 4n the low foot oandle readings
observed throughout this plant was the acoumulation of dirt oﬁ the
sources of light. Sinse it s possible for dirt to cut out
practically all of the light from o pu'ticﬁhr source; it is reasone
able to believe that the general level of {1lumination has been
greatly reduced in this plamt through dirty fixtures, windows and
skylights. Since reflected light plays aa important part in
industrial lighting, it 4s believed tiut‘ the general level of
4lluminstion has been reduced through poor ro:fecting walls and
ceilings. This condition was in evidence in many departments of this
plant,.

Referring to the accompanying table, there were two

cases in which desk lemps were recczmended where it was not feasible

to incresse the general illumination. The lamp referred to is the

-

00N7.SWD _Annnsnona . -



e

I. 2. 3. larp #778. This lamp is especially made for offices and
is approved and recormended ty the Illumineting Ingineerins Society.

Recommendations:

Aside from the irdi{vicual recommendations appecring in
accorpanying tables, the following general corx.ents are in order,

1f it ray be assumed that nearly perfect fllumination is to oe ob=

. tainsd. It i3 pointed out that the standards -set ‘in-this :section

ere quite bhigh and in some measure almost unattainsble in this es=
tablistment with some old buildings. On this account it seems only
fair that these investigators recognize that if the company comes
within 15 of attaining the high standards set that a very good

Job will heve been accomplished in improving lighting in this plmt;
In short, all recomeniations mede tbroughout this section may be '
discounted 155 should the nead erise.

1) Wash walls and ceiling or paint walls and ceiling in general

.offices (main offices). If feasidle, this should also be done in

meny of the manufacturing departments.

2) Cleen lighting fixtures in all offices and printing depertment
and clean once each month thereafters '

3) Clean lighting fixtures in all other departments and clean once
every tvo months thereafter.

4) Replace burned out lamps and those lamps which have had 1000 or
more fours of service. Change hmpi every 1000 hours of service
thereafter. )

S) Wash windows and skylights and repeat process at least twice each
year.

6) Replace old type of reflectcr with new approved type in all cases
where old type is pow being used. ‘ *
7) Install approved type of reflector whare bare lamps are now in
service.

8) Make frequent checks of the lighting system to insure adequate
maintenance of equipment.

9) Eliminete all open lights in those sections of the plant dominated
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by seafety light equipment. It {s quite foolish to install 86,’4 of

spark proof lamps and then intersperse 207 of unprotected lamps.

Such {8 reported to be the case in a few departmants.




Fleld Data and Results

TILULOMATION SURVEY

Poercent of

Position Foot Candle & Std.* Foot Percent of.  Recomenda
Reading Candles Maximum Std. Minimum Std. -
Laboratories - 2nd floor
16 15-10 106 160 ) ..
: 8 " 53 80 ) Reartange Desl
E. Bench ~ Lab. # 2 . 30 " 200 300 )
W. Bench " " : 30 " 200 300 )
16 L 106 160 )
) 12 " 80 120 |
E. Bench -~ l1ab, #1 30 " 200 300 ) See Genersl R
¥. Bench - " 24 " 160 240 )
30 " 200 300 )
36 " 240 360 k
E. Bench - Lab, ¥ 3 15 " 100 150
W. Bench - Iab. # 3 . 17 b 113 170 )
12 " 80 120 ) - .
5 " 33 50 Inctrease GCene:
REDACTED by 1008
. 2 " 13 20 Install Desk )
E. Bench - Lab. # 4 » 14 " 93 140 [
W. Bench - Lab, # 4 24 bd 160 240 -
Spray Booth . 35 8-5 430 700 m———tem——————
Humidity Bath 8 . " 100 3 [ ——
Lab. Roll Mil)l - Grind. Room 10 15-10 66 100 ) '
Stone Mill - Grind. Room 4 b 27 40 ) Inctease Room
Mixing Bench - Grind, Room 7 " 47 70 ) 1004
Stationary Wash Bench 10 " 66 100 ) -
6 " 40 60 Increase Watte
Nearest Desk t
50 " 330 500 e et

.

Code cf Lightliy. lazineting Lugineering Society. 1930



Position Foot Candle Sta. Foot Percent of Percent of Re cormen
Reading Candles Maximum Std. Minimum Std.
n 15-10 73 100 Increase lia
REDACTED Nearest Des)
47 " 314 470 00 edcceeemca.
10 " 66 100 Increase Va'
Neatest Des!
E. Bench - Talbots Lab. 4 " 27 40 Increase Va
Nearest Ben«
.W. Bench " L 6 L 40 60 Samd as E, !
20 " 133 200 000 esececaaea-.
30 b 200 300 —————— e e e
Large Table 16 . 106 160 ————————
Laboratories - 3rd floor ]
Telephone Board [+] " 0 o Lamp Burned
: Watt Lemp
~ 3 desks 8 " 53 80 )
14 " 93 140 ) Increase Ger
4 " 27 40 )
3 " 20 30 Install Des)
32 " 213 320 - ——————-
Mixing Bench 7 " 47 70 Increase Wat
Double Working Benches 11 L 73 100 " [
Dept. - 3 desks 14-12-13 - 87 130 e a—aa———
Bench 9 " 60 90 ) .
- Ranch 3 . 20 30 ") Increase Roc
13 " 87 130 ) 50-100%
6 " 40 60 ) ’
Balance ? " 47 70 Install Bal,
Chemn, Hood 4 8-5 27 40 See General
Stairway - Bullding # 3 0-2 3-2 0-67 0-100 Incterse Waf

Install Fro:



Position Foot Candle Std. Foot Porcent of Percent of Recommendation
. Reading Candles " Maximum Std. Minimm Std. '
First Floor
E. Labeling Machine 6-10 " 10-6 80 133 Install App
Stenciling Machine 3 i 30 50 )
. - Desk 2 10 -8 20 25 ) Increase Ro
Labeling Desk 2 10-6 20 o 33 ) and Install
Bldg. # 2 - Paint Dept. .
N. E. Filling Machine 3 10-6 30 50
Filling Machine Next to )
Vibrating Screen 33 10-6 35 59 )
Bench 6 10-8 60 75 ) »
Desk REDACTED 4 10-8 40 50 ) 1Increase Ro
504 10-8 500 626 ) and Ihstall
30" Stone Mills 2 10-6 20 33 ) Reflectors
Filling Station % 10-6 5 8 ;
Liquid Paint Mills (6) 2 " 26 42
Bldg. # 2 - 2nd floor
Mixing Room -~ Whites 0-1 - " 0-10 0-16 )
8 Mixers - Dark Colors 0 b o ] )
Center Pipe Station + " 5 8 )
Desk - Tinting Dept. ; 10-8 5 6 ) . -
Tinting Dept. - E. Wall ’ 3 12-8 25 37 ) Install 150
Tinting Tanks - Center Aisle 0 " o 0 ) Outlets and
" " - W, Alsle 30 " 250 375 )} Reflsetors .
Pony Mixers - W. Aisle 5 10-6 50 83 ) =and Yindows
Blag; # 4 - 2nd floor - Lacquer Dept.
Weighing Station 4 " 40 67 )
Lacquer Tanks 3-5-10 " 30~-50-100 50-83~166 )
Small Batch Tinting 25 12-8 210 " 310 ) Increase Va!
6 10-8 60 75 )
10 " 100 125 )
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Poaition . Joot Candle Std, Foot , Percent of Percent of Recommendations
Reading Candles Maximm Std. Minioum Std.
Mixing Room - 01l Colors 0 10-6 ] (1] Increase Vatteg
to Maximum for
West Atsle . K 3-2 230 3%0 —————————————
Aluminum Room 10-15 10-6 100-150 167-250 [ VO ——
Bldg. # 4 - 1st floor - Lacquer Dept. .
Ball Mills ) . 0-2 53 0-40 0-67 Increase Wattag
by 1b0%
Pulley Chaser 10-15 10-6 100-150 167-250 ———————————
Lacquer Filling 6 10-6 60 100 Increase Vattag
Lacquer Filling - E Alsle 1-3 5-3 20-60 33-100 Increase Wattag
_ by 50%
Blag. # 4- 011 Color Dept. .
W. Filling Mach. - Small Tubes 2 10-6 20 33 )
W. Crimping Mach. 1-3 " 10-30 17-30 )
Tube Filling Bench 3-6 " 30-60 50-100 )
Grinding Mills ~ Lead Dept. B hd 0 .0 ) ) -
Synthetic Filling 2 " 20 33 ) Increase Watta
011 Color Mills - 30" 1-3 " 10-30 17-50 )
011 Color Mills - 20% 2 " 20 ] )
S. Staub - Order Desk 25 10-8 250 310 )
Stone Dressing Dept. .
Lathe . 35 15-10 233 350 )} Vesh Vindows -
Grinder 3 10«8 30 50 ]} by 150%
Bldg. # 1 - Power Plant
Compressor Room T 3-13 n 30-130 50-216 } Wash Yindows -
Generator Room 3 " 30 50 ) by 100% - Inst
Switchboard : 2 " 20 33 )} Reflectors
Boiler Room 3-15 5-3 60-300 100-500 Install Approv

Increase Watta
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Position _ Foot Candle Std. Foot Percent of . Percent of Recdomuendations
. . Read ing . Candles - Maximum Std. “- Minimum Std. .
Bldg. # 46 - Enamel Dept. )
- Desk 31 10-8 310 388 P S ———
De sk 30 " 300 ans e mmmem——————
W. Alsle 7-10 3-2 233-300 350-500 B
Suall Batch Tinting 18 12-8 150 225 i ———————
-~ Desk 40 10-8 400 500 e mnmnn—.————
Center Aisle "1-3} 3-2 33-116 50-175 ———aimnen—-
Pipe Station 10-6 5 8 Increase Watta
Filling Mach. 3 " 30 50 " "
Bldg. # 46 -~ 2nd floar :
Furn X Filling 3-7 " 3070 50~116 ) .
Center Aisle 0 3-2 0 0 )} Increape Watt
Front of 20" Stone Mills 1-40 10-6 10-400 17-667 ) on East Side
Paint Tank Balcony 0 5-3 (i} 0 ) Maximm
Bldg. # 46 - 3ra floor - .
6 Mills N, W. Corner 20-50 10-6 200-500 333833 [T
Alsle Between 30" Mills 10-35 " 100-350 167-600 ———eliemen e
Alsle Between 3 Roll Millp 2 10-6 20 - 33 Increhse Watt
S. Side Lehman Roll Mill - . 6 12-8 50 75 Thoroiighly C1
Inside Guard - and Cover Gla
N. Side Lebman Roll Mill - 13 . 108 163 Seme &8 S. Si
Inside Guard
o Aisle Between White Mills 5-45" 10-6 50~-450 83-750 B L e—
=4 A. Kleck - Order Desk 30 10-8 300 375 ————mp————
N
@ Bldg. # 46 - 4th floor
z Pipe Station 1 10-6 10 17 Incredse Watt
S to Maximum fo
§§ Alsles E. Side 8-25 " 80-250 133-416 | e e --.————
8 Alsles . Side 18-40 n 160-400 300-667 @00 —eaae et
g Alsles White Room 6-8 " 60-80 100-133 vt 0 i i e
—t
=

REDACTED




Percent of

REDACTED

Position Foot Candle Std. Foot Percent of Re cormendat lon
. Reading Candles - Maximum Std. " Minimum Std.
Bldg. # 13 - 3rd floor .
Warehouse 2-4 3-2 67-133 100-200 Install Appro
Bldg. # 3 - 2nd floor
Storage Conveyor 1-3 3-2 33-100 50-150 " "
Bldg, # 3 - Test Room
- Desk 26 10-8 210 262 comonbenenaea
: 504 12-8 4164 6254 et o e e st
A. B. - Bench 504 " 416/ 6254 ————iem— —
- Bench 504 " 4164 6254 P S
Wash Tapk 10 10-6 100 167 s s m
Viater Sending Table 504 " 5004 833/ —————————
Storege Room 3-9 3-2 100~-300 . 150-450 ———————— -
40 15-10 267 400 —— e ennw-———--
Spray Booth 21 8-5 262 420 —eeec e ————
Bldg. # 13 - Labeling Dept.
C. McGeo - 2 10-8 20 25 )
Paper Box Stitcher 2 10-6 20 33 )
Small Tube Labeling 4 " 40 67 )
Small Quart Labeling 3-5 " 30-50 50-83 } Increhse Vatt
Tube Filling 4 " 40 67 ) Outlets and I
Sealing Mach, 3 " 30 50 } Reflectors
Labal Bench - N: W. Copner 7 " 70 118 )
Blag. # 13 - Label Stook Room’ S
’ 7-13 10-8 70-130 87-162 Increase Vatt
Alsles Between Stock Bins 3-2 3-2 17-67 25-100 Instell Appro
Bldg. # 13 - Label Printing
Type Setting Bench 504 100-25 504 2004 Install Appro
Press - Small 33 12-8 265 412 hd "
Press - lurye 7 12-8 57 87 Increase Vatt

Install Appro



-

Recommehdat ion.

Rosition + Foot Candle Std. Foot Percent of Percent of
Reading Candles Max imum Std. Mininmm Std.
Bldg. 7 44 - Can Varehouse :
Can Cover Stamping E. 28 10-6 280 450 )
Can Cover Stamping Center 9 10-6 90 150 ) Increase wat
Can Cover Stamping W. 4 " 40 67 )
Office - Desk 29 10-8 290 363 ¥Wash liindows
Bldg. # 41 - Varnish Viks. .
Filer Press Room : 35-45 6-4 573-750 875-1120 —————————
Shellac Thinner Room 20-504 10-6 200-500 353-833 2= ceeeeccac—a-
Telegage Station 12 10-8 15 19 Drop Outlets
Incredase Wat
Order Desk 45 " 450 563 [V
Labeling Desk 8 1C-6 80 133
Alsle Between Tka, 2-5 3-2 67-167 100-250
Thipner Storage 6-12 10~6 60-120 100-200 -
~ Desk 14 10-8 140 175 } Increase Viat'
; - Desk 9 " 90 12 ) .
Varnish Lab, - Desk 32 15-10 213 320 )
Bench 23 10-6 230 383 } vash {iindows
Hood REDACTED 73 8-5 94 150 )

Blag. # 42 g
Bandbury Control Room % 10-6 5 8 ) Inerease Num!
Bandbury Mill Room 1 " 10 17 ) Use Lamps of
Roll 3411 Roon 1 " 10 17 Increase Vat

Qutlets

Bldg. # 16 - Shipping Dept. .

Ooffice - 1 15-10 7 10 Install Desk
10 " 67 100 Increase Viat!

1 " 7 10 Install Desk

6 " 40 60 ) Incroase Wat

Typewriters - Clockwise 7-3-2-3 " 47-20-13-20 70-30-20-30 } not possible

Outlets



et

Position - Foot Candle - Ptd. Foot Percent of - Percent of Recommendat io

Reading Candles Maximum Std. Minimum Std.
Dispatching Desk N. 45 10-8 450 562 } Install Approv
Dispatching Desk S. 30 10-8 300 375 ) on Lamps Not A
Storage Alsles 3 3-2 100 150 ) Equipped
Bldg. # 21 - Shipping Dept. : . -
Parcel Post - Express Bench 4 10-8 40 50 )
- Degk 13 " 120 162 } Improve Genera
Shipping Desk 8 10-8 80 - 100 ) Ilumination o
Carton Stitcher 2} 10-6 25 4z } Increasing Vat
Relabeling - E. End 1 " ’ 10 17 ) and Installing
Relabeling - ¥W. End 15 10-6 150 250 } Reflectors and
) Obsolete Refle
Bldg. # 18 - Paint & Varnish
Remover Dept. ’
Copper T4 " 40 67 ) Increase Watta
Filling Tank - REDACTED 4 " 40 . ) 67 )
Office Desk 20 15-10 133 200 - -
Bldg. # 12 - Export Shipping -
1st floor
Order Desak . 21 10-8 210 263 —————————————
Order Desk (Doc) 10 10-8 100 125 P O e
Cexeral Workroom 33 6-4 8-50 N 12-75 Increase Watte
. Bldg. # 12 - Export Shipping -
S 2nd floor
2 Ceneral Workroom 38 . " 8-133 12-200 Increase Watta
(g Room by 100% -
iy Bldg. # 12 - Export Shipping
S 3ra floor : '
2 General Vorkroom 20-10 " 333-167 500-200 e e .
w




Position Foot Candle Std. Foot Percent of Percent of Recommondations

Reading Candles Maximm Std. Minimm Std.
Varnish Works
Stacks £ 3 40-50 5-3 800-1000 1333-1667
Stacks § 4 3-7 " 60-140 100-233 ) Install Approved Re
Stacks # 1 3-10 " 60-200 100-333 } Outlets for General
Synthetic Varnish i -

Drum Filling 3-4 10-6 30-40 50-67 ) Drop Outlsts to Lo
Inert Gas Station - } Reflectors for Two
Filter Press 1-4 6-4 17-67 25-100 ) Wattege by 100%

Telegage Station 3-15 10-6 30-150 50-250 ) v
Synthetic Stocks 3-7 5-3 60-150 - 100-233 Wash Skylight
Bldg. 7 24 - Maintenance
6 10-8 60 75 )
5 " 50 62 } Increase Wattage b;
Typewriter REDACTED ;% 15-10 27 40 )
: _ 10-8 55 69 )
Stockroom - General 4-13 6-4 67-217 100-325
Tin Smith Bench ‘ 15 10-6 150 250 )
Dri1ll Press ? d 70 117 ’
Mechanics Bench 10-45 10-6 100-450 167-750 Wash Vlindows on Th
Electricians Bench 1 " . 110 : 183 ) Shop. Vash Skylig!
Power Saw 1 15-10 7 : 10 Burned Ot Lamps.
Power Grinder . 1 15-10 7 . 10 At Certaln Viork Po:
Plumbers Bench 2-15 10-6 20~150 . 33-250 General Wattage by
Auto Macharics Benth 19 " 180 317 Approved Reflector:
Blacksmith Shop 3-8 " 30-80 50-133
Carpenters Bench 5-8 " 50-80 83-133
Circular Saw 3 . 15-10 33 30 )
Drum Cleaning Dept. 3-8 8-5 37-100 60-160 Increasé Vattage b;
- 014 Reflectors witl
Reflectois
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Position v « Foot Candle Std. Foot . Percent of Percent of R Recormenc

Reading Candles Maximm Std. . Minimum Std.
Receiving Dept.
: 11 15-10 73 1no ) .
38 " 253 380 ) Increase Yattage
N. Desk 16 " 107 160 )
- S. Desk 5 n 30 50 )
504 10-8 500 625 e S
VWarehouse Alsles 3 1-4 3-2 33-133 50-200 Viash Skylight -
Reflectors to Ba
: REDACTED .
Lacquer Shop '
C. Gerard 12 10-8 120 150 2 ccmecece——— ————
Label Paxting Teble 14 12-8 117 175 )
Mixing Bench 14 12-8 117 175 )
Spray Booth 7 8-5 87 140 ) Repair Damagéd ¢
Mixing Bench 30 . 12-8 250 375 ) Reflectors Where
Mixing Bench 7 12-8 58 87 )
Mixing Bench 14 12-8 117 175 )
Stock Bins 1 3-2 "33 50 )
Storage 1 " 33 50 ) ’ )
Spray Shop 4-10 10-6 40-100 - 67-167 Clean Fixtures -
. Proper Illuminat
Bldg. # 21 - 2nd floar
Wrapping Desk i0 ® 100 57 }  Replace 014 Ref)
- Wrapping Desk - Larca 8~10 " 80-100 135-167 ) Type - Add Refle
=3 6 10-8 60 7% )
Q2
0 Bldg. 7 21 - 3rd floor - Printing Dept.
£ 15-10 133 200 e
I 33 15-10 220 s T —
3 21 " 133 210 SR
=4 - A 14 4 93 140 S
-3 Typewriter Desk 6 " 40 60 Instell Desk Lam
s # 1 Cutter - 12 12-8 100 150 Adjust Local 111
wn # 3 Cutter 20 " 167 250 . Greatest Efficie

4 2 Cutter 20 n 93 125

— S
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Position * Foot Candle ‘std. Foot ‘Percent of Percent of ' Recommendat ions

Reading Candles . laximum Std. Minimum Std.

Desk - 6 10-8 60 .75 Increase g;ttage in (
Desk by &

Wrapping Bench REDACTED 15-30 10-6 150-300 : 250-500
Maltigraph 30-40 15~10 200-300 300-400 -
Maltilith 15-30 15-10 100-200 150-300
Gordon Press # 9 - 25 12-8 208 . 313
Gordon Press § 10 6 12-8 50 75 ) .
Gordon Press # 12 10 " 83 125 ] Increase Ceneral Vatt
Cordon Bress # 13 ) 6 " 50 75 } Area by 50%
Cordon Press # 14 13 " 108 163 )
Cylinder Press # 7 15-504 " 108-413 162-625 )
Cylinder Press § 8 10-504 " 83~-413 125-625 } Equip Bare Lemps at E
Cylinder Press # 6 14-50£ " 117-416 175-625 )} with Approved Refoect
Cylinder Press ¥ 4 15-45 " 125-375 187-563 )
Cylinder Press # 3 17 12-8 142 213
Verticle Preas } 2 10 " 83 125
Verticle Press § 1 11-18 " : 92-150 ) 137-225 “ -
Type Setting . 10-15 100-25 10-15 40-60 } Install Local Illumir
Type Setting : 13-18 " . 13-18 . 52-72 } A1l Type Setters
H. Knowles 12 15-10 80 120 - -
Folder . 7-9 10-6 70-90 117-150 : -
Folding Table 9 10-6 20 150 =
Mailing Table 4 10-6 40 67 Increase Wattege in 4
Pasting Table : 13 d 130 216 - -
Inspection ~ Color Chips 504 15-10 3334 5004 : -
Pasting 15 10-6 150 250 R
Color Card Machine # 9 5 12-8 42 62 Increase Vattage in A
Color Card Sarting 10 " 83 125 '
Color Cerd Machine 4 2 30 " 250 375 -

Color Card Machine i 3 32 " 267 400 -
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Posit fon , Foot Candle , Std. Foot _Percent of Percent of Recommendat 1o
Reading Candles Maximm Std. Minimum Std.
General Offices
T 4 15-10 27 - 40 )
6 h 40 60 ) :
6 " 40 60 )} Vash or Paint %alls
Billing Typewriter 8 " 53 80 ) General Rootr Vattag
_ 9 " 60 90 )
n
REDACTED 8 53 80 )
S5 " 33 50 <)
12 " 80 120 )
5 " 33 50 )
5 " 33 50 B
5 " 33 50 )
6 " 40 60 )
6 » 40 60 )
6% " 43 65 )
6 " 40 60 ) Increase General Ve
4 " 27 40 ) Room by 75%. This
14 A 93 140 } May be Disreégarded
6 " 40 60 } VWhere Desks Border
6 " 40 60 ) Obstructed Windows
9 " 60 90 )
? " 47 70 )
2b d 167 250 )
35 " 233 350 )
5 " 33 50 )
n " 73 no )
5 " 33 50 )
10 i 67 100 )
8 " 53 80 )
4 " 27 40 )
] " 33 50 )
7 " 47 70 )



v
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Position Foot Candle 3td. Yoot Percent of Percent of Re comrendat fol

Reading Candles Maximum S5td, Minimum Std.
9 15-10 60 90 )
REDACTED 3 " 20 . 30 } See Freceding Page
7 " 47 70 )
4 " 27 40 )
12 " 80 120 )
8 " 53 80 )
5 " 33 50 )
3 " 20 30 )
5 " 33 50 ;
4 " 27 40 )
23 " 153 230 ) Wash or Rep*int Va
6 " 40 60 ) Uattege of kooms b
. 6 " 40 60 Cases Where One De
3 " 20 30 ) Very Little Illumi
9 " 60 . . 90 Be Possible to Mov
9 i 60 90 So that Maximum Be
8 " 53 80 Received fram the
8 " 53 80 ..} At Hand.
6 " 40 - 60 *
R 13 " a7 130
504 n 1674 500
4 " 27 . 40
4 " 27 40
- 8 . 53 80 ) _
> 4 " 27 40 )
3 6 " 40 60 )
@ 3 " 20 30 ) Increase liattage b
% 6 " 33 50 } Paint Wall. Altho
v 9 " 60 90 ) on the Last end So
b= 16 " 107 160 ) Ceneral Illuninati
D
»
Pk
0
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Position * Foot Candle + Std. Foot * Percent of . Percent of . Recom endation
Reading Candles Maximum Std. Minimum “td.
10 15-10 67 100 )} Along the lialls are
REDACTED 3 " 20 30 ) Affected. The Reconm
3 " 20 30 )} Wattage Inorease il
9 n 60 90 ) Affect All Outlets S
9 " 60 90 ) in Turn Affect the G
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NOISE

One of the most neglected aspects of ‘. .strial hy;iene
centers about the 111 effects procuced by noize. In truth, the
Aeme plant is not outstendingly noisy on ccmparisor with .sore
o*ker industries, such us‘the automoblle .-!ndu&ry.

Prior to mentioning, by way of exsmple, several noisy
places sxd practices in the Acxme plant, & series of corment is
{ntreduced into this report, bearing on noise. These items él‘
comment have been made by various persons in this country and
in Europe, and are not especially cirected to industrial noises,
but instead include street noises, cdisturbei sleep, etc. The
iteﬁa now follows

Statements made by Sir Robert Armstrong-Jones, C.B.E.» i, Du
Do Sces ote. L

"The ordinary worker, if he is to support hirself and
his family snd to carry on, has a pre-arranged and proper setting
for his period of rest, aad his 1ife is of necessity ons of
routine, He goes to bed tired and exhausted, but he is repeatedly
roused, anl his sleep disturbed by loud and most distressing
noises. He rises in the morning ahn.ky. confused and unrefreshed
after his so-salled "night's rest.”™ EHis health suffers, his work
deteriorates sné he eventually joins the hizhly sensitive
neurasthenic, who jumps even when the clock strikes and he may
in consequence of loss of sleep end his 1ife iz the asylua, or
he may try to get slesp frar drugs and so become an "addict" to
sedatives or to drink. In any case unless he can secure natural
sleep his health is ruined."

Statement by Professor George Robertson, i« D., eto.

"The effect of noise, especially prolonged noise,
on the nervous system may be in the nature of a coastant strain
and drein on nervous energy and this may lead ultimtoly to
exhaustion. It &s this actior of noise, cmusing nervous and
mental exhaustion, that leads to neurasthenia. This seems to
be a much more common disease now than formerlys....The consequence
of neurasthenis, apart from the misery it entails, is a loss of
national eff{ciency, which is s important matter in these days
of strugsle snd competitionessslt is alleged that loss of sleep
occurs either as a cause of & symptom of mental breakdown in
about 75 per.cent of tae cases....Undoudbtedly loss of sleep is
one of the causes of insanity =~ sad the productien of sleap one
of the means by which insanity is prevented and also cured."

Report of the Committee on the Effect of Noise on Human Beings.

"This committee, aftsr a study of data so far made avail-
able through research, declared that ths continual pressure of
strident sound to which New Yorkers are subject tends to produce




™

{mpatrment of hearing, to induce hammful strain upon the nervous
systen leading to nsurasthenic and psychasthealc states, to cause
loss of efficiency of workers and thinkers, and finally to intere
fere so gravely with sound, refreshing sleep that rest is difficuls
_end in same cases impossible. o »
Aside from the effect whizh constant noise has upon many
individuals and particularly upon their hearing, the committee
found that the abatement of roise is imperstive decause it interleres
with sleep. :

Growing children, meny invalids and #1l1 convalescext
patients are in need of complete quiet durin; the day es well as
the nignt, In addition to these, New York contains many night
voriers who must obtain their necessary rest during the daylizht
hours. *hese facts meke it clear thast a partial abatement of noise
during the night will not it the need of a city as large and diverse
as this. The whole chorus of sound nust be decreased at all hours.”

Summing up its preliminary report, the Committee on the Effect of Noise
on Euman Beings found that: ) -

"Hearing iz ‘apt to be impaired in those exposed to constant
loud noisese.

Yoise interferes seriously with the efficiency of the worker.
It lessens attention and makes concentration upon any task difficult,

In the attenrt to overcoms the effect of noise, great strain
is put upen the nervous system, leading to neurssthenis azd psychase
thenic states, ard necessitating frequent recuperatioz in the country
to maintain mental efficiency and alertness.

Noise interleres sericusly with sleep, even though in some
cases it appears that the system is able to adjust itself so that
wakefulness does not result,

It is well established that, iz additicn to these other
evil effects, the normal development of infants and young children
is seriously interféred with by constant loud noises.”

tatement made by Professor Henry J, Spooner in the Guildhouse Monthaly
Uagazine, London, November 1929.

. "Noise «« the most insidious snd harmful plague that has
ever affected the human race.

Cns of the most serious aspects of the noise problem is that
of sleep; particularly in cases where mental wakers and invalids
are soncerned. Normally ebout & third pert of our lives ig given
up to sleep, that "sweet restorer of tired nature.”™ XNow science
tells us that those who think most sand do most mental work require
most sleep, and that if the recuperation does not equal the expendi-
ture of the brain's enérgies, that organ withers, causing insanity.
The ancient torturers well kmew that persons prevented from sleeping
always died raving menibos; and the Chinese. torture of the noise,
and the inquisition sléep prevention, were based upon this fact. Count-
less people living near late-traffic noises are deprived of sufficient
sleep and are thereby injured in health, even when the bddroom windows
are closed to keep out the dint But the denger to health and 1ife it
greatly increased in the cases of invalids who are deprived of that
vital balmy repose; -1ife's nurse, sent from heaven to create us anew,
day by day.
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Free Silice is Extensively Introduced i{nto Ball Xills
but Irregular Operation Eliminates Practical Exposurs
to Silice Dust. Bell Mills ere Universelly Noisy.

Acme Thits Laad end Color Works
Hamtramek (Detroit) Michigen
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Statemsnts from radio talk by lLewis E. Brown, Chairman, Noise ibatexment
Commission, over Station ¥EAF, January 28, 1930,

"It has been nhm‘eyond peradventure of a doubt that ==

Eearing is undoubtedly affected by exposure to continuous
noises.

Koise interferes seriously with the efficiency of anyone
engaged in mental tasks; it affects memory and the ability to
concentrate.

. Ir an attempt to compete with noise, great strain is put
upon the nervous system leading to neurasthenic and psychasthenic
states. .

Noise interferes seriously with slsep, and this is o.t
serious import in the case of tke sick and convalescext.

The normal development of infants and voung children is
urlously interfered with by constant loud noise.”

Tests made in the Department of Neurology at Bellevue show thiss
"Noise is more harmful to the brain than pewerful drugs,

The fact thet people can rot conscentrate so well under
the influence of noise has a profousd influence on our daily -
working lives and on the work of school children and college
students.

It has been shown that hearing is definitely affected
in those persons who are constantly exposed to loud noises.

~ Noise interferes very sericusly with the efficiency of
the worker., It lessens attention and mekes concentration 4ifficult.
In sttempting to overccme the effects of noise, great strain is

put on the nervous system == leading to neurasthenic and psychasthenic
states.

Noise may bresk or interrupt sleep, may make sleep
di:tnr'bod snd unrefreshing, or may produce insomnia.

The lack of sleep or the inability to obtain refreshing
sleep == because of noise == represents s definite insult to the
orgenizm's normal physiology.

It 4s & well established fact that the normal development

of infants and young children is seriously interfered with by oonstent
loud nolses.

It is a proven fact that, to the busy brain worker, to the
sick, to the nervous, or to the wskeful, noiu is & sericus menace
to which adaptation may 'be {zpossible.”

In this plant 1t should be.a general policy to eliminste,
to the extent practical, all possible noises. Within the plant
itselfl there are three classes of noise now specifieds
(1) . Noisy machines. Exsmples - filter pumps in varnish filtering

room, ball mills.

(2) Foisy practices. Exemples - faulty operation of can 1id dating
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work, incessant ringing of auto call bells

(3) Unnecessary roise made by workers in quiet areas such as
unnecessary whitling, shouting, etc. in laboratory areas:

It is at once granted that all noise may not be eliminated
froz this pllht. However l.ome noise may be completely irredicated
and some may be mitigeted in large measurs. Three 1tﬁl are here
digoussed for the purpose of indicating comirol measures.

(1) The noise produced in connection with tin 1id stamping is
chiefly due to the falling of tin on tin sfter the lids are
stamped. In due course each of the two girls observed
working on this operation will become purtially deaf and in
“time partially permanently deaf due to this continuous din.
ﬁy simply ai'ra.nging for these dated lids to flow from the
machine without dropping/mch of this noise may be eliminated.
A few simple tricks such ms keeping the piles of 1ids small
througk: using e enall rather than a large comtainer for
receiving these lids and avoiding metal receptacles will add
to the noise abatement.

(2) It is a prectice of this plant, in searching for persons
absent from their offices through the ﬂn;ing of the auto
call bell$ to keep up this ringing somewhat indefinitely,
and for some such period as ten or fifteen minutes. Such e
bell loceted near to these investigators' office has
necessitated postponing consideradble work until nights
or Saturdays and Sundays, Undoubtedly other persons are
sizilarly affected. There is no such thing as "getting used
to" the noise, even though a person conscizusly fails to
notice the noise present. Ths hearing apparatus registers
every sound, even though a person's consciousness does note

. It has been observed that the same call is repeated large

numbers of times, believed to be as high as forty or fifty,

In the absence of emergencies rouid it not be sufficient to

1izit these auto calls to six or eight ringings end then




repeat after an interval if the perscn sought does not respnnd‘:
(3) Workers in the filter press room inevitably will be made
partially deef by the noise of pumps, provicnd this rioi.uj as
heard by these iavestigators continuef. Possibly this nolse
may be irradicated through the remedying ol‘v mechanical defects.
Conceivably other types of piumps -may .be zudbstituted. If
peither of these sugsestions are practical, thea at loast
workers in this srea may be furnished esar plugs of inexpensive
type such as are manufactured by Fleats Products Co., Inc.,
103 Park Aveaue, New York, ¥. Y.

As en item in a gereral program of industrial hygieno'
noise abatemert should be included. XNew operations lhquld be
considered in terms or whether or not excessive ncise will be
produced. De.rectiﬂ machinery such as 'orh bearings should be
repaired in order to eliminate excessive noise. Through 'edn;:atibn
workers should be encouraged to avoid continucus whistling, un-

necessary shouting suck as takes place within certain offics areas,

at ths present tims.
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BLOOD EXAUIRATIONS

Whenever typical lead poiscning arises, no difficulty ia eae
countered in making a disgnosis. On the other hani, when persons are
suffering TTOR t long existing lead poisoning and conversely when Ppersons
are sbsorbing lead but do not have any clinical lead poisoning state,
precise diagnosis is moat Aifficult. This second situation, that is "lead
aﬁsorption" {2 most important to lead using industries. 4t ¢the present
time, the best knownmethod for determining minor intakes of lead into the
bodies of workers {s through the spplicetion of what is known es the "Baso~
philic Aggresmtion” Test. This exemimtion is Quite sizple and is based
upon nrution in the type of red blood cell, which change apparently o=
sistently takes place whenever workers are absorbding very minor quantities -
of lesad. In the City of Detroit, in the past two years, spmroximately
200,000 of these tests have been carried out by varicus ladoratories and
various t;cnnicnnc. In some inatances the work may have beon performed
badly, so 'that the results ocbtained were not entirely reliadle. Under
our own control, approximately 30,000 such tests have been oarried out,
all éf which we believe to be free from technical imperfection. This test
is positive in certain other disesse states besides lead poinoning, include=
ing all of the anemias. Workers exposed to the fumes of bdenzol, tolucl,
Xylol and possibly other liquids used in paint ‘work provide 1pcaitiw. tests.
Howevar, for oub:taneei other than lsed very much less is known about the
test. l

A detailed description of this test i{s to be found in an
acoompanying reprint entitled "Basophilic Aggregation*Test in the Lead
Poisoning Zpidemic of 1934<35". 4lso a second Teprint is provided en-
titled “Ths Atmospheric Content of Lead and Its Correlation with Baso=
philic Aggregation Tests in Exposed Storage Battery Workers"., The second

reprint 4is dased on & small study in the storage bettery industry, ‘tut the
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date there furnished may very well be applied to the paint industry ia
showing & correlation between the quantity of lead present in the .aix-
and blood changes in workers breathing thet air.

‘ In this plant, 103 persons have been tested by this
_ba_'-ophuie uggregation msthode The detalls of these'tests shortly
“will be presented, Those workers showing a rea{xlt of 2% or higher .
may be regarded with definite suspicion of having recently absorbded
lead. Those below 1.5 ordimarily may be regarded as normel., BRBetween
1.5% and 2% is an uncertain zone, but no great attention is paid the
findings in this bracket.

&_mg DGEto Mo
Lab. Technician 0.5%
» Clerk 1.0

REDACTED "™ Technician . 0.5
" o o."
" ol 0.8
" o 1.0 .
» " 0.4
" hd o8
Dry Mix Fnamel 1.9
hd " - 240
" " d 2.2
Lacquer, Mixer 0.08
Aluminum Mixer . [134]
Dry Mix Enamel 0.6
lacqQuer Mixer 0.8
" o 0.9
" bt Oeb
" - Oed
Dry Mix Enamsl . 0.4
” " ] 0'5
Lacquer Mixzer ) 1.3
Dry Mix Enamel 0.7
Lacquer Mixer 1.8
Dry Mix Enamsl 0.9
L] L] - 1.0
Lacquer Mizer 0.4
Cen'l work in Lacguer 0.5
Tube £illing 0.5
Wet Mixer . 0.4
" " ol 0.8
Tube f£illing . . 0.7
Dry Mixer Co : 1.2
Supt. House Paint - - 0.4
Paste Paint Filler 0.9
Wet Liixer-paint 0.8
Dry Mixer 1.4

’ Wet Mixer 0.5

Dry Mixer 07

" " 0.7

Tube Filling 0.5
Dry Mixer 0.6

Wet Mizer [+ 1%

Tinter . 0.4

Dry Mixer 1.7

Drum Cleaning 0.9

" L 1.0




g

' While Most Container Labeling is Performed Automatically
Some Hand Work 4s Done Ianvolving Skin Contact with Irritant
Paste and at Times with Lead on Terne Plate Containers.

Acos White Lead and Color Works
Hamtramck {Detroit) Michigan

0007-SWP-000030828



Name . Dept. Bedo

Vet Mixer Oed%
REDACTED Tube Filling 1.0
Kix Foreman 0.8
Paste paint foreman 1.7
Dry Mixer 1.}
L] L4 D-S
B - ‘ 1% -]
Paint eand Varpish Remover 1.8
Varnish Technician 1.0
Varaish Cooker ' 0.3
Varnish Gum \iarebouse Q.4
Varnish Research 0.5
Filter Varnish ) 1.8
Varnish Gum Warehouse 0.8
Varanish Cooker 1.0
Drum Cleaning Ded
Varaish Cooker 1.5
Lacquer Grinder . D6
Varniash Filterer 0.7

Lacquer Thinner co 0.6 |
Varnish Cooker . Q.9
Varnish Cooker 0.9
Varnisht Thinner 0.3
Receiving 0e6
hd led
» 1.5
b4 1.0
" QeS
" 0.9
bl 08
- b ' 4134
® yard gang 0.5
0eS
Yard man 0.8
Receiving 1.0
® yard gang 1.3
LA - 0.3
® Sup't 0s?
. 1.6
* 09
. 0.8
" 0.5
. L 0.6
bt 0«5
- 0.5
Labeling 0.6
. : o9,
- 1.0

bt N 0e® ,
. Ded
bt 247
Jenitor ' ' 0.9
- 1.2
Yard man (refuse pile burner) 2.5
CONTROLS
! Tnexpcséd to Lead

Vice President 0.5
Factory Lanager Ce7
Survey Director C.8




it

Continually series of basophilic aggzregation tests are
being made on persons wholly unexposed to lead, and inasmuch as lead
in' asmall quantities is a0 widely distriduted throughout this plant,
no large aumber of control tests have been made directly in the plant,
We, bowever, are influenced by control tests continually being made in
Aotx;er :portions of the City. ‘The average worker, unexposed.to.lead,
presents a bascphilic aggregation test of epproximately &%,

From the adbove list, those persons showing near 2% or

over 2% ares

. Name Dept. Beds
‘Yard Man (Refuse Pile Burner) 2.5%

REDACTED : Dry Mix Enamel 1.9

» " n 2.0

- L] - . 2'2

Labeling 2.7

It is believed that these persons are absording lead and
conceivably might become clinical cases of leed poisoning. 4t this
writing, four of these Live pu-aou'han beex interviewed, three of
whom are hale, free from complaints and free from the ordinary signs
of lead poisoning. 4 fourth, . on capual exemination,
presented evidence of weakness in the right hand and foreerm; he also
showed a suggestive leed line on three teeth. It is believed that this

_med is a borderline case of lead poisoning. Eowever, if any one of these
workers suffered a .gutro-intutinal upset or some ordinary infection, or
engaged in an alcoholic bout, they might beocoms cases of lesad poisoning.
This, bowever, ia unlikely except in the case of the fourth workman.

Three of these Iorkors. are employed in the Dry lix Department,
where a lead exposure is known to existe 4 tour:th bandles containers
made from terne plate material and her hands are almost regularly liberslly ‘
coated with black leed material, presumably a lead oxide, rubbed off
o2 containers. The £ifth durns the refuse pile whichk is kmywn to con-
tain & fairly bigh percentage of lead. It is thus mmintained that an
appropriate exposure has been shown esccounting for the blood caondition

Qdescridbed.




e

In at least two other sections of this report, additional
discussion is extended to the matter of lsad exposures in this plant. In
order to avoid undue repttition, no further comment is made st thbis time,

but other sections will include certain recormendations bearing on these

slightly leaded workers.
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As far as is known among the large
number of cases, there have been no
proved deaths, little profound en-
cephalitis, very few instances of wrist
drop or foot drop, etc. With certainty
it may be believed that there have been
milder degrees of neuromuscular in-
juries, encephalitis, etc. The outstand-
ing and almost uniform manifestations
have centered about involvement of the
gastrointestinal tract, accompanied by
excessive fatigability and blood changes.

Already the work conditions that
produced this recent epidemic of lead
poisoning have been modified in many
plants to the extent that large numbers
of additional cases of lead poisoning are
unlikely. In some plants elaborate
protective devices and procedures have
been introduced. ~As yet no practical
substitute bas been found for the lead-
tin alloy, inasmuch as certain other
alloys that otherwise might be used
may not be used due to prohibitive
costs, undue shrinkage, etc. All in all,
it may be stated that at least in some

- automobile plants " the lead hazards

bave been brought under coatrol.
This recent epidemic bas provided
us & long sought opportunity for the
extended investigation of s diagnostic
‘procedure first utilized by us in 1924.
Already a publication? has been made
on this recent experience up to the
time that 1,600 tests had been carried
out. At this time the results of nearly
8,000 tests are available for the ap-
praisal of the method. This test is
based upon the enumeration of the
total number of basophilic containing
cells in the blood, in distinction to the
widely used procedure of enumerating
preformed stipple cells, the value of
which method is now somewhat ques-
tioried. The method as carried out is
similar to that lately used by Jones and
his associates.* Since the basophilic
formations as seen in the microscope do
not exist as such in the blood stream
and are artifactually produced in the

or PusrLic HEALTH

process of preparation and staining, w,
prefer to use the term * Basophije
Aggregations,” which term uniform

appears in the subsequent discussion
of this test and our experience with j; -
which now follow. ’

BASIC PRINCIPLES

In normal adult human life, the con.:
tent of erythrocytes in the blood stream
is maintained on & fairly uniform leve
by the orderly entry of new cells from
the bone marrow replacing those thy
have been destroyed.

These new cells are essentially
mature, only about 1 per cent er.
hibiting any of the several knom
characteristics of fmmaturity. In bone
marrow, during the formative period of

, an eatirely different
cytology takes place varying with the
stage of development of the red cells.
Readily there may be demonstrated
nuclei, protoplasm, and bascphilic
substance. In due time a change not
koown for any other cells of the body

“occurs; 'a chemical (bemoglobin) re

places the protoplasm and the nuclew
is extruded. The erythrocyte is thes
ready for its chief function in the
circulatory biood. These phenomens
are set forth admirably in Key's'
fundamental paper on erythrocyti
cytology. The mechanism which Liber-
ates cells when mature and conversely
retains undeveloped cells is not known.
However, the functioning of such 2
mechanism is well established.

Under conditions in  which tozic
agents exert an action on bone marrow,
and under other conditions in which
physiologic demands are made, in-
creased numbers of erythrocytes enter
the blood stream. As examples of the
former may be cited lead, bensol.
toluol, xylol, possibly arsenic and
chiorinated bydrocarbons, such
carbon tetrachloride; of the latter the
effects of high altitudes constitute a0
obvious instance. The chief charac:

S T T T R e R
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teristic of these liberated immature cells
is the presence of basophilic substance.

Polychromasia (polychromatophilia),
punctate stippling, and reticulation are
but different manifestations of one

net can be seen to grow under the eye of
the observer as though it were being formed
by precipi of the sub from the
surrounding medium.

It {s difficult to conceive that fixatives
cause a definite metwork to break up into
emont . icles and b e

phenomenon-—the presence of basophilic
substance. The exact form ‘t’;e this
basophilic substance existing in the un.
altered blood is little kncn‘:ﬁ Probably
the picture observed as polychromasia
after staining is nearest to the natural
state of this material. The impression
furnished by all available evidence is
that of thousands of ultramicroscopic

formly distributed through the cell (ie,
lveh hilia), Fizalves tesd to fx

{;l’;lwﬂuhf ;mduen in sit. It §s conse.
quently felt that the conclusion ks warranted
that the rgdcuhr petwork as seen fo supra-

during the process of staining and that mo
such  structure exists in the unaltered
erythrocyte, ‘

My observations lead to the belief that
he Jes  of

particles in acid suspension, or possibly
in their innate form in acid solution.
Reticulated cells probably are produced
oaly as & result of lahoratory manipu-
Iation and thus while not being true
artifacts are laboratory crestions. With
suitable laboratory facilities one is able
to observe through the microscope the
actual formation of reticular

reticulation, as fragmented, anasto-
mosing, wreaths, mossy forms, etc. If

Through unknown , the ultra-
particles observed a3 poly-
chromasia or the ic materials

staptial publications, brief excerpts
fmwhﬂmaow’mded.

Key® notes:

1f an individual reticulated cell be watched
curefully during the process of staining, the

‘in lead poi

the ¢ p basephilia are
formed of the same basophilic substance which
in simple anemias gives pictures of poly-
chromatophilia and that becamse of the
pathologic process the substance is aggre.
gated into small granules i the cell
{punctate stippling). )

With Wright's stain allowed to dry on a
slide to which salt solution snd blood fs

 added, 20 polychromatophilia is seen but a

definite basophilic reticulation slowly appears
in the basophilic erythrocytes.

Basophilic substance (ie, a3 2 tem) b
preferable to “ reticul batance ™  since
teticulations are artifacts due to the action
of a stain on a substance distributed unl.
formly through the cell,

In Hawes's * work no distinction was
made between polychromatophilia and

_ stippling, but when total percentages

of the two were added the results cor.

responded with fair constancy with the .

total percentage of reticulated cells
eaumerated by other means om the
same blood. Such differences as were
encountered were attributed to dif-
ferences in the delicacy of the methods
used and not to any true excess of
reticulated cells,

Jones ¢ observes: “ This (basophilic)
substance is demanstrated either in the

" form of polychromatophilia,

punctate

basophilia, or reticular designs,depend-
the staining methig:: used.”

Basophilic substance long has been

regarded as the foremost blood finding

, but to an over.

whelming extent reliance bas been

| 0007-SWP-000030834
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.placed upon the . determination . of

stippled cells. Recognition that poly-
chromatophilia, punctate stippling and
reticulation are but different aspects of
the same material, should prompt the
placement of greater diagnostic de-
pendence upon examinations for the
totality of erythrocytes containing

basopbilic material. Of the three forms -

of basophilic substance, stippled cells
are the least common. The positive
diagnostic significance widely attached
to the qualitative finding of stippled
cells in suspected lead poisoning is be-
coming more and more questionable;
conversely less uncertainty is believed

to attend the quantitative determination *

of all basophilic erythrocytes.

TECHNICAL PROCEDURE
The blood of normal human adults
rarely contains more than 1 per cent
of basophilic erythrocytes. The aver-
age in our experience lies between 0.4
and 0.8 per cent. With workers ab-
sorbing lead without clinical manifesta-
tions and in early lead poisoning, the
percentage commonly ranges from 1.5
to 4.0 per cent, with occasional findings
up to 20.0 per cent. The zone between
1.0 and 1.5 per cent represents the
threshoid, findings within which being
open to doubt, In the absence of otber
patbology, any finding in lead exposed
workers of, or in excess of, 1.5 per cent
at once suggests the probability of lead
tion. Fin in excess of 2.0
m per ea:tdmus: to be associsted
with an increased imminence of clinical
lead poisoning.
Search for these basophilic forms is

batmademhked cells, When laking -

takes place some of the basophilic sub-
stance probably leaves the cell with
the hemoglobin. The remainder, being
insoluble in water, salines, and some
stains, collects in masses, strands, and
reticuls, as laboratory artifacts. Such
forms are far more visible than poly-

chromatophilic cells and are more
numerous than stippled cells.

In our first work * & thick, even blood
smear was entirely laked. The number
of basophilic aggregations in an average

-of many uniform microscopic fields was

interpréted in relation to our clinical
observations of the persons examined
either as controls or s leaded patients.
This procedure justly bas been criticized
as not readily transferable to others for
quantitative work, since the making of
uniformly thick $mears by divers per.
sons is most unlikely. Under rigid
research conditions this earlier method
will yield quantitative results but now
is not the preferred procedure. The
technic now employed is here pre.
sented:

The Sussmann-Weindel stain ad-

vocated by Jones is’ quite saushctory

" when its several inpredients are pure.

The formula is as follows:

Toluldine blue . , . ..............0.5 gm.
BOomX . , . ciiiiiineeiiiiennaiens 0.05

m.
; Met.hykne blue loluuon (Loefier's) S cec.

Distilled water . . ....covvnnnnnnies 100 ce.

Our experience with this stain has
been that it is not uniform from one

- batch to the next. Most of the trouble

may be traced to the toluidine blue. Of
six samples of this dye recently pur-
chased by us from various supply
bouses, only one was found to be satis.
{actory.

A modified Manson’s methylene blue
yields more consistent results, The
formula is as follows:

Borax . .. ..., terressasainie 1.0 gm.
Methylene blue . siseeseresss 2.0 gm
Distilled  water (boilhm) ........ 100 c.e.

The borax is dissolved in the boiling
distilled wager and to this is added the
methylene blue,  After filtering, this
stain is ready for use and provides a

.stable, satisfactory, and uniform stain

for at least 2 weeks. If used for long
periods, & progressive formation of
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Ficuae 1. Sch i ap
(1, 3) sad wakmd (y, y) portioss of slide,
together with counting peocedure o8 usiform slide.

PR

precipitate may appear. However, due
to the low cost and ease with :d:ich

this stain is prepared, we consider this’

a small bandicap. This stain is less
stable than the Sussmann-Weindel, but
in our experience gives more trust-
worthy results.

Thin, even blood smears are made on
slides and allowed to dry.  The proper
drying of these smears becomes im-
portant. If permitted to become ex-
cessively dry, that is, longer than 12
hours, some of the basophilic contain.
ing celis will not lend themselves to
aggregation of their basophilic material.
On the other hand, insufficient drying
~ facilitates removal of cells during the
sigining period. Ordinarily the opti-
mum time lies between | and 3 bours.
Under peculiar industrial conditions,
involving high temperatures and low

Fiouny 1. Typical microscopic Seid from wabmd
ide 4 baso-

lsked portion of slide T '

1093

K] e
’ .o °
. L K
. . * el
- s -~
. .
we® g 23
. e [ ] <
. 4 . ..
”
L i
. L2 L oe T
- . e "
.
Ficuee 111 Typica! microscoic held from faed

portinn of same slide as is Figure 11, presestisg
unlshed, staived red blood cells. Lises of Whipple
grid wed as guide in countiag may be sses.

bumidity, or conversely high bumidity,
special consideration for the drying
period may be required.

After drying, one-balf of the slide is
overlaid by a strip of filter paper, as
set forth by Jones, and cautiously there
is applied with a pipette or dropper
the minimum amount of methy! aleobol
C. P. (methanol, wood alcohol) re-
quired to moisten the filter paper until
it clings to the slide. This is allowed

pbilic aggregations.

Ficrre IV. Semiachematic drawing of & basophilic
qaion in lked red blood call Maswe

el
stain.  Magaif is origisal drawisg: 17,000
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¢ to dry -until the filter paper becomes
loose. :

Tbe slide is now submersed in a
Coplin staining jar, containing the
Manson stain, for approximately 10
minutes. The time is of minor im-
portance since a readable stain may be
bad in 2 minutes, and on the other
extreme it is impossible to overstain.
After staining, it is pecessary to wash
the glides through 3 or 4 rinses of dis-
titled water., In some cities tap water
may be safely used for this 3
Air drying of the slides is recommended.
* The microscopic arrangements 2s
used by us provide an oil immersion ob-

. jective and 2 10X ocular, which is fitted

with 3 Whipple grid. The outer lines
of this grid determine our microscopic
field (Figure III). The aversge field

- ing preparation contains approxi-

mately 150 red blood cells. Before
counting, the slide should be examined
for an ares showing suitable distribu-
tion of the red cells. Tn the unfized
portion of the slide, customarily 10
consecutive fields in two paraliel rows
are counted, making a total of 20 fields,
-but in the more evenly distributed slide
20 consecutive felds. Then moving
to the fixed portion of the slide, S ap-
propriatdyr mpoadmé fields are
counted (Fi n. e i
nggreguionsgua:: then upmsedh”ap:m:
percentage of the latter,

Thus, If in the 20 fields counted in
the unfized portion of the slide there
were found 76 B.As (Basophilic Ag-
gregations), and if in the 5§ fields of
the fixed portion 1,000 red blood cells
(or 4,000 in 20 Selds), the obvious

percentage is 1.9.
The physical features of the B.As

" ate best presented in the accompanying

photographs and  photomicrographs
(Figures II, TV). The color of the
cells varies with the stain employed.
A clesr, brilliant blue is obtained with
the Manson stain. A hand tally is
used in the enumeration of the cells

ofF Pusric HzartH

RECENT RESULTS
During 1934 and the first two-thirds
of 1935, approximately 8,000 exami.
nations were made, using the technic
just described. The examinees 1

_sent employees in 16 plants and 6 dif.

ferent industries. Included in the 8,000
tests made are several bundred cantrols
usually obtained from office - groups.
The lead exposed workers were dis.
tributed over the following industries:
lead pigment manufacture, paint and
other coatings manufacture, soldering,
lead casting, lead oxide manufacture
and application, and lead smelting. In
some plants, but not all, concurrent
determinations were made as to the
amount of lead in the atmospbere ex.
pressed in terms of mgs. of lead per
10 cu. m. of air. In the aggregate,
416 quantitative lead determinstions
were made. The results from the beso-
philic tion tests have been cor-
related with the findings of the quan.
tity of lead in the atmosphere breatbed
by workers.

During 1934, basophilic aggregation
tests were carried out simultaneously
with stipple cell determinations, and i
some instances with hemoglobin mea-
surements and total red cell counts.
Very early it was established thst no
consistent correlation was present. In
many persons wholly unexposed to
lead an occasional stipple cell was en-
countered and among lesd workers ap-
proximately 90 per cent presented large
numbers of stipple cells in the absence
of clinical lead foiwnlng, and often
after 3 months of no exposure to lesd.
The number of stipple cells in lead-
using workers without clinical lead
poisoning ordinarily was lower than
3,000 per million. The qualitative
demonstration of stipple cells proved
of no value in the diagnosis of clinical
lead poisoning or in the making of
decisions as to scceptability of men for
continued work.  Many workers

regularly exhibiting stipple cells &
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entire automobile production season
without fliness and without any lost
time. In similar fashion it was found
that no significant diagnostic values
resided in the routine detzrix:inﬁmon ’:;
hemoglobin tages or in to
cellocgounu.poré:; and over high per-
centages of basophilic aggregations
were  detected with no significant
changes either in the hemoglobin or in
the erythrocyte counts. For this
reason all blood work other than the
ilic aggregation tests was
abandoned as routine procedure in plaat
surveys, although complete blood work
was carriad out in the management of
clinical cases of Jead poisoning.

The trend of fndings from 8,000
basophilic aggregation tests are now
shown in three specimen tables,

Table I comprises the results from
25 representative controls, In estab-
lishing normal ranges of basophilic
cells only such persons were utilized as

TARLE !

Per Cent Basophilic Cells
0.4

;

©PPO000000000000000000000
DA UOBNIBINORINEANIEGPUORGLAD S

ORrEOMAN-ENM-EOORRINNOT - mD
SRR PR EP mNauRnKoRT Y

TABL 1
Per Cont Lengih of
9 il Time on
Iwidiels Age Cells Preseat Jod
C. s 41 1 18 yeurs
v. D 31, 1.2 8 yours
3. M. o 1.4 ¢ yun
T K 34 3.8 9 yeans
J K a“ IR ? yun
G F. o 3.2 1 yeor
A S Q@ I B 4 meathe
DT 33 2.3 4 yun
G. B 3 0.4 2 yonn
G. K. 30 1.8 10 mosthe
T. M, 38 5.5 2 moaths
K, W Eid 1.6 § yan
E. C $3 0.7 3 yun
S. P 30 2.0 $ yun
v. 1. 3 1.6 4 monthe
A C 3 3.3 1 moath
F. N [1] 1.? 3 yan
5 H, % 1.4 3 yan
5. G 1 1.5 ¢ yen
). C 32 0.5 2 yun
¢ C 2 1.4 3 yun
F L « 1.4 4 yun
]S 3 2.5 4 yan
LK L 1. 4 youn
C. R 0 [ 18] 21 yoan

were known to be essentially unexposed

to lead and definitely unexposed in

industrial pursuits. Almost without

exception control examinees-present less

than lnsper cent of basophilic contain-
cells,

In Table II may be found the re-
sults of 25 workers in an atmosphere
containing lead to the extent of 14 mgs.
per 10 cu. m. of air. In contrast to the
control table just preceding, & fair
number of these examinees present
findings above 1.5 per cemt. It is
among workers having such findings as
these. that clinical cases of lead poison-
ing may be expected to srise. Almost
uniformly it has been noted that the
h;gber t;!.\e hlie::r content of the atmos-
phere the the percen of ex-
posed wotke%s showing pon:xg:e baso-
philic aggregation findings. On the
other hand it has not been found that
the percentage of basophilic cells in-
creases with any uniformity in k
ing with increases in the lead content of
the atmosphere, An occasional worker
may yield as high 2 figure as 10 or 15
per cent of B.As but this is not the
rule and the majority of affected
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-workers regardless.of the amount of the

exposure will present positive findings
in the range of from 2 to 6 per cent.
With the procurement of better work

conditions, as reflected by lowered

quantities of lead in the atmosphere,
there occurs a corresponding diminu.
tion in the number of persons showing
positive tests, although there is a lag
of from 1 to 2 weeks before this drop
may be demonstrated. This correla-
tion between lead in the atmosphere
and positive blood smears is reflected
in Table III.

TARLE 1M

on Woex.
Mrw Brromz awp Aprrz twz Lzan CowcEwtaa-
Tion Was Resuces rsom 15 mc. Pxs JO CU. .
or A Yo 4 uc. pgx 10 €U. x. oF Am. Eramzs
Tixe: 35 Davs,

Por Cont 8. 8. P Cont B. A,
Colly When 12 Ceils When 30
v. m of Air cv. m. o Ai
Contsinad 73 Contsined 4
LTA) we of  Lead

2§
<f
N

[ T N O T Ny N it i
"= OmOOMENnODOD B LY=sONO~D
AN O OO A NNEm000=UN0O~OAD0

R o o T A LT Y R YN

This specimen material is charac-
teristic of the entire investigation, with
one exception. In one plant, manu-
facturing a great variety of pigment
materials, lead poisoning was known
to be present but the basopbhilic aggre.
gation tests were not found to be in
keeping with our general experience.
The assumption is that because of the

or ‘Pusric Hearta

multiplicity of . chemicals manipulated
some biological antagonistic factor in.
terfered with the usual reaction of the
embryonic red cell to lead.

The chief application of this test
has been in the routine examination of
lacge groups of lead exposed workers.
The results of such tests have been
utilized as a guide for the transfer of
workers to less hazardous departments,
in the appraisal of the degree of ex.
posure in different departments, in de.
termining the - eflect of preventive
measures, and in the differential diag.
nosis between lead poisoning and con-
ditions simulating this disease, but in
routine work its greatest single value .
has been associated with the detection
of malingerers. During this epidemic
in some plants, as high as 90 per cent
of all exposed workers have simulated
lead poisoning presumably in order to
be eligible for insurance and sick bene-
fits during the nonproductive season in
the automobile industry. In some in-
stances this basophilic aggregation test
has been accepted as a sufficient cri-
terion for the weedirig out of these
malingerers.

CENERAL COMMENT

In persons exposed to lead, other-
wise free from disease, the defection of
basophilic containing red cells in per.
centages in excess of 1.5, and par.
ticularly in excess of 2 per cent, sug-
gests lead absorption and the possi-
bility of approaching clinical lead
poisoning.

Inconclusive proof is available that
this test may be positive after exposure
to other substances such s benzol,
toluol, xylol, arsenic, etc. Occasionally
in infectious diseases numbers of baso-
philic aggregations gbove the usual may
be found. Manifestly in anemias and
other types of diseases involving the
red blood cells, normal ranges may be
exceeded.

The length of exposure to lead ap-
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pears to have no significant bearing
upon the basophilic aggregation find-
ings. Two weeks’ exposure is ample to
bring about incrcased numbers of
basophilic containing red cells, New
workers employed alongside of workers
employed for a longer period are prone
to show a greater frequency of response
than the older workers.

In prolonged chronic lead poisoning
the test described appears to be of
limited value. The recession in the
number of basophilic aggregations may
be definite in long existing lead poison-
ing even in the presence of fraok
manifestations. Under such conditions
punctate stippling may persist.

In many publications the minimum
amount of lead that may lead to lead

isoning is specified as from 1 to 2
;og. ngl daily intake. While this
figure may represent & primary
threshold at which an occasional case

of lead poisoning may arise, it is our

experience that many hundreds of
workers continue at employment in
concentrations much higher without
demonstrable impairment.  Without
denying the possibility that & daily in-
take of 1.5 mg. of lead may produce
lead poisoning, the belief is

that the practical threshold may be
considerably higher and in the general
range of from 4 to 8 mg. At least,
years of exposure to such concentra-
tions have not led to a single

case of plumbism in several plants
inclounded in this investigation.

e of the practical advani
served by this test as described li:g:
the fact that large numbers of persons
may be examined daily. In our esx-
perience, a single worker has been able
to collect as many as 300 specimens
per day. Laking, staining, and cell
counting, subsequently carried out,
necessarily must be at a slower rate,
but on a single day, as many as 70
counts have been made by ome ez-
perienced technician. This rate of woack

stands in ‘contrast to stipple cell
enumeration, which if properly carried
out ordinarily yields not more than 20
determinations daily.

SUMMARY

In the 1934-1935 epidemic of lead
poiscning in the automobile industry,
6,900 basophilic aggregation examina-
tions of the blood were made. In ad-
dition during this period 1,100 tests
were made in other industries, thereby
totalling 8,000 tests during the investi-
gation. This number includes approxi-
mately 500 control examinations made
upon workers unexposed to lead.

Positive basophilic aggregation tests,
the method for which is described in
detail, have served as an index for lead
absorption prior to the appearance of
clinical manifestations of lead poison-
ing. This test has proved to be of value
in the diagnosis of early cases of lead
poisoning. An approach to this test
was described by us in 1924, Through
technical improvements, made by
others and by us, this procedure is now
suited to application by any physician
or laboratory carrying out any blood
examinations.

The basic principle in the basophilic
aggregation test is the enumeration of
red blood cells containing basophilic
substance, in contrast to the customary
procedure of qualitative or quantitative
examination for stipple or polychro-
matophilic cells.

The native state of basophilic ma-
terial in unaltered red blood cells is
not known, but in the process of laking
and staining red cells this substance
may be artificially aggregated into
readily ‘visible masses. In normal
human adults, these aggregates rarely
exceed 1 per cent of the total number
of erythrocytes, butvin lead exposed
individuals the percentages ordinarily
lie above this normal maximum, when
considerable lead is being absorbed or
when clinical lead poisoning is im-
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) -minent. Findings of percentages above

1t1.§ cent and especially above
2 per em‘tmin persons esposed to lesd
at once sugpest lead absorption and the
possibility of approaching lead poison-
ing, or the actuality of early lead

In chronic lead poisoning this test
usually is mot, but may be, positive.
As lead poisoning progresses to extended
chronicity, the reliability of the pro-
cedure diminishes, This test has been
utilized in’ lead-using industries to de-
termine the sumber of exposed workers
absorbing Jead, as some proof of ex-
isting lead barards, as a guide for the
transfer of lead absorbing workers to
lead-free departments, as & measure of
the efficacy of preventive devices and
practices, and as & means for the de-
tection of malingerers.

There are varied types of diseases
leading to positive basophilic aggregs-
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tlén tests, but in groups of .workm n
lead industries, presumably normal ey,
cept for the possible effects of lead oy,
posures, the positive basophilic aggrep.
tion test stands in some relation to lead
absorption and its subsequent action.
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The Atmospheric Content of Lead

—And Its Correlation with Basophilic Aggregation
Tests in Exposed Storage Battery Workers—

INCE the last published
- report! made by these
workers on the use of
the basophilic aggregation
test as a measure of lead ab-
sorption and early lead poisone
ing, the number of tests made
ung;; our control has increased to approximately
24,500.

As the use of this method extends, it inevitably
becomes desirable to seek out the nature and ex-
tent of correlations that may be established be-
tween the findings from this test and those from

i and. fecal analyses, atmospheric concen-
trations of lead, clinical manifestations and other
blood changes such as are frequently carried out
in relation to examinations for lead absorption and
iead poisoning. Already some investigative work
has been carmied out for the purposes of determin-
ing the extent of these correlations. but only
under conditions that preclude disclosure. Lately,
a2 limited inquiry has been directed to lead ex-
posures in a series of small scale storage battery
plants. The results, while not elaborate, unfail-
ingly indicate the- iation of high basophilic
percentages in workers exposed to high concentra-
tions of atmospheric lead. These results, together
with pertinent comment, have led to this report.

The Use of Lead in the Storsge Battery Industry

II‘ IS not the design of this minor publication to
describe in detail the various steps in storage
battery manufacture, potentially and often practi-
tally leading to lead exposures. Adequate de-
acrigtions may be found in publications by Hamil-
ton,* Wigdortschik and Kupritz 3¢ Balsac, Lafont
and Feil,® Wells,* Greenburg, Schaye and Shlion-
sky,” Russell, Jones, Bloomfield and others?

In general it may be noted that the chief opera-
tions are the mixing of lead oxides preparatory to
grid pasting, pasting of mixed lead oxides into
grid plates, casting of lead grids, plate forming,
lead burning, battery sssembly, lead salvaginﬁi,
and miscellaneous janitor and clean-up work.

a few plants, lead oxides are produced on the
premises, but only in the very largest of establish.
ments, Ordinarily, chief exposures grow out of
the manipulation of the dry lead oxides, the pre-

ation of grid paste, the application of paste to
ead grids, the cleaning and inspection of plates
prior to forming. In adgdition, practical exposures
frequengly grow out of lead reclamation and jani-
lor services.

As a general rule, freedom from exposures to
lead in this industry is in proportion. to the size
o the manufacturing plant. Large establish-
Ments, almost without exception, have introduced
Protective devices, automatic features and other
!aleguards to the point that clinical lead poison-
Ing is a rarity. Conversely, in every city a few
Petty battery manufacturing plants are likely to
xist, operating in two or three rooms under con-

tions obviously exposing all workmen. In the
ag\gr_egxate. these plants produce definitely more

“."',-u the Buresu of ledumris! Hygieme, Departmeot of Health, Deeroir,

Crrey P, McCorp,*
Hexszrr T. WALWORTH,

and .
Jax Jonwston and Puntr E, FisH,
Detroit, Michigan

clinical lead poisoning than
arise out of employment in
larger plants. This paper is
based upon a survey of minor
manufacturing plants in one
city where the total number
of employees in any one plant
rarely exceeds 10.

Conditions of Work in the Usual Petty Plant

T ONCE it is necessary to draw a distinction

between those plants that merely assemble
battery parts and those other plants which carry
out substantially all operations necessary in bat-
tery manufacture. Without exception, work con-
ditions in the assembly plants are far superior
to those in the manufacturing plants, and on the
whole, these assembly plants are not highly culp-
able with respect to produeing lead exposures.

In the city concerned in this investigation, it
was found that as little as $400 would purchase
sufficient equipment to carry out mrage battery
manufacture and that an additional $200 would

purchase raw materials sufficient to start opera-

tions. These plants customarily operate under
conditions without any adequate exhaust or vent-
ilating systems and without any machinery for
the enclosed mixing of lead oxides into paste—
instead the mixing may be carried out in open
devices such as tubs or barrels. Without excep-
tion, no facilities, or inadequate facilities, were
found for bathing, consumption of food, change
of garments, etc. In the 13 battery plants investi-
gated, more than half make use of no more than
two workers. In many of these plants, it is found
that no two manufacturing processes are carried
out at any one time; starting with the unmixed
dry lead oxides, operations are carried out step
by step to-the point of the completion of the bat.
tery, ready for sale. Activities in these plants
not only are highly seasonsl, but ordinarily are
highly intermittent. Several plants operate not
more than five days in any one month. Durin

this period, sufficient batteries may be produceg
to tax the selling capacity of the organization
concerned. These factors tend to mitigate the
probability of lead tgoiso,ning. but even so, on a
proportional basis, this industry and this type of
the industry, produces more clinical lead poison-
ing than mé,' other industry in this city. Em-
ployment ordinarily is so distasteful that workers
rarely remain for more than one or two months,
and the cessation of employment is often brought
about by the actuality of lead poisoning, for
which there is no required compensation in
this State. Often circumstances are such that no
monetary responsibility may be imposed upon
these small employers. This work is classified by
some workers as a “last chance” job, in which the
labor turnover is enormously high, due to the oc-
currence of the almost inevitable lead poisoning
or to the procurement of more desirable work,
Other plants in entirely dissimilar industries fre-
quently inherit clinical lead poisoning in the ab-
sence of exposures in their own plants, but aris-
ing in workers who have been able {0 abandon
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lulxplc;yment in Jow types of storage battery fact-

ories.

In.making the study of this stratum of the stor-
age battery industry, the work was divided into
thxl'ee parts, as follows: f each plant

.. An engineering survey of each plant was
first conducted to establish familiarity with the
various manufacturing processes.

2. Collection of air samples and the determina-
tion of the concentration of lead at the various
manufscturing operations in each plant, Other
samples were collected to indicate the general
workroom atmospheric content of lead.

8. Blood specimens were secured from all em-
ployees working at the time the plants were
visited. From these specimens, basophilic ag-
gregation cell counts were made. Two or three
weeks ela between collecting air samples and
making the bu:mmc u%gregation tests. This
delay in the m g of philic aggregation
tests was through design, inasmuch as there is
a known lag with respect to the time of exposure

rior to the appearance of increased numbers of
Euophilic aggregations. This lag ranges from

one to three weeks,

Health Hazards and the Various Operations

ALTHOUGH it is our belief that exposures con-
nected with the various manufacturing pro-
tc:gsases differ greatly, it :‘11 diﬁicvilit to demng:nte

ese exposures because all operations are usually
carried out in the same wg:kr room. In other
words, it is believed that the mixing operation
might contaminate the air of the whole work-
room with lead, and greatly affect the lead find-
ings around the burning table, which may be only
a few feet from the mixer,

No less, the individual manufacturing operations
:rieﬂ)és are appraised with regard to their health

2zar

1. MzztInG AND CasTING:

The melting and casting operations will be con-
sidered as one because of their close relation, In
all cases, the operator stands close to the meltin,
furnace and does casting, In those plants whi
are using unhooded furnaces (this is usually the
case) the operator is exposed to lead fume aris-
ing from the molten lead. The extent of this
lead fume depends upon the temperature of the
molten lead. The higher the temperature is, the
greater the quantity of lead being expelled into
the air. In no case were these lead pots controlled
with thermostats and as a result the temperature
of the molten lead was much higher than neces-
sary. In this survey, this fact gelﬂy affected
the lead exposure connected with lead melting
and casting.

2. Mmxne:

It is our opinion that the greatest hazard con-
nected with the storage battery industry, as con-
ducted on a_petty scale, accompanies the mixing
operation. Large quantities of lead oxide dust
are usually expelled into the air, both in trans-
ferring the oxides to the mixer and when the
mixer is first started. Because of the small part-
icle size of these dusts, they are suspended in the
air and gradually float to all parts of the work
room. Although this operation is carried out only
for short periods of time each day, sufficient lead
oxide may be expelled to cause serious exposure
throughout the work day.

INDUSTRIAL MEDICINE

‘paster is working.

June, 193

-8, Pastmne:
“The lead oxides as handled by the paster ure
in the form of a paste and as such are of little
significance, except if taken into the body through
the mouth while smoking or other similar pro-
cedures., However, it is usually found that the
pasting tables are littered with dry lead oxides
and dusts are easily thrust into the air while the

, . This may be caused by drop.
g‘mg of tools or otherwise fanning the dry dusts

carrying out his regular work. Because of the
close pr&xginittyh in most cu'es.uc:f thte mixer and
pasting e, the exposure at these two positions
18 found to be about the same. pet

;;hmmm«:: ected with the lead b

e exposure conn e Jead burnin
operations is probably the least hazardous of 1ﬁ

e manufacturing operations, except assembly
and Iormin'gnmd charging, because of the short

riod of e the operator is actually burning
ead. Approximately 75% of the operator's time
is spent in placing of plates and posts on the rack.
This does not mean that he is not exposed to lead
at all times, however, use he frequently stirs
up lead oxide dusts which accumulate on the table.

5. AsSEMBLING: .

The dust exposure accompanying the assembl-
ing glpention is not great, as the only lead oxide
handled is in the form of dry pasted plates
Proximity to other and more dangerous activities
represents the outstanding souree of injury.

6. FORMING AND CHARCING:

Providing these operations are confined, the
worker not be exposed to lead,

Experimeﬁtal

TH'E apparatus used for collecting air samigla
for lead determinations was a modified,
Greenburg-Smith impinger apparatus.! The ap
paratus consists of a rotor pump which is equip-

d with a standard orifice and measuring devices

or metering the air. The pumdp was connected
to an impinger tube and the lead collected in the
water, ese samples were obtained as near &s
possible to operators' positions and at all man-
ufacturing operstions. In general, air samples
were taken over a period of 20 minutes at the
rate of one cubic foot per minute.

After the samples were collected, theg' were
treated according to the method of Harrold, Meek
and Holden,’ and the lead determined. Calculs-
tions were then made to convert the amount of
lead in the sample to milligrams per 10 cubic
meters of air at standard conditions.

In addition to making lead determinations, basc- |
philic aggregation cell counts were made of
workers, e blood of healthy human adults
rarely contains more than 1.09% to 2.0% of bast-

hilic cells. The percentage of basophilic cells

or those workers absorbing lead without clinics!
manifestations is usually 2 to 4, while in som¢
cases the counts may be as high as 15%. Finding’
of 29 or greater at once suggest lead absorption-

Table 1 is a combined table, showing the re
sults of lead determinations and the basophili¢
aggregation counts,

Comment on Experimental Study

OF THE entire number of controls, it is to b* '
noted that not one person yields a basophili¢ :
aggregation percentage in excess of 175. AS :

]
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many times pointed out, this is characteristic of
the healthy, unexposed adult. On the other hand,
of the total number of battery workers, including
those persons performing only clerical services,
4 presented basophilic aggregations in excess
of 265 of the total number of red blood cells. While
this percentage may seem high, it is to be em-
phasized that the conditions of work .in most

ces were favorable to universal lesd poison-

‘g The lack of proof of universal lead absorp-

tion or lead poisoning probably is due only to the
intermittency of work, not only on a seasonal
basis, but on a month by month guu as well.

INDUSTRIAL MEDICINE
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While no physical examinations were carried
out, 1 i» xnown that several of the persons here
classified as showing lead absorption were in-
stances of early lead poisoning of clinical type,
which impression was formed from casual in-
spection and from offhand remarks made by
workers in the course of survey activities.

While these basophilic.aggregation tests num-
erically Tepresent ‘only. & small fraction of the
near 25,000 that have been conducted, they are
regarded as possessing significance in ‘that they
were made on workers exposed to high atmos-
pheric concentrations of leadt in a combined form.,

Tuble 1. Atmespheric Load Determinations and Correspondiny B. A. Counts

. Lead per 10 cubic
meters of air B, A. Cell Count
Plant Position (in mgms.} . Worker . (percentage)
0.1 Pasting 64 Paster's Helper .............. S X ] :
¥ Mixing 2480 Paster 30
Racking 39 Melter and Caster s 10.0
Melting and Casting ..covmsssssmmerene 7.7 Melter and Caster . 3.0
Y SRS X [ead Burner ...... . 23
.0 Lead BUIDEr .....cciemiemirimsssscmsscnsases 14
A bl 4.1
Manager 1.5
Oftice WOrker ......ccmemcomeemessmmarmonnes 11
No.2 - Pasting 8.1 . Oftice Worker ........ . 19
Mixing 6.8 Oftice WOTKer ...cocrroreemessrmomtenssmeeens 1.3
Melting 12.0 Oftice-Plant Worker w.eimecmenen 11
Blank 00.0 liverer 0.9
Paster 4.0
No.3 Pastin, 1.3 Manag 10
Iﬂxin“ 23 Baby 0.8
Melting (%)
Melting 27
Blank 0.0
No.4 Burning 0.88 Burner 11
Burning 2.00 Burner Helper ... oemese 3.0
Blank 0.00 Foreman 0.7
Fireman 09
Charger 14
M. 08
R P irer 1.8
Shipper 13
A bl 1.2
Former and Charger .........cnnen. . 14
¥No.§ Pasting 3.1 Paster 10.2
Mixing 23.0 Paster $.2
Melting 28 Help 0
Workroom 0.53 Caster ... k&4
0.00 Assembler-Charger .....c.cceceee 838
Paster 2.0
Xo.8 Pasting 59 Assembler ..oiinimnininennns . 4.0
Puﬁn'; l;g g;l:‘ter ok [}
s Mixin, . 0 WOTKEr ..cvinniicicnssscsrmmssonmssnsses 1.0
Workroom 5.6 Oftice-Plant Worke?r ....ecvecvomeceeeee 2.0
0.00 Office WOTKET ...cermcsccserscsmcssmmemsmesraes 28
Xo.7 Pasting .’ ” g; . Paster 24
Melting 2.05
Workroom 2.23 ~
Blank 0.00
¥o.8 Pasting ‘28 Wrecker 4.8
Pasting .34 Foreman 3.3
Pasting 2.80 Paster 9.8
Mixing 1.22 s.8
Mixing 110 1.7
Mixing 1.01 1.7
Burning 845 w 3.8
Blank R 2.1
- A b 1.8
A 3.5
Manager 1.1
Wrecker 38
Melter and Caster .................. [ B!
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1In general, wherever a high concenuation of lead
was established in the atmosphere, this was ac-
companied by an increase above the usual of
basophilic aggregations in the blood of exposed
workers.

Comment

AS THE application of the basophilic aggrega-

tion test, as a measure of lead intake in-

creases in extent and in value, it becomes highly
desirable that this method come into no degree of
disrepute because of deficiencies in technical pro-
cedure. From extensive correspondence that has

INDUSTRIAL MEDICINE

-of ‘basophilic aggregations 'in that zone regarg

June, 195

subsequently check counts may be unreliabj,
5. Some batches of dry stain are inheren);
unsuited to this test because of chemical impun{

2:; which lead to unwanted and inaccurate ;.

ts.
Some laboratories report in connection wity,
instances of proved lead poisoning a percentag,

by us as within the usual limits for unex-po;:g
persons. Appropriate investigation of all ¢ir

stances usually establishes that as a result of som,
technical inaccuracy, the full number of bag,
philic aggregations potentially present are ny

THHEET

Ri

.

’MQN&VI.EAD o4
AvERrase BA Q9

SCHEMATIC DRAWING INDICATING LINE OPERATION

.2 MEMS. OF LEAD 2
L2 AverAst B.A. 0.9
HieresT BA. 18

14

HioHesT B.A (8

. :
e / N A LEAD USING INDUSTRY . WORKERS WITH Hien i
- =) BASOPHILIC AGOREBATION COUNTS (RLA) Ame Found |
ONLY INTHAT ZONE WNERE AIR MOSING OF LEAD Dustep
2 ATMOIPHERIC .
= PARTS Causes Hion CONCERTRATION OF LEAD, )
N I B | Méms. or Lead 06 !
o] > AvERASE BA. L)
1 | RieMesT BA L8 © WORKER WITH MO LEAD ABSORPTION . :
—_—i= @ WORKER WITH LEAD ABIORPTION AS SHOWN BY B.A.TEST .
== LEAD EXPRELIZO AB MULISRAMS PER 10 CUL M. OF AIR i
s [ B.A TXPRESSED AS % OF TOTAL RED CELL COUNTS
===| ;

grown up about this method, it becomes well being recognized as such and counted. 1In one |
established that some unfavorsble results are instance, an industrial technician reported a 12%
related to demonstrable technical difficulties. A basophilic aggregation in a known case of early
pumber of these are now mentioned: lead poisoning. A more experienced worker, mak-
1. In the preparation of the Manson stain, best ing a count on the same slide, detected a percent
results will be obtained if the boiling water to  age of 4.6 of basophilic aggregations, which is |
which' the borax is added is allowed to cool to exﬁeetable. : . !
room tempenmrmrior to the addition of the 0 known reason exists for any recession from
methylene blue. erwise, a precipitate may be the statement that healthy persons, unexposed

-

formed in some instances. ) o

The Manson stain is best used in covered
jars, into which the slides to be stained are sub-
me‘xc'ied. However, prior to the staining of any
batch of slides, the surface of the stain should be
skimmed off with a sheet of fllter p?er, in order
to remove possible mccumulations of precipitate,
which sometimes forms at the surface,

3. From slides sent in for examination, it has
been determined that the greater number present
blood smears so thick as to make enumeration
difficult and onerous. A single layer of discretely
separated cells is desirable.

4. The use of xylol, alcohol or almost any other
solvent commonly employed in the cleaning off of
cedar oil leads to the removal from the slides of
many basophilic aggregations, to the end that

‘lead or other sources of increased basophilic aggre

_signed to present the application of the bas.philit

gation counts usually will not present percentages
of basophilic aggregations in excess of 15 &
though very y apparently normal perscns
may present a percentage near 2. Such persons
on investigation, usually may be shown to exhibit
an undue amount of oral sepsis, a tonsiller
fection, sinus disease or some little apparent
comparatively unimportant condition.

One accompanying schematic drawing s d&

aggregation test in tting exposure puints ¥
lead using depa:trn‘e%ots ixgt industry. puln the
factory department leading to this drawing.
of the approximately four hundred workers eo”

ployed were sent to the dx?e nsary during th
course of a two-day period for the purpuses ©

-~
———
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supplying blood sreai= for basophilic aggrega-
tion exxmimtion.th These woi-ke? wer:o sent to

e dispensary without any selection as to precise
s‘ork points and no infon'zltion was procured by
the examiner as to types of employment~—in fact
no information was procured other than the name
of the employee and his badge number. In due

time, basophilic : tion vounts . were made -
with’ the result :ﬁat nine workmen “presented

¢ounts well above the normal range. en with
the colored pin system, all workers were spotted
on a blue print of the work department concerned.
Through this maneuver, it was established that
without exception the workers showing positive
tests were employed at identical duties located in
an area with a radius of about 30 feet. Then and
then only quantitative determinations of lead in
the atmosg ere were made through the method
described by Harrold, Meek and Holden?, at this
point and at other appropriate stations in the en-
tire department. Only at this one location was
the concentration of lead sufficiently high to have
induced lead poisoning and to have provoked the
bigh basophilic aggregation test encountered.

From this storage battery work or from any
other investigations in which correlations have
been sought between the quantity of lead in the
atmosphere and the B, A. test, it may not be main-
tained that with any given increase in the atmos-
pheric content of lead is there a corresponding and
commensurate increase in the percentage of baso-
philic aggregations in the blood. It is unlikely that
any such precise conformity ever may be demon-
strated, since the content of lead in the atmosphere
in most work places obviously varies from hour to
hour and day to day and even greater difficulty is
encountered through the fact that the basophilic
agg;:gxhon count determined on any given day
probably is influenced by a lead intake of several
days’ priority, and possibly as much as two or three
weeks. Therefore, no contention is made with res-

to a correlation other than the demonstrable
ct that in the sustained presence of an atmospher-
?b lead content ;bo&e ml“ ;vhich is tolenblc% or in

e presence of other lead exposures, such as a
proved carrying of lead to the mouth by fingers,
there ;ﬂl "a.i:d in due gme n;iong w:lrukm 50 ex-
posed incre: percentages of basophilic a a-
tions extending beyond the range nw%gerdegu
usual for unexposed and healthy persons.

In view of statements frequently made that there
is no known tolerance to the action of lead, the
issye is frequently created as to why all workers
under appurently equal exposures do not uniform-
ly present increased bascphilic aggregation per-
centages. The response and explanation leaves
10 uncertainty as to the ratiopality of this occur-
ence. The intake per day or per any other consid-
erable unit of time by different workers engaged
in substantislly the same work markedly varies
due to a number of factors, such as the efficacy of
the nasal passages as a barrier to the entrance of
dust, the rate and depth of respirations, different
heights of workers which introduces variables as
to proximity of the breathing zone of workers in
telation to exposures, the manner in which work-
ers manipulate tools, such as blow torches in the
burning operation of storage battery manufacture,
and lastly the variations in hygienic habits of dif-
ferent workers as to cleznliness, change of gar-

ments, ete. It is therefore expectable and almost
inevitable that some workers will exhibit evi.
dences of lead absorption or lead poisoning while
their fellows appear to be unaffected.

Summary:

N AN industrial city, an investigation has been

‘made of work conditions as to lead e
in a series of very small storage battery manufac-
turing plants, some of which were operating under
manifestly objectionable work conditions. As a
Fm of appropriate engineering hygienic surveys,
ead determinations were made of the atmosphere
in all operations. Later, and with due regard for
an inevitable lag period, basophilic aggregation
tests are carried out on the blood of all workers.

In those plants leading to quantitative deter-
minations of lJead in the atmosphere in excess of
the threshold of tolerability, corresponding baso-

- philic aggregation tests were likewise such as to

fall beyond the zone characterizing healthy, unex-
posed persons. Conversely, in those plants provid-
ing no high amounts of lead in the atmosphere,
no workers exhibited basophilic aggregation find-
ings beyond the percentage accepted as charac-
teristic of healthy unexposed persons.

: Table 2.
nexvesnt, Healthy Adwit

B. A. Cell Count

‘Worker s (percentage)
Technician wisnasl.2
ramarpe Y
ha ot 17
3 o4
‘mwz 0.4
Secretary 0
Sa.\-nm’: 0.
Salesman g.
Sal 0.9
Student 1.0
Student 12
tiet 0.9
1.0
Housewife 3
Housewife L]
Housewite 8
Housewife 9
Housewite 0.8
Doctor 1.1
Dy“mn 0.8
Doctor 1.5
Earmaer o4
eer
Engineer 1.0
Oftice Worker 0.9
A 0.7
Foieid 1
Clerk 0.4
M 1.0
A 0.8
Clerk 0.8
0.4
Clerk 1.0
Office Worker 1.3
Secretary 0.7
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Fractures of the Spine
—The Surgical Aspect—
Ricuarp Bovion, MD,,
Milledgeville, Georgia

N THIS modern time of fast living, rapid trans-
portation and strenuous playing, fractures of
the spine are no longer uncommon.® It would

appear that the bony framework which mrpom
the body and covers the spinal cord is no longer
adequate to take care of the increased demands
made on it. Formerly a rare condition, spine
fractures are now quite common. Intelli
knowledge and management of this type of frac-
ture is now demanded of every doctor whether
he be a surgeon or not.

When the spine is fractured there are usually
two problems with which we are concerned:

First: Compression fractures in which dislo-
location is not evident by x-ray and in which
there is little or no neurclogical or manometer
evidence of cord jniury.

Second: Compression fractures in which dis.
location and cord injury are evident by x-ray,
neurological and manometer findings, either one,
two or all,

In the first group are fractures which cause
mild or slowly progressive neurological symptoms.
These cases usually make a good recovery under
competent orthopedic management. They are
rarely surgical and certainly never early surgi-
cal. Our objective in this class is just the same
as in any type of fracture, that is to secure
anatornic, economic, and functional restoration.

Oceasionally for various reasons aéprop!r”reduc‘;"

tion of this type of fracture is not done early. It
may then become necessary to resort to surge
becsuse callus formation and contractions grad.
ually cause cord compression,

In the second grolexgi are placed those cases
which present immediate evidence of x-ray,
neurological and manometer changes. These
changes vary from moderate neurologic distur.
bance to a frank Tgnrulysis with complete sub-
arachnoid block. e neurologic disturgance may

be due to slight bony pressure, edema, hemorr-
hage, or cord and dura laceration. The complete
® Preversed at e Anaus! Merting of the Awociedon of Surgeons of the

Aslsoes and Wewt Point Raif Road, the W, Raiiway of Alabams, snd the
Georgis Raiiread, at Atlanca, G-f;u? M:r-am;o. l':;,’ A b el
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paralysis is most always due to bony pressure_
especially if it takes place at the time of inj

It is rare that a cord is 80 torn or lacerated at tp,
time of injury as to cause a complete paralys;,
Then too, in most cases a torn or lacerated cory
will not cause an early subarachnoid block as

bony pressure. This is an important point to p

-kept.in mind in. differentiating the cause of th,
"block and the paralysis. Cases in this group whig,

do not have major manifestations of cord press
are not surgical. A reduction of the fracture oy
a Hawley table with use of the fluoroscope is thy
proper treatment.

Certain cases with bony pressure, immedia,
paralysis and subarachnoid block eall for surg.
cal intervention. - I am less inclined to surgery
than formerly, and this is because of our resuly
with conservative treatment. We IIWIYS try 2
reduction first. This is done on a Hawley table
with the use of a shock proof fluoroscope ang
without anesthesia. I am of the opinion that pg
fractured spine should be operated until a redy..
tion has been attempted.

Surgery should be resorted to in those cases in
which x-ray shows bony pressure on the cord, in
in which there is a toquaralysis occurring at
the time of injury, and in which there is a com.
plete block of the subarachnoid space. It is rare
that orthopedic measures help this type. Immed.
iately after attempting an unsuccessful reduction
it is wise to remove the bony pressure from the
cord. I think it poor judgment to wait on this

of case, and delay means mortality or per.
manent morbidity.: I am ‘w“i: that certain
neurc-SUrgeons..oppose. . surgery..in: any type- of
compression fracture. I cannot see the wisdom
of allowing bony pressure to remain on a cord,
and when other attempts have failed to remove
the pressure, I believe it good surgery to remove
that pressure. I am aware that laminectomy does
not leave an ideal situation for the patient but it
is better than permanent paralysis and slow death.

In dealing with an injury so severe as to cause
spine fracture we, in practically all cases, havea
patient who is severely injured in nther
of the body. I think a rapid and careful exami
nation should be done before the patient is mani
ﬁuhted in any manner. It is use to manipu

te or operate on the spine of a patient in which
there are other major injuries likely to prove
fatal. Several years ago we did a beautiful and
successful laminectomy on a fat man with 2
first lJumbar fracture and complete paralysis only
to have him die four days later from a tom
mesentery and ruptured cecum. This experience
certainly made me look around more carefully.

Surgical intervention in spine fractures is be
coming less popular. is due to several fac-
tors: first} most of these injured who would be
considered surgical are fatally hurt; second, the
use of reduction under shock proof fluoroscope.
wnd third, receiving these cases after paralysi
has existed for 24 hours or longer . .

In conclusion I 1 ‘say that when definite
indications exist fo: ery we should not hesi-
tate. I would warn against foolishly fast surgery:
Most of these cases are referred to us and often
times it takes courage to refuse an operatio®
when it is urged on you by a colleague who is $
good friend. After nﬁ nothing is to be gained bY
operating on a patient who will get well withou!
it and one who will die with it.
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The Technical Materials on Lead Analyses are Cambined
with Those on Dust Counts and Are Presented in the

Pollowing Section

N16643.04
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LEAD AMALTSES
_The chief source of lead taken into the bodies of paint

workers is respired duste. Apart from organic lead coxpounds, lead does

:not .eanter throngh the .portal of ithe skin. ‘Some leal. is transfarred to

the mouth by the hands, in hapdierchiefs, and from lead dust deposited
on the lips. Some of this laaﬁ reaches the intestinal tract and may de
abscrbed. About five timee as much lesad is required for the average
worier, entering the body through the intestinal tract, to prlod\.:ce lead
poisoning as is true for that taken into the lungs. In other words,
practically ell of the lead entering the lungs is adsorbded, while perhaps
not more than ‘1/5 of the lead ingestel is abaort;gd. '

The above dbeing true, appr'opriate, measuremsnt of atmospheric
lead provides the best index of contamimeted air in a given paint plant.
Seventeen such samples have been collected at suitadle points in this
plant. The method of collecting meamured quantities of air u-ed'by us
is that described in the United States Public Health Reports, Vol, 45,

No. 12, Larch 18, 1932, "The Comstruction and Use of Impinger Dust Sempling
Apperatus®. In drief, the apparatus employed consists of a motor driven
rotor type of pump, carefully calidrated in such a fashion as to pass

through the apparatus & predetermined amount of air per minute. The usual

_rate is one foot of air per minute of time. The dust in the air is thrown

out of the air tﬁmugh the procedure of impinging. Thus The air is
stripped of {ts lead content and the lsad is retained for analytic purposes.
An acoompanying picture portrays this equipment.

After the collection of samples, analyses were carried out
by a new metbod which is described in aceempanyipg reprints of an article
entitled "A Practical Method for the Rapidinetemiution of Lead TThen Found
in the Atrosphere®. This method is highly sensitive and whenever the nsed
aerises will measure very minute fractions of a milligram of lead.

Thecretically, soms lsad compounds are more toxic than others.

This 1is dased on differences of solubility. The sulphate is imowma to be
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more insoluble than the cardonete for example., Practically, these dife
ferences are of little importance, except for that quantity of lead taken
into the gastro-intestinal tracte So far as known, all respired lead
eventually is sbsorbed and becorms available for"d.smdgi to body tissue,

So far as this Teport is concerned, n variations in degree af importance

48 uéribed to any one compound of lsad.

Just what quantity of lead taken into the body daily will

produce lead poisoning is speculatives By common consent, mary publisbed

‘articles and many legal standards set the threshold of danger at 1.5

mams. of lead in ten cubic msters of mir. The last figure cited approxi=
mtes thé quantity of air dbreathed by a workman in the“oourae of an eizht
bour day. From our own experience, we have come to believe t&it"fﬁe’”'éﬁuy N
intake quantity required to produce lead poisoning is consideradbly bBigher
and on the ﬁrder of 8 mzms. It is difficult to prove this ;'mmt, 80 these
investigetors join in the "comson consent figure® of 1.5 mgms nmd'endoavor
to deviss conditions that ﬂn provide exposires below that point. The
practical faét involved is that most persons will not acquire lead poison=

ing at the level mentioned, that is 1.5 mgms. per day, but occasionslly one

" worker will, Not all persons equally exrposed will provide the same response

to lead. Those who are alooholic, those who are constipated, those who are
given to repeated infections, such as common colds, those who are afflicted
with gastro-intestinal upsets, those who bave nasal abnormalities, and those
who breathe rapidly are more likely to acquire lead poisoning than wholly
normal persons equally exposeds The counting of dust par;ci cles 43 not a
proper procedure for the measurement of exposures t0 lead in any plant.
Since, bowever, lead is never used as sxch alone, inhmst operstions it
has been deemsd anpropriate to make dust counts along ;ith lead analyses

in order to bave in hand some information as to the ‘general dustiness of
the air concerned. The uetz;od used in particle enumsration is well de~
seribed in that United States Pudblic Health Report above cited.

Below 43 furnished a tabulation of the lead analyses and dust

counts made in this planti
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Sample Fl House Pairt, Dry lix B, losding mixer, with dry lead Pigments.
40.3 ngms, of lead per 10 cu. meters of air over a 20 minute sampling period.
e

Dust: 46,200,000 particles per cublic foot.

(Note: In subsequent samples, it i3 assumed that lead in air is messured
per 10 cu. meters of air and dust in particles per cubic foot)

M.‘ le #2 . Bouse Paint, Dry Mix B, loading mixer with dry lead pigments.
Lead: 7.6 mgms. over 20 ninute sarp ling period.

Dust: 13,400,000

Semple #3 House Paint, Dry Lix B, losding mixer with dry lead pigments.
Lesd: 8.7 mgms. over 1l minute sexpling pericde

Dust: 10,100,000

Sample ;4 Houss Paint 4, lozding mixer w;th asbestine and othea: mterials.
Lead: 15.4 mgas. over 10 minute sampling p'eiod.

Dust: 10,100,000

Sarple #5 Aluminum Bronze lidxing Roam D, wetting down aluminum powder
with solvente

Tead: 6.5 mgms, over 10 minute sampling period.
Dust: 24,800,000 {epproximately)
Sarple fi8 House Paint B, Chroms Green Dry Mix.
lead: 13.8 mgms, over 10 minute sempling period.
e ————, .

Dust: Over 2%),000,000,

le #7 Houss Paint B, Chromes Tellow Dry Mix
Lead: 10.5 mgms. over 8 minmute sampling period.

Sk S ————
Dust: 66,400,000,

Sample #8 White Zname) kixing, 4th Floor, D=4 Dept.

Leed: 5.7 mgms. over 7 minute sampling ‘period.

Dust: 21,300,000, .

Sample % White Enamel Mixing, 4th Floor, losding ball mill.
Lesd: 8.0 mgus. over 12 minute sampling period.

Dust: 45,700,000,

Sarple £10 Fhite Enamel Mixing, 4th Floor, loading mixers.
lead: 2.8 mgms. over § minute sampling period.

Dust: 34,800,000,
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Semple £11 White Enamel Mixing, 4th Floor, losding mixers.

Lead: 1.4 mgms. over 10 minute sempling period.

Dust: Over 25 000,000.

Sample f12 House Paint B, Dry kixing, Second Floor, mixing Ferrite Ochre.

Lesd: 1.5 mgms. over 8 minute sarpling period.

- Dusts. 49,700,000,

Sarple #18 House Paint B, Genersl iir Sample.
Lead: 2.2 mgns. over 22 minute period.
Dust: 8,230,000, _
le #14 Houss Paint B, Dry Uix, Second Floor, Mixing French Ochres
Tead: 4.4 mgms. over 15 minute sampling perilod.
Dust: 167,000,000.

Ssmple #15  Resin Room, Gum Warehouss, Vernish Department, 1oading warnish
pots with gums and resinse. :

Dust: 8,700,000 over 7' periods

Note: Sample collected in dflute aloohol solution, which dismolved most
of the dust. .

Sample t“ Resin Room, Gum Warehouse, Varnish Department, loading varnish
pots with gums and resins.

lead: 0,35 over ten minute sampling period.
Dust: 16,900,000. {dust badly agglomerated. Count definitely too low)

Serple #17 Ni trocellulose hilling Room, Depertment D=8, opersting Bapbdbury
Mill,

Dust count over 15 minute sampling period 2,920,000,

Sarple f18 lacquer Mixing Room, Second Floor, Dept. D=ilL, dumping nitro=
] celluloss into lacquer mixing tanke. _

Jead: O.1 mgms. over 20 minute sampling period.

Dust: $,300,000. .

Sarple £19 Stone Dressing Room, facing mill stome on laths.

Lead: 0.6 mgms. over 30 minute sampling period.
Dust

1,290,000, _
From the adove 1ist, it may be noted that the following loca=

tions show lead concentrations above 1.5 mgms. per ten cubic meters of air:
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Eouse Paint, Dry lix B 40.3
Eouse Paint 4 - 15.4
Aluminum Bronze lixing Room 6.5
House Paint B, Chrome Green Dry lix 3.8
Houss Paint B, Chrome Yellow Dry tdx 10.5
White Znemel kitxing 5.7
Fouse Paint B (general air) 2.2 mgns
House Peitit B (mixing French Ochre) 4.4 mems,

The ‘problems. created by this.lesd exposure are Aiscussed in
a .subsequent .section entitled "Lead Problems”.

Additional Notes )Made by Dr. ¥redrick:

1) The low type of 4ry mizers used in this plant have little
to be said in their favor from a safety stendpoint, but from a dust control
standpoint appesr to be preferable to the higher forms with underneath
drives. Much less dusting occurs during charging at the mixers and the
wrkers! breathing zone is well above the loealiz'od cloud of dust which
is emtte'd. .

2) When interpreting these data, collected in nineteen
representative areas about the plant, it must be remembered that summer
time conditions prevailed, with high bumidities and excellent window vene
tihtiop. Unguestionably higher dust concentrations will prevail in winter
months when the relative bux_nidity is eorteapondingl} low and the doors
and windows tightrf closed.

3) The present wet type of grinding and chiseling precticed
in the stone dressing department appeers to have the silica dust prodlem
well under eontrol'. Such practice ia highly commsniable and should be cone
tinued.

4) The dry mixing and the wetting down of dry aluminum
and other bronzing powdars is accompanied by large clouis of metallic
dust. It is suggested that whenever possibls, the ngtarial be wetted
down in the original conteiner and subseguently manipulated in paste form.
Tbe wearing of propu'ly. designed reapiratori tend; to alleviate the
exposures.

5) It was observed that respirators were almst universally
worn during the dustiest phases of the operations, but were removed as soon
es the work was completed. This pnctiée affords no protection against
the resident duat’ concentrations in the air, which may remain high for considerable

lengths of time in the absence of frequent air changes.
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| The Quantitative Determinatisn of minute irsces ' [
of lesd Zalls for Highly Specialized Equipment.

See Accompanying Reprint for Deseription of Metbod
For Atmospheric Lead Anslyses Cerried out in This
Investigation.

Acme White Lead end Color dorks
Hamtramck (Detroit) Michigan
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6) TFurther it is believed that proper servicing and
maintenarce of respirstors is not being made. All respiretors should bde
tleaned and inspected dauy'in e special depertment for this work and by

an experienced workman. In order to avoid the nsed of two respimators

. for wvery man, this work should be done at night after the regular shifts

have ceased work. Every workman in dusty ereas should heve his own
respirator, cleaned and sterilized deily and worn by no one else.

%) The respirators in use, in the writer's opinion, are
of a satisfactory type and probadly the best now availadle for protection
against lead and other dustse.

8) The exposure to high concentrations of organic dust in the
gum warehouse, especial;y during varnish pot losdihg operations should be
viewed with suspicion. Suitadle control end protective rgaamuro should be
insugurated in tte near future. At the present time, these worknén do not
use respirstors and only natural ventilation is provided. Certain experi-
mental work, if done, might succesafully reduce the dusting of the resins.
loistening with water, alcohol or alcohol-mater solutions may be both feasible
and adequate.

9) The emormously high counts and the extremely mall particles
found essociated with semples taken adbout color pigment mixing operations
indicates s real nsed for dust control in the form of local exhaust hoods.

The mixing of chrome picments pz-eamfs an especially dangerous exposure to both
lead and chromium. Respirators of the type which are used at present will
protect against the lead, but not against the possidility of chrome derm=
titis apd chrome ulcers. The chemical compéuitions of other coler pigxents

in use are not known to the writer, but \mqueationabfy provide similar ex~
posures to other metals and irritsting agents.:

10) Mixing csulking compound releases numercus asbestos
particles into ‘the air as shown by counts made about this manufacture. Howes
the extent of the exposure is sufficiently limited that the use of respirato:

by exposed workers and the introduction of some genersl exhaust ventilation

into the work room will prevent the eppearance of asdbestosis.




et

11) In conclusion it may be said thst the dust eonditxo;:s
of the Acme White Lesd and Color Jorks, as pictured by the several dust
courits here reported, are not alarmiugly bed and do not require the applicaw-
tion of drestic and immediste control memsures. However, this compeny shoulfl

consider as a long renge course of action the gredual reduction of all high
~

:dust exposures in the plant, either by installation of local exhaust hoods,

increasing the general ventilation, changing manipulation procedures and

processes, or a oombination of these devices.
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A PRACTICAL METHOD FOR THE RAPID DETERMINATION OF
LEAD WHEN FOUND IN THE ATMOSPHERE®

G. C. Hareorp, 8. F. Mxxx ax» F. R. HoLoeN _
Prom the Industrial Hygisne Depariment, Chrysler Corporation, Detroit, Michigan

HE determination of lead in
emall amounts found in air
bes been carried out in the
past by some modification of Fair-
ball’s chromate method (1, 2). Thése
modifications include those using the
S-diphenylearbaride developed by Ca-
zeneuve (3) aa an indicator for hex-
avalent chromium. Kehoe (4, 5) snd
others found this method inferiorto &
spectroscopic determination (6, 7)
especially when used for biological
material. Electrolytic methods have
also been proposed (8) as have various
colorimetric procedures (9, 10). Re-
cently a number of investigators (11,
12, 13, 14, 15) have developed modifi-
cations of Fischer (16) and Leopoldi's
(17) dithisone method for the quanti-
tative determination of lead for use in
various types of investigations, We
have for some time used a modification
of this method for the determination
of Jead in air,
.- Inssmuch as we know of no other
method which permits one to collect
and snalyze so many samples of air
that may be lead-contaminated, we
describe here the sampling and snalys-
ing procedure in the hope of contribut-
ing to the development of rapid and
accurate methods for the determina-
tion of toxic substances in the Seld of
industrial hygiene, Since it is felt
*Received for publication May 30, 1038,

that too many of the methods require
equipment not available to the average
worker in industria! sanitation, we
propose in this method to limit the
use of expensive or specisl equipment.

The details of the sampling ap-
parstus can be obtained from papers
written by Greenburg ef al. (18) and
Bloomfield (19). Ordinary items of
Pyrex luboratory glassware will be the
only other items of equipment neces-
sary.

Sampling procedure for lead.~Using
a modified Greenburg-Smith impinger
and air sampler, one collects ordinary
lead dust compoeed of lead oxides,
etc., in 250 cc. of lead-free distilled
water, Forsome lead compounds and
lead fumes where it is best to collect
the sample in a dilute nitric acid solu-
tion, one uses 10 cc. of concentrated
pitric acid (C.P., 8p. G. 1.42-1.43)
in the 250 cc. of distilled water. Inas-
much as we, for the sake of conveni-
ence and accuracy, in evaporation,
ordinarily use 500 cc. Pyrex wide-
mouth Exlenmeyer fiasks with 250 cc.
of distilied water, the quantities of
acid and subsequent reagents are
based on that procedure. Should one
use other collection bottles, containing
less distilled water (75-150 cc.) as in
some types recently described (20),
modified reagent amounts should be
used.

™
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The sampling time for quantities of

lead which will approximate 1.5 or less

mg. per 10 cu. m. of air should be
from 30 to 40 minutes. In sress
where the amounts of lesd are greater
than 1.5 mg. per 10 cu. m. of air, the
time of sampling sbould be reduced
sccording to the concentration ss the
smounts of lead analysed by this
method are in the neighborhood of
thousandths of & milligram, and should
not exceed 0.1 mg.

The sample is collected either with
the 10 ce. of concentrated nitric acid
added or in pure distilled water. If
collected in pure distilled water, add
the same quantity (exactly 10 cc.)
concntrated nitric acid after collec-
tion. The sample is boiled in the
original sampling flask until the quan-
tity is alightly less than 90 cc. After
cooling, place in 100 cc. volumetric
flasks. Wash the sampling ask with
two 5 cc. portions of distilled water
and add this wash water to the volu-
metric flask. Then dilute to the matk
with distilled water. Remove an
aliquot portion of § cc. which quan-
tity will contain approximately 0.5 cc.
of concentrated nitric acid. It is
important to add exactly 10 cc. of
nitric acid and no-more. Too little
acid will csuse destruction of the
dithizone reagent. Too great an
amount will lower the pH below 9.7
which is the slkalinity to which the
lead extractive solution has' been
adjusted, This bas been shown to be
the optimum pH by Clifford and
Wichmann (21). The reagents have
been adjusted to care for all commonly
interfering metallic ions, but this will
not be true unless the described condi-
tions are followed precisely.

CrEEiacay ANaLysis

Preparaiion of Solutions.~~Prepare
(1) & 5 per cent ammonium citrate
solution from citric acid by the addi-
tion of ammonium hydroxide until just
alkaline to litmus paper,

(2) 10 per cent solution of potassium
cysnide. .

(3) Lead extractive solulion.—Mix
15 ce. of 10 per cent potassium cyunide
solution and 20 cc. of smmonium
citrate solution with 53 cc. of concen-
trated ammonium bydroxide (Sp. G.
0.9), and then add 450 cc. of water,
(This solution is used to neutralize the
excess nitric acid, and provide the
proper pH of from 9.5-10.)

(4) Dithizone extractive solution.—§
cc. potassium cysnide 10 per cent,
15 “cc. concentrated ammonium hy-
droxide to 500 cc. of water.

(8) Dithizone solution.—25 mg. dithi-
sone per liter of pure chloroform.

Standard lead solution.—1.598 gr.
lesd nitrate (recrystallized) in 1000 ce.
of 0.1 per cent nitric acid solution,

1 cc. of this solution = .001 gr. lead
= 1 mg.lesd.

10 cc. of above is diluted to 1000 cc.

Whence 1 cc. of the dilution solution
= 01 mg. lead.

All reagenta should be of the highest
purity obtainable,

Dedailed procedure.~15 cc. of the
lesd extractive solution is placed
in each of the 8quibb separatory fun-
nels. Exactly 5 cc. of the unknown
sample contained in the 100 ce. volu-
metric fiask is added. Then sdd the
dithizone eolution from a burette in
0.3 cc. portions, shaking the separstory
funnel after each addition until s
alight purple tinge is noticed in the
chloroform layer. The ditbizone in
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1ead extractive solution vontaining the
lead, until & slight purple tinge

appears, one adds & known volume of

known concentration of the dithizone
resgent. These concentrations are so
adjusted as to give colors ranging from
green through blue-green to purple
shades, and finally a cherry red.

We have found it advantageous to
use small known amounts of the weak-

est dithizone reagent for the unknown

sample and the ssme solution for the
standards nesrest the unknown in
lead concentration.
Then by sdding & definite volume
" 'of the stronger solution, the unknowns
having larger lead content may be
determined. Other standards will
then be made up containing larger
known quantities of lead and the
dithizone will be sdded in two portions,
one, the known amount of weak
dithisone as added to the weak stand-
ards, and the second portion of
stronger dithisone as added to the
unknown sample.
- By following this method of adding
the dithisone reagent, an unknown
containing up to 0.2 mg. of lead msay
be accurately determined. Moet rou-
tine work demands no more than four
to six standarda.

Detasled procedure.~Collect sample
a8 previously mentioned. Add 5 cec.
of the unknown sample contained in
100 ce. volumetric flasks to 15 cc. of
lead extractive solution. Shake thor-
oughly and add § ce. of the dithisone
solutioncontaining4mg.perL. Shake
\nsomuly This amount and concen-
tration is very sensitive for from 0 to
0.005 mg. of lead. If the dithisone
solution turns a cherry red indicating
that- the unknown contains larger
amounts of lead, one then adds 5 cc.
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.of the 10 mg. per L. dithisone reagent

which will be sensitive with the di-
thizone already added, up to about
0.015 mg. of lead. Should the color
still be cherry red, it is recommended
that 5 cc. of the 25 mg. per L. solution
be used. This will increase the lead
which can be determined up to about
0.05 mg. If still larger quantities of
lead are present, one may add the
successive increments of the 25 mg.
per L. dithirone up to about 25 cc.
when the sepsitive limit will be
reached. This procedure will allow s
top limit of about 0.25 mg. to be
determined. Itis recommended, how-
ever, that & smaller aliquot portion of
the total lead sample be used, should
one have over 0.15 mg. in the sample, .
Draw off the chloroform layer contain-
ing the lead dithizone complex into
the comparator tubes and compare
with the standards. The greatest
sensitivity is found when using the
deeper purple shades.

The standard lead solutions made
as previously described are the same
volume s the unknown sample. They
must be trested euctly as the un-
known sample. It is cautioned that
the analyst should never compare
unknown samples which tpproa.ch to
near cherry-red color. It is further
recommended that when greater accu-
racy is desired the number of stand-
udlbememaedoothsttbenngem
lead content ia never more than 0.002
mg. between any two standards.

Discussion.—This procedure has, in
sddition to o greater sccuracy, the
advantage that larger samples can be
analysed with no sacrifice in accuracy.
Using this modification with an aliquot
of 1 cc. of the 100 cc. sample, it would
be possible to analyse air accurately
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Results obtained uxing thé modified
method compared to results obtained
by the method when all excess di-
thisone is removed are shown in table
2. Theee figures indicate that an
analyst familiar with the variations in
tints produced by addition of excesses
of dithisone can obtain results accu-
rate to less than 3 per cent of the lead
present. The error is of course grester
when very small quantities are an-
alysed. For this resson, the analyst
should so choose his sample aliquot
that it contains between 0.005 and
0.15 mg. of lead. This is not difficult

after s short familiarity with the
method. The speed of the method is

not appreciably affected inasmuch as
the extractions with dithisone extrac-
tive solution are eliminated.

InTERrIRENCE OF MrTaL IONs

The only interference which occurs
with diphenylthiocarbasone in the
solutions used is that due to stannous
tin, bismuth and thallium., We have
neglected thallium because of the
small amounts of this material used in
industry. Bismuth and tin do not
interfere due to the excess ammonium
hydroxide and ammonium citrate
which remove these metals while in
combination with dithisone. It is
pot known how completely this pro-
cedure removes the interferences. It
may be that compensatory errors cause
the removal to appear complete.
However, it has been obeerved that,
in the snalysis of air containing solder
particies with a composition of approx-
imately 50 per cent tin and 50 per cent
lead, no appreciable error is evident.

The following experiment was made.
Air samples containing the unknown
material were divided into two equal

.parts after the addition of nitric acid.

One portion ‘was trested as suggested
by Clifford and Wichmann (21) for
removal of tin and the lead then
determined by the “mixed color”
method. The other portion was
treated by the “one color’ method
described in this article. No appre-
ciable error was evident. The results

‘are shown in table 3.
TABLE 3
L3458 FOUID LEAD POUND
(224n Axp TIx) | (Ttw BEMOVED)
=y ~g.
1 0.023 0.022
2 0.02 0.022
3 0.0¢ 0.040
4 0.012 0.011
TABLE ¢
Lzap Fouwp v Paxszics or Inrrarzaing
Evzxznre
bhan sases | TR | e | uar
myg, =y, "y, =y,
0.02 0.01 0.021
0.02 0.01 0.019
0.04 0.01 0.041
0.04 0.01 0.0¢
0.02 0.01 0.01 0.02
0.0¢ 0.01 0.01 0.041

It may prove advantageous if s
problem involving bismuth and lesd
should arise to remove the bismuth
by Willoughby’s procedure (22), al-
tbough it appears that reasonable
results for routine work ean be ob-
tained without such preliminary re-
moval if quantities for analysis are
above 0.01 mg. This stand is taken
in view of the errors of air sampling
but cannot be condoned should ex-
treme accuracy be desired.
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wl. 18, %0.20] DITHIZONE METHOD OF LEAD DETERMINATION = 731

These results shown in table 4 were
obtained by using the method as given
in the general procedure, using the
dithizone extractive solution to remove
excess dithizone. In actual practice,
where it is used with lead, the inter-
ference is found to be negligible even
when the shortened rout.me method
is used.

Comparveon of three methods.—It was
found that, when using & modified
indirect chromate method, results

were invariably - higher than they

should have been.: As used by us, the
excess of standard hexavalent chro-
mium was determined colorimetrically
using diphenyicarbazide as the indica.
tor, after lead chromate had been
separated by filtration.

Our results seem consistent with
the spectroscopic results obtained by
another laboratory, sad sbout the
same order of accuracy as other results
previously presented, ‘

Discussion of error in osr analysis.—
The accurscy of this method when &
0.01 mg. sample or more is taken for
analysis is certainly greater than
needed when the errors of sampling
technic are considered. Inasmuch as
there is no point in having & method
much more sensitive than the whole
process of collection of sample and
analysis, it is felt that, because of the
speed in analysis and the amaller

" sampling time that is directly related

to the maller quantities of lead which
can be accurately anslysed, this
method is much superior to the
methods previously used in lead analy~
iz of air saamples.
Itu!urtherwbenotedtbtno

" blank has been found necessary be-

cawse the same solutions and amounts
of chemicals are used in making up the

L)
‘standards that are used-in the analysis

of the unknown sample. We have
used the method for other determiria-
tions than air analysis aud, in such
cases, it is of course neceasary to
determine an saccurate blank. This,
however, we find in most cases to be
0.001 mg. of less. This is not true
for various organic materials requiring
digestions and other manipulations.

In conclusion, it should be explained
that the value of this procedure ia felt
to lie in the rapid sampling and analy-
sis of lead in air to the end that control
of industrial bazards may be accom-
plished. Much difficulty in studying
complex industrial problems arises be-

TABLE §

Actual Baxrizs wite Derzaysaing Svao
sTances Pazsmer

vy ded iy of eracraoscoer
cEBOMS wTmso!
XSTROD, 1345 | NFTWOS,LS4p | ANALYED, LRuD

"y L -y,
0.025 0.017 0.0162
0.035 0.034 0.0248
0.032 0.018 . 0.0161
0.034 0.021 0.0227

cause Dot enough determinations can
be made in the time allotted for such
study.

Brantary

We have presented s means of
eo!lecnnz and un.lynn; lead in any
form using & minimum of expensive
equipment. No colorimeter need be
used if this procedure is followed, and’
the only special equipment needed is
the air sampler and impinger, It is
recognised that by making blask
determinations Pyrex separatory fun-
nels and high purity chemicals are not
required.
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Apperatus Used for Collection of Saxples of Atmosphere
Containing Dusts, Lead and Other Contaminants.

Acme Thite Lead snd Color Works
Hamtramck (Detroit) Michigaz
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Additional Comment by Dr. Predrick on lead ualyae; and dust Counting
Nethod of Samsling snd Smwmttaz

All samples were collected in l:ad free distilled wal:: by in:
saze procsdure 28 dessribed under the h2aling "Dust.® Adeguate precautions
were taksn to prevaat the accideatal contazinatiz:n of ths sample with 1l:2ad.
Blank deterzinati=ms on reezentc nd sslvanis uied dezsnstrated thelr
very low lsad content. In evasy instance th- aversge blank valus was
deducted Tran %he total lead c-niant of the sample,

The l=ad con“ent =f th: saxpla2e was Jeteruined by the ditkizons
nmethsd of Zollen, lleek and Harrold, deascribed eleeshere in this report,

All results ar: exyressed in terus of m-inigrme of astallic
lead in 10 cubic meters of air at staniard conditisn of teaperature and
pressure {09 and 760 am Hg pressure).

Caizents on Results and Recaxmeandatione

The maxizum cancentration of lesd shich may be present in

. the atm2sphere without danger »f lead abs:rption taiking place has been

fixed at 1.5 mg. per 10 cudis meters. This vol,un»e;.o:;;;r is a close
aporoximaticn %o that breathed by the average workman during an eight
hour working day. Hosever, in our experience, ths. threshold limit
before 1l2ad sbsorption u.kes place as revealed by the basophilic
azgregation t2st is nearer to 5 mg. for most peoplé. In spite of this
fact, & better legal position will result if ths concentration of lead
is k2ot within the 1.5 mg. limit,.

Due consideration must be given to the fact that eaxzples
were usually collscted during the most intensive liberation of dust
and thus tend to show maximum values, The general eight hour level
will not run so high. For dxample, the mixing of paint involving the
use of dry white lead produced atmospheric concentraticne of fram
B"--lsO'Pb/lt':tn5 while a general air sample taien in the rom at greatsr :

distances fram the opjerations shived only 2 mg. The wearing of lead i

dust type respirators during the changing operatioms gresatly reduces i
the exposurs.

Most operations in the house paint B depamen‘.. gave rise to
high lead concentrztions. The dry white lead uced cames in exzall
barrels. It it the iractice of socme worlmen to emyty the barrels on

ne floor in frent of the mixer, shovel the comtents into 44, and swep
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S up the bzlinzs -ith 2 brom., This procad .r: giver rise t: exssesive

lead zsaseatr-44 ns., The osrrativas slulled dn t-ete 1, 2 anl 3 were
sracticall; identizal exc2at th-t ia t:st 1 the mixer was cherged | i
assordia; 43 ins 1w described jricedur:, In tests 2 and 3, the

lead wis gasvaled or soured liresctly fram the ba:r2l ints ths micer,

Ths corrsezoading atmospheric l:ad gontents were 40.3 mg., 7.7 =g.,
and 3.7 mge. cer 10 cubis maters of air,

The aixinz of colored >isments such as lesd chromate und
es?e’cially lesded chrame green leads to very high concentrations o2 .
lead dust in the atn‘ﬁ'sphere. It is mg‘gested that exhaust hoods be
supplied on micers of these materisles same time in the near futurs.

It should be noted that most Prench oc?\res contain large amounts of
lead and can becme a serisus source of contamiaation.

.General lead conditions in the ensxznl mixing dejartment were
£oo . :hly a fexr operatinsns seem to give rise to hizh lead comcentr-tisns.
The use of resyirators shoull coantinue at all dusty operations, espacially

if any l2ad containing capounds are to be used in the 2namel foraulae,

“ e ap ey .

Ths mixing of caulking canpound is atiended by a rather
severe exjo:surs ¢3 1-:4, ‘I‘pe mixing of aluminum bromzing powder gives
~ise L> surorisingly high lead concentratioms, psrhajs due not to the
operation itself but to general roxm ¢ontmination fram other nearby
lead using operati-ons. '

Lead in significant concentrations was not found in the
dusty operatioms sampled elsewhere in the plant.

Attention ie called to the practice of burning lead
containing materials in the yard of the plant. Such work may give
rise to lead exposure, as may the removal o.f accunulated ashes fram .
the burning. Analysis of the ash pile showed it to contain fran

5=10 per.cent 15-&, even after sassage through a 325 mesh screen.

The burning out and scraping of pots contaminated with
lead containing v-ranish may give rise to a siznificant lead exposurs.
Worlmen engaged in scraping these pots shouli wear respirators ‘of

proper design. .
The general lead exposure in this plant, while not bad,

could be appreciably reduced witho.t undue expenditure of money.
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General exhaust vintilation should be installed inall 12ad using
desartments and local exhaust ho>ds suynrlied for very leady operations.
Better wash roam and locker roam facilities should be provided for lead
workers, The cmuany should insist upon workzm:n cmplétely changing
their clothing before leaving the plant, and sujply overalls t> be
worn in the slant if necessary. Under no circumstances should the

consumption of food be permitted in lead using dept'nmentn.
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LEAD PROBLEMS

On & qualitative basis, lead may be found Lnj?.nolt every
portion of this plant. It is found in rav mmterial warebouses, in
mixing departments, iz varanish departments, in comnection with the
making of aluminus paint, in the stone dressing room, in the lacquer
department, on the waste pile, in connection with paper buin; work,
on stairwuys, etce.

This statement is of relative un.‘.zport'-.uo. Iead has been
used in this plant for approximately 42 years. It has been tracked
from lead using departments to remote container cleaning operations,
in spall quantities it has been wafted by winds through the various
yards until inescapably precise tests mede £or lead anywhere would
disclose some of this substance. However, the qun_.utmy present, except
for a fev localities, is unimportant in appreising practical lead
poisoning exposures.

Two cther sections of this report are devoted respectively
t0o stmospheric azalyses for lesd and examination of blood of workers
for evidence of lead absorption. As noted elsewhere, only ons worker
is at this tims suspected of baving any degree of laad poisoning,
although not every worker in the plant has been examined,

That section devotsd to lead analyses in truth reports several
Places where lead conceantration in the atmogphers well oxcood'.s toleradble
limits, but this fact in itself does not serve as a guarantes that lead
poisoning '111 u'iu. Ottutting this high concentration of lead u-o
the tactl thgt rupiru.tor- are fdrly tn.ithtully worn by exposed

'orkorl, lllo tho opoutioha loadég teo lond in tho aix' are no Lntormttont )

as to” proclu.dp tontinnous oipcaurs‘ Gy ~2,‘ e e

Now gfter these preliminary statements, an attempt is made to
answer the self-imposed qugation‘ « "Can lead poisoning srise in this
pleant?®, “Are numsrous cases eminent?™, “At what points my cases be
expscted?®, “What steps may be introduced to avoid lsad poisoning?”.

The answers now follow:
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Seotion of Try Mix Department botn ¥hits and Colored,

Operation Lead to Mineral Du:rtc in Atmoeshsre Including

Lead Dust, Dustiness Favored by Vibration fram Overhead
Shafting. See Discuseisn under "lead Analyses,®

Acme Thite lead and Color Works
Hamtramck (Detroit) Michigan
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(1)

(2)

)

.

®Can lead poisoning arise in this plant?®

*Yss. 80 widely distributed is lead throughout this plant that in
spits of slaborats precautions, it would not be surprising that
at rare intervals sporadic cases of genuine lesd poisoning would
arise. It would not be the loast surprising 4f the drum washer

~developed typical-lead -poi-cnins, or.sthat the womsn paster of terae

plate cans developed lesd poisoning, or-that the post agitator tank
cleaner developsd thio.dilnu. In short, ué 1o resort to
vernscular "Zhe mxin'a. of lead poisoning are about this plant‘”.
“Are numerous cases exinent?® - '
*There will be found under present and unimproved conditions only "
rare cases of lead poisoning. The reasons for this afe apparent. .
The human body is able to stand the action of day by day small
intakes of lead without injurious manifestations, Furthermore,
lead, while everywhere present about this plant, is not taken
into the body in appreciadble quantities under ordinary circumstances.
The mere fact that a mixer is coated two inches thick with hardened
lsad and oil does nmot constitute exposure. It in only when such
lead finds entry into the body either through the lunge or the
gastro.intestinal tract that difficuliies may arise.
In spite of The absence of prospeciive large numbers of lead
poisoning cases, a few persons at 1.11 times prodably may be
proved to be absorbing lesd.”
"4t what points may §uu bo‘oxpoctod‘t'
I 1ud‘ poisoning cases arise at all they are most likely to
appear at the following work points, in order of importances

(a) TYard work, if this includes burning of refuse or

' baling of leaded paper bags

(v) Ju.n.‘itot work in enamsl or bouse paint departments

(¢) Cleaning of post agitator tanks after burning

{d) Dry mix room of paint department

(e¢) Dry mix room of enamel department

(£) Manipulation of tezmsplate cans

(g) Drum and container clesning

(k) General janitor work in factory
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(1) Stone dressing
(3) Varaish making
(k) lMaintenance department because of repair jobs o5 leaded
machinery
(1) Paint rocmsry.loction. including small order section
:for dry solors.* ‘

(4) *"What steps mey be imtroduced to avoid lead poisoning?®

“(a) The use of lead in paints, except for color purposes, is
definitely on the wane, being replaced by such other ninoul; 8
lithopone, titanium, etc. This trend should be encoursged, and one
of the steps in any program of lesd comtrol in paint mills should
center about the diminighing use of lead.

{b) Personal hygiene of workers brought sbout through sducation
is a definite factor in the avoidance of lead poisoning. Workers
should be taught that lead is poisoncus, that its zonbni source

of entry is through the lungs in: breathing, that the wearing of
respirztors serves as a barrisr, that J,ud may be transferred to
the mouth ia connection with uti.‘ng,’ tobaecq chning, klmking, otce,
that coutipctiox'\ favors lead pbilonj.ng, that the use of ucohoi
promotes leed poisoning, that the drinking of milk 4in some measure
diminishes the likelihood of lead poisoning, that persomal cleanli-
ness is a factor == that is, the avoidance of clothes dusted with
lead, the removal of lsad from hands and forsarms, etc.

(c) 8xmall tricks in the luudling of leaded raw materisl in this
plant play en important part in comnection with lesd sxposures. As
shown in sanocther section, some lead in barrels is dumped on to the
floor near mixing machines, then is shoveled into the mixers. This
practice produces more lead dust than found under any cther .
circumstances in this pl;nt. This practice should be stopped once
and for all time, and promptly. Conversely, the careful dumping

of lesd from bags resting on the lip of mixers lesds to qcupu;tivoly
1little dust. Some workers, in emptying begs having contained lead,

bang and slap the begs about producing excessive lead concentration

0007“S‘Wp

-000030 8 73




s

in their immediate vicinity. Others achieve. to expty the bags

with very fev motions and very little scattering of lead. Obriously,
the latter is preferable and should be encoursged.

(d) EBvery worker should be trained to wear suitable rnpinforo

at all times when lead is being stirred up as a dust. This applies

$o mixers, Jaanitor vorkers apd on occasion to yard workers. The

"$wo types ‘of Tespirstors here in use are both vommendabla ‘but ‘meither

type are well serviced, and particularly the Willson respirators are
neglected. Some one person, and an intelligent person, should be
given the duty of inspection, cleaning and testing respirators. The
fov in use in this plant calls for no elaborate cleaning equipment
or sany great amount of tizme expended in this work. Sosp and water
are the boit agents for cleaning solid parts of respirators and
carbon tetrachloride is a good detergent for the felt type of

'roapintot after these have been blown in reverse direction. Some

Zov respirators in use in this plant are so neglectied as to present
shaggy whiskers, in part representing an scoumulation of dust on
the felted surfaces.

(o) 4Accumilations through the years from faulty janitor work has
lead to encrusted machinery, floors and pthor portions of the plant.
Day by day some lead is ground off by walking and hand trucking and
this lead is tracked in all directions. Lead as a constituent of
general dust settled on stock, uchinory,-unnud portions of floors,
raftsrs, stc., so that whenever any dnught is present lead dust is
stirred up and endlessly blown about., Fire hazards are increased by
u.ccumla.ti‘ou on equipment, floors, walls, etc., so that sltogether
it is desirable that incrsssed otfort be made to get rid of at

least 75 per cent of the accumulated lo@ bearing iscrustation
widely ~;>roun-t in this plant. This statement applies particularly
to the enamel department and the house paint depariment.

(£) No workers in definite lead areas should be pom{mod to
consume food in these areas, or anywhers, without proper hand
cleansing. Some states prohibit the consumption of fvood’in

lead using departments and conversely such states require the

providing of suitable sating places. This commsndable law doss
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not exist in Michigan so that the elimination of eating must be
left to the control of the manufacturer, slong with the intelligent
cooperation oflh.i- worksrs., Very definitely mo food l‘hould ove.
enter the top floor of the two department doing dry mixing.

- (g) Not a great deal of any sort of Janitor work has been observed
around mixing departmants, except for the laying down.cf puddles

of paint rezover and spent lacqusr for the purpose of scftening up
ﬁoor dincrustations., Dry sweeping has been cbserved and wet
sweeping has not been observed, although this may exist. It would
be very helpful if Janitors sweeping up lead accumulations such as
4n the zixing department might wear respirators during this
operation, the wetting down with water of & solution of epsom salis
might be used to aihy the dust,and fgrthor, if careful avoidance
might be carried out not to stir up l;mco.osrz.ly any lead bearing
dust.

(k) No need for elaborate dust collections has been found in this
survey. A4t least, up to the present tims this need has not been
demonstrated. If the very simple remedies discussed in this ‘
uﬁtion are carried out, and faithfully so, it is believed that
lead concentrations may be kept within safe limits.

(i) Trom a hygienic point of wview, no objection should be made
toward the use of chewing tobaceo by lead exposed workers, provided
the tobacco is introduced into the mouth with clean hands. The
reason for favoring tobacco chewing is that workers involved will
invariably spit out todbacco Juice that may contain lead, whereas in
the absence of tobacco in the mouth, selive might be routinely
on.llond‘? t!:;ul introducing some lead into the systex.

(3) Trom tim'.::':o time batches of workers should be subjectsd to
blood esaminations for leed as a test of the efficacy of prevemtive
measures. If workers preseat p;liuvo basophilic qasrogaticn tosts,
something is wrong, either with the worker or his work conditions in
relation to lead exposures. The finding of consistent positive

Be Ao tosto should lead to additional remedial stepe.

(k) With respect to those workers handling "u\%ﬁ‘;—h‘h containers,

it may be pointed out that the lead ontg' plate, which is oxidized
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on the surfase, rubs off on to ths hands of workers in the form
of lead oxide. Every worker handling these lsaded cans may show
you his or her blackened hands. This lsad is then transferred to
the mouth and some portion of it inescapably is n!nllov:;; .E;All
traces of lead from these cans is thrown into the atmosphere as
the cans are bumped about, in connection with f£illing and labeling,
sts. "This atmospheric lsad is not enough to produce leed poisoning.
The hand transferred lesd is the important matter in this situation.
These workers should be sncoursged to exercise extraordinary care
‘6.}6 putting 2ingers inmto or about their mouths wvhen thoy are coated
with turn plato lead oxide.
(1) Workers with dry color materials often feil to realize that
these substances, particularly the yellows, orsnges, lemons and greens
.m be rich in lead. Tho wearing of respirstors and the sams

" precautions named in this general discussion should be exercized

by color workers.
(=) Inaszuch as women are likely to be affected more seriously
by lead poisoning than men because of their child bearing functionm,

" many states prohibit the use of women on any lead worke. It is not
known that any such law exists i{n Michigan. The contrary is bslieved
to be true. This question light, however, be brought to the attention
of . MoGregor, the resident attorney. In any event, no women
workers should be called upon to carry out duties ianvolving definite
lead exposures. The handling of ﬁ;:‘;lnxo cans is not regarded
as constituting a definite exposurs.

() Summary == What this plant needs more than snything else in

the control of lead sxposures is a 2irst class clean up, followed

by day by dny clounstng naaturon that will avoidthe accuunl:tions

now present. During the oxtunuivo clean up period, added exposure
will be brought ;bout. This is inevitable. Second, the more carsful
wearing of respirators at the immediate timc 22 temporary exposurs

to lsad would go far in preventing actusl lead poinsoning cases.

Third, the aducation of workers is nesded in regard to the best type
of practices in hanlling materisls to obviate lead dusts or other laad

axposures.
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VAPCR DETERIIIATIONS

oy

Tnis phase of the investigation wes cerried out by Dre
Fredrick and is not strictly divided into special departments, such
as lacquer, varnish, etc. <The suggesiions and recormeniations made
by Dr. Fredrick are here typed, just as prepared by him, btut in
n.om instances in later sections Dr. iicCord has modified the recom-
mendations made by Dr. Fredrick as not being practical at this very
time. ‘ ’

No fixed standards may be‘ set for all chemicals giving
rise to vapors, but a few may be mentioned. For bdenzol, toluol,
xylol, solvent nsfbtha. wood eleohol, chlorinated hydrocarbons
and butancl, tbe threshold of dan;er is ebout 100 parts of the
vapors per million of air. In mixtures such as found in thinners,
which may contain some toluol and xylol, along with verious ece=
tates, alcobols and ngpnthu. the thresbold of begianing possible
injury is believed to be about 200 parts per millicn. For petroleum
distillates, including gasoline, kerosene, mineral spirits, naphtha,
Stoddard's solvent, without admixtures with more dangerous substances,
the threshold of begizning dai:ger is perbeps higher, on the order
of 300 parts per million.

Dre. Fredrick's date and comment now follow:
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lacqusr Department. Portable Centrifugal lachine.

This Operation Gives Riae to Disturbing Quantities

of Mixed Vapors. See lext for Discussion of Remedial
ileasures.

Acoe thite Lead and Color #orks
Hamtramck (Detroit) Michigan
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Telting qnd S Jltng Conditionu

All tests for orgenic v.éors were made with a Mine Snfety
Applisnce Company Combustible Gi;t"Indioutor. an instrument capable
of expressing in terms of its lower explosive limits the concentration
of any flazmable gas for which pr.opor calibration has been made. A
¥nowledge of ‘the lower wzplosive limit of the .gas under consideration
mekes possidle the caloulation of its concentration. Approximate
information may be obtained about any eonbuitiblo vapor providing
th‘c composition 18 known, even though the instrument has not boe#
precisely calibrated for that material. Obviously only very general
data may be deduced from 4ths scale deflsctions produced by complex
mixtures such as lacquer solvent fumes.

In order to'nLnixu.ze er:lu in sampling due to sir ourreats,
dilution and intermittent release of high consentrations of vapor, k

aumerous readings were taken about each work area investigated. The

I

values reported show the average range of gas concentrations encounter-
ed. All samples were taken at the nose lovel of workmen engaged in
the operation under study, snd as close to his fsoe as possidle.
At the time these smxples were taken, all windows and doors

were open and the natural ventilatian sc provided was good, Tith

the éxeeption of spray booths, virtually no mechanioal ventilation

in the form of hoods, exhaust fans, etc. was provided, It may be
reasonably predioted that tests taken under winter working conditions
<with doors and wiadows closed would show substantially higher results.

~Gene ral Findings and Comment s

The general vapor content of th’e Mnosphero in both the

mbqply,,tho upper limit of concdmnticn vhich uy “be toler‘tod for

“Leng: peﬁods of tiwme without m.ued harm to the wbrken 80 exposed.

Windows were open and nl.turd ventilating eonditions good. Vapor

concextrations about lacquer tank cleaning operstions and lacquer

clarification with ocentrifuges were found to be as much as ten times

P LA




Lacquer Department. FPortion of Post Agitator Taak Section.

Thess Tanks Emit FPeirly Eigh Concentrations of Mixed Vapors

at Breathing level of Workers. This Picture also Typifies

the General Unsightliness Characteristic of Several Portions
of this Plant.

Acme White Lead and Color Works
Hamtremck (Detroit) Liichigen
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-.wi1l show much higher walues. - -

e o

the probable safe value.

. Nitro cellulose-carbon black mixing and milling produces
enornous conceatrations of denatured aleohol vapor (2500 = 7000 PePele)
to which the worker is exposed for periocds of seversl hours. It

should be pointed out that thg methenol concentration ias the vapar .

‘43 probably hizher than that in the 1liquid owing-te its higher
volability.

Excessive vapor concentrations (300 = 1000 p.pems) were
found near the apgitator tanks in the.D%F Enamel Thinning and
Filling Department.

The mapufacture of paint remover, oomposed es it is of
benzol, methanol and acetone, all highly volatile and toxic materials,
produces & serious exposure to dsngerous vapors. Although windows
and doors were open, from 200 to 10,000 p.p.m. of vapor were found.

A safe concentration would not sxceed 100 p.p.m.

Vapor concentrations about the varnish filter presses (100 =
300 p.p.m.) Were not spectacularly high, but due to their highly
irritating character possibly create a condition dangercus to the
healt: of the exposed workers, especially men engaged in cleaning
the presses. The poasible presence of phthalic anhydride and other
phthalic acid derivatives should increase ooncern over sonditions in
this area.

Concentrations in other areas were not alarmmingly high
during the period tests were made. It must, however, be considered
that ventilation conditions were probably at their best. Similar
tests made under winter conditions with windows and doors closed
- '1ttenttont' 1:"«11.4':; ;-h‘e pﬂct'i‘u'o' of »ﬁé'imng floors u:d
machinery with the paint remover described elsewhers in this report.
Observations mede in the Enamel Mixing Department showed paint
remover vapor to be present in oconcentrations of from 100 - 500

PeP.mes in the general workroom air. The condition existed throughout
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Spray Sooths Vherever Found in the Plant Requirs
Aodification in Order to Obtein Complete Protection
from Injurious Exposures.

Acme Thite Lead and Color Torks
Hamtremek (Detroit) iiichiganm
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the entirs working dsy. The videspread use of lacquer thinmer for
hend washins snd miscellaneous cleanin2 is not praisewcrthy end
leads to updue exposure to these vapors. The extended use of
shelle¢ in hand lsbeling and color card preperatioﬁ sy lead to
methanol intoxication. *

It hes been observed that practically w.ithout exception
exhaust stacks on asprey booths are insiequzte and permit the return
of exhausted meterial into the buildings through open windows. These
stacks should be raised to at least five feet adove roof level.

The blowing of fish oil, end to a lesser extent linseed
0il, results in the formation of highly irritating products, probably
unsaturated aliehydes such as acrolein and croton aldehyde. These
vapors are exhausted into a short atack-‘ Unless unusuel wind
conditions prevail, excessive concentrations of these materials
become distributed in the several work arease

Az appropriate exhaust system should be provided for the
centrifugal clarifiers on the first floor lLacquer Department.

The nitz;ocpllulose mixing and milling machines are praducing
a ssrious exposure to aloohol vapor. Their enclosure in exhaust
hoods similar to those on th'o enemel roll mills will successfully
reduce this exposure. ‘

Instellation of individusl exhaust hoods of proper design
on the varnish filter presses is advisable. It appears that an
unususl amount of leakage of hot varnish takes place in the fil=
tration process.

In order to reduce the general winter time level of solvent
vapors in the various work places, it s suggested that adegquate

flogy level exhaust fans be installed throughout these areas.
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(A1l tests made Tuesdsy afterncen, July 13, 1937 and Wednesday,

July 14, 1987)°

Lacquer Departments second floor.

General room air average-500 p.p.me

Cleaning tarks with thizner, a tomuon practise = 4000 = 5000 FepiZe
Lacquer Department, first noor_

General room air - 200 = 400 p.pem.

Filling ocans = 400 = 600 p.p.m.

Centrifuge clarifiocation « 2000 = 4000 p.r.m.

Tank cleaning vith thinner = 4000 « 6000 p.p.me
Paste Golor Tube Filling (S or 4 girls) « 200 p.p.m.

(Carry sver from Lacquer Department)

"Around grinders in color tube tinigg ares = 200 p.peme

(Carry over from Laocquer Department)
Color card spraying = 100 « 200 pepems
Some spray carries back to operator.
Small batch mixing room
Wixing table 100 = 400 p.pem.
At spray 'boe.th = 100 pepome
Shellac filling - denatured alcohol = 125 p.p.m.
Lacquer solveat storage (large tanks in an unventilated shed) = 100 p.p.m.

Nitrocellulose=carbon
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Departmezt D4L » Laoguer = Second Fleor
General room air average - 500 pe.r.m.
Cleaning tanks with thinner, a camon practice = 4000-5000 PeDeTe
Department D4L » Lacquer - First Floor
Gensral room air - 200=400 p.p.me
Fi11ing. cans = 400=600 Hop.n.
-Centrifuge clarification « 2000-4000 pepeme
Tank clearing with thinner « 4000-6000 p.p.me
A Department
Past color tube filling (3«4 girls) - 200 p.p.m.
(Carry over from Lacquer Department)
A Department
Around grinders in color tube fillingy ares = 200 p.p.Be
(Cur;' over from Lacquer Department)
Color Card Spraying Departmeant - 100-260 PePoRe
(Some spray carries back to operater)
Department 21 « Small Batch Mixing Room
Mixing Table 100=4CO p.pem.
At spray booth = 100 p.p.m.
Department DBF_ « Varnish
Shellac filling = dcu’curs& aleohol = 125 p.p.m.
Field Tanks
Lacquer solvent storage (large tanks in an unventilated shed) 100 p.p.m.
Department D6
Nitro ecllulou-cu-bo_n black mixing - denmatured alcohol = $600-
7000 pepeme
Departmsnt D6 '
Hitro sellulose=carbon black milling - Average - denatured
- aleohol = 2600 ﬁ.p'.n.

(Process lasts 4~5 hours at s time)
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Department D4G « Stone Wills
Enmmel grinding - rzot over 100 p.p.m.
Unhooded roll mills < 100-200 p.p.me YVapors very irritatinge.
Booded ;-oli mills = well below 100 pap.me ’
Grinding with laocquer solvent = 100«600 p.p.m.
Depertment D4
-Houss paint mixing tanks at one end of easmel grinding room =
below 100 p.p.m.
Department A (1ittle) House Peint « Seccnd Floor = 100=200 p.p.me
largely laoquer fumes from Lacquer Department next door.
Departmezt B Eouse Paint Grinding - First Floor = no vepors in
measurable concentrations.
Labelling Department nearby also showed no vapors.
Department DAF « Ensmel - Thinning and Filling
General air conditions = 100 p.p.m.
Around agitator tanks = 30=1000 pepeme
Girl straining box car paint = 200-400 PePeRe
fl'ho solvent n;:on' in this Department are quite irritating and in
genersl are not lacquer thinners.
Paint Remover Department
50% benzol and 50% of a 76X methanol - 25% acetone solution used
3 solvext. Some crude p'u'n.rnn added to retard eveporation of
the remcver on worke.
Enptying benzol drums into tank from second floor, windows open -
280=700 pepeme
Seme for "methyl acetone™ drums - 1000=10000 Pepeme
Pilling 1 gallon osns om first floor = 200e10000 pepeRmes 1000 popeme
v Yelng most frequently cnoounﬂ;ud.
D.pcmgnt 214

. . . Filltig drums with ;_'lynthatie'_. verpish st synthetio storage tanks =

200400 pepome of lacquer thinner vapor
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Department DelOK
Cleaning varmnish filter press = 200-300 p.p.m.
Vnporl‘;re very irritating, especially to the eyes.
Filtering vernish on filter press = 100=200 p.p.m.
Department D8F )
Tilling spar varnish = n:; vapors
Filling lacquer thinner - 200-400 p.p.m.
Varnish labelling near lucq;xer thinner fillirg room = 100 p.pem. or
less. Is said to be uugh higher at tizes.
Department DSM
v;ri:inh cooking « no measurable concentrations.
Varnish oodling -~ no measuradble ooncentrations.
Varnish thinning st pits - traces = below 100 p.pem.
Spray Booths
Numerous spray bocths were tested and were found to be

v!.riually free from vepor leakage at their throats.

411 tests were made afterncon of Tuesday, July 13, 1937 and Wednesdsy,

July 14, 1837.
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VARNISH LANUFACTURE

4n outstanding portion .or this plant's opeutié; ;;ropre-
sented by the Varnish Department. Here practically all classes of varn~
ishes are manufactured, using vegetable, foasil and synthetic gums. In
;dution, there are s number of ancillary operations éonducted. such as
the manufacture of paint and varnish remover, the preparation of nitro~

cellulose carbon scale, etc.

From our investigation, we are impressed that a mumber of

‘objectionsble conditions exist, calling for some remedial action. These

deficiencies may not be rated as constituting gross exposures. 0Ozn the

other hand, thbey are of such uvqri%y as to de reckoned as practical

_exposures. As some proof of .the actuality of these conditions, we are

' noting that thare now are employed in this doi:nrtnont two workers with

double p terygium, which disesse of the eyes may well have been caused by
the i{rritant action of materials used or created 1..n thil department. It
is umouible flatly to state either thnt the condition of thou oyes
wes or was not caused dy the mteriall in uses Legally the anawer is

in the affirmative. Yurther, there appear to be i number of persons
with chest diseases, one of whom no" is iz thelﬁolpitll, one recently
has been in the Eospital and seversl are said to.bo working but complaine
ing of chest affections. Third, widespresd complaint exists among the

m a3 to the injurious effects growing out of work at various points.

‘This is notably true of the manufacturs of glycercl phthalate, the

filtering of varni-he- s and the bloung of fish ou.

In the rglloring li-tinc, these injuricm praetieu and

ETN

1) Yeraish Filter Presses

This section of the Varnish Department makes use of six
filter presses. When these are in operation, a fair amount of leaknge
takes place, tio Quantity of which varies somewhat with different types

of varnishes. All lesd to some leakage, some to more than others. In the

N16643.07
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Filter Seotion in Varnish Depertment. Hi{gh Concentrations
of Noxious Vapors Were Found in this Torkroom.

Acme White lead and Color Works
Hamtramck (Detroit) Michigan
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process of kmocking down these presses, additional vapors enter the air.
48 8 general result, this room, in spite of its very high ceiling, ia
thoroughly oontaminated ‘with vapors of whatever constituents go into varnishes,
but chiefly naphths and Telated petroleum derivetives. By actual testing,
the concentration of vapors was found to be high. These tests are reported
in a special section devoted to tlgo measurement of vapors of lscquers,
varnisbhes,:thinners,. solvents, etce It 18 in this.Toom that one of the
two worksrs with petrygium is employed. The superintendent of this department
agrees with these investigators that this room constitutes one of hil most
objectionable work pointa.

In the opinion of these investigators, it is desirable that
hoods be installed in this woricoom. Conceivably general ventilation mshf
be introduced. This, bowever, will call for the removal ¢f a0 mach eir
per minute &s to be expensive. It seems preferable to recommend that
an individual hood over eech filter press'be installed, that thess hoods
be fitted with suitabls oconduits leading to & central atack which 4in tumn
should lead to the roof. This central stack should be equipped with a
blower and the individual conduits should be equipped with dampers so that
when only one or two filters are in use, others mey be dampered off ss may
be requirede This installation prodadly will call for the introduction )
of increased hsating facilities because of the continuous removal of air
from this room.

2) Cold Cut Room

This room, which is located in Building 41, houses a variety
of operations of scmewhat dissimilar nature, but all giving rise to high
concentrations of dangerous vapars. Roughly the_upor concentration is
1000 parts per million of air, whea not more thu; 200 pni'tl per million
may be regarded es pcmiuibh. Not only da vorkarl 1n thu perticulu- -
room complain, but mearby women workers; J.abcItag ?arnlln’iid limhr i1

duties, complain of vepors from thia workroom. mer duo couuoration. 'j

these investigators have come to the conclusion that so many changes would

be required in order to protect all operations in this roam, thet the cost

L




This Statement Does not Apply to Phthalic

Natural Stack Action Connected with Varnish Cooking
Eliminates High Vapor Concentrations about Stack

Rooms.

Anbydride Work.

Acme White Lead and Color Works
Hamtramck (Detroit) Michigan
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would be prohiditive and perbaps would oost more than the creation of

a na¥ work place to house these operations. Accordinzly, the auggvestion
i{s mde that all of these operstions be re-established in some other
better suited place end that at the time of such installation, there

bs instelled suitable exhaust systexs as will keep the vapor concentraticn
level within permissidle limits. No attempt is here made ‘to indicate a

new location, type of arrangement or other facilities leading to acceptadls
results.

One of the worst featurea in this room is the lack of safe=
guards for belting. For example, in one lécation an unguarded belt runs
up directly over s series of steps a0 that the worixan must elizb under
an unguarded belt in order to resch the work platform.

3. Junk Storage Problems.

This department 1'3 provided with an unusually lesrge array
of astorage tanks. It is gratifying to note that already a fair number
of these tanks are equipped with carbon dioxide gas overblankets and at
this very time an instellation is being mde that will provide such gas
for & larger nuxber of tanks. ‘(he Use of this protective procedure is
t0 be commended in all ways and at all times. Those tanks that do not
lend themselves to the application of carbon dioxide should as rapidly as
is expeﬁient be replaced by others thet do. At this time there appeers
to be no way of measuring whether or not carbon dioxide actually is pre~
sent in a tank. This uncertainty should be removed through procedure to
be devised by the Chemical Departnut.‘ 4 very simple test may de devised
for this purpose.

Inasmich as fatalities and severe accidents connscted with
dorage tanks for nrniqhea and raw mterials are associated with entry inte-
tanks, it seems desiradle to discuss 1n' sone c.levta_il protection ageinst such
accidentss Ws are therefore oopying into this report a similar discussion
chiefly derived from an investigation in another plant. So fer as known,
this material is applicable to ell varniah and similar storszs tanks.

"The type of asphyxiation or acute intoxication that may

erise varies from substance to substencte. In the case of benzol, benzol

Vepors themselves are respoasidble. Sufficlent benzol vapors to produce
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death may be present in a tank that tas been treated over a period of days

by 74=3 =team, hot water and air blowing. In the case of linseed oil, the .
damsging =gent mey be carbon dioxide, possibly with a trace of carbon moa=
oxide, or there may be an oxygen deficiency. In the case of varnishes, vapors
from the various volatilss, tnrougﬁ their ocombined action, may lead to
asphyxiation. The following statemesnts msy be pertinent to ths situation:

l. No workmen lhduld enter tanks unless absolutely necessary.

. é. No workman should enter a tank unless previously it )
has been freed, as far as possible, of its contents.

3. No workman ahogld enter a tank unless closely guarded
by another workman making observation from the manhole o&r equivalent
openizge.

4. No workman should enter a tank unless fitted with
safety rope with wiiich he may be withdrawn if aephyxiated.

) S, No workman should enter a tank unless wearing a positive
pressure respirator of proved suitable type. The all-service cannister
type 1s not regarded as suitabdle., Breathing through a hose in the sbsence
of positive pressure is regarded as objectionadle an}l insurficient.

6. No workman should carry oxrdinary electric light into a
tank and no type of light other than those approved by fire and explosion
regulations. .

7. In case two men enter a tank, each ihould be guarded by
a separate individual on the outside and each should wear a separate safety
line.

"8, Under no circumstances should workers remsin for prolonged

periods {n tanks. One hgl;-hour is the maximum without emsrging for & short

3

period. ' - : I

9. In most instances; @ positive pressure Tespirator device
should be of such type as to also provids eye protedtion.
10+ Due conaideration should be given to the possidility of

static electricity sparking or other sources of ignition in connection with

work in tanks.
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The Storage of Raw and Finished Liquid Materials
May Introduce Serious Exposurss Connected with Leaks,
Entry of Tanks, etc. See Discussion in Text.

Acme Wnite Lead and Color Works
Hamtramek (Detroit) Michigan
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It is observed in the Acme Flant that a feir nuxber of small
leaks are continually present ebﬁut tank srees. This statement applies
not only to tanks themselves, but to velves, pumps, pipe joints, e;:c.

Thile no one leak was observed to be serious, in the aggregate considerabdle
material is lost and eventuelly a :liuster elxost inevitably will arise.
On the day that this {tem was written up, it was observed, in connection

with the exmptying by pumping of a tank car that continuous leaking was
taking place in the purp itself and from the flexible hose entering the

storage tank. It was estimated that during the period of emptying the
tank as much as 20 gallons mey have been discharged on the ground. 1In
one place, bucket had been placed under the leak, but unfortunately the
bucket likewise leaked. This criticiem is not made of any individual or
any branch of the management, but is amplf the observation t{hat the way

48 being paved for explosions, fires, asphlxiation. incrustation of mechinery

o~

and genersl unsightliness.

4. Xist 04l Problemss

In another section of this ~epart, one of these investisstors
has introduced some discussion of the difficulties ettending fish oil and
particularly blown fish oil. In small measure, the present discussion is
a duplication of the comment thers mde.

Among the workers of this plant, the one thing that is known
to ell as offensive are the vapors created in the process of dlowing fishb
oil. The condition sppears to be worse at some little distance from the

point of operation than it {s at that point. Those persons descridbe the

offensive odor as being in pert animel odor, fishy 4in nature, and a some~
what pungent irritsating aﬁbltance which it appears possidle to disassociate
from the rijl_t;, oil oder. In short, one disagreeable agent is an odor, the '

other is ab’4rritanti  The important item, from a health point of view, is
B T 2 e

the .'u'ritant, as odors do not themselves create diseases. They may foster
nausea, loss of apretite, create ﬁeuroaes, but they do not lead to orgenic
diseane.

Weetber conditions influence the disagresable features of
fish oil processing. On occasion the vapors are blovﬁ back to the varaish

ares with the result that practiceally all workers may be observed with
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irritated eyes es indicated by profuse lecrimation. This vapor or gas would
very well serve as a powerful lacrimetor for military purposes. This irri-
tant is believed to be acrolein or some acrolein=like body. At least it
sppears to be an unsaturated aldebyde. Because of offensive j:rop erties,
the blowing of fish o0il is now conducted at night and only on occasion.

In addition to worksr discomfort, when worksrs are present
during the blowinz process, some complaints are.arising from fairly remote
sources. Du.i‘ing the present week workers at the Dodge Plant, aprroximate~
1y six blocks away wers corplaining of the disagreeadle action of fish
oil from some source. Lost of the worksrs were unacquainted with the
source of the objectionable oder encountered.

It is believed, dut not proved, that it may ’be a rather simp;o
procedure to gef rid of the odoriferous :portxonﬂot thil axﬁome. At the
present times the vapors created are discherged t!.:rough a conduit up on to
the roof of an adjoining duilding, where there is a short stack. If near
tte point of origin of this conduit, fairly near to the dlowing tank, minute
traces of chlorine may be introduced and dispersed, it is probadbly tmt the
offensive odors may be eliminated. This method has been introduced into
tannariés. where similar offensive odors are produced by flesk, hides, skins
and other animal organic materiale.

Wallace and Tiernen mx;u:acturo chlorine deodorizing equzpmnf,
but it is not kmown that any elaborate equipment de necessary, at least
during expei-inontal stages. it is believed that as little as oas part of
chlorine per million of vapors mmy prove effective. Certainly the quantity
will ot be over three or four parts per million. The cost therefoare would
be negligible and conceivadbly all tbat may be necessary is a small cylinder
of chlorine with the type of valve that my be cracked in such a fashion as
to d4scherge u_x;gte:_-“t"r.::o_o; og;tt!-;:e_; ;ﬂ:l_o. ,The quantity of gess discharged
readily may be&i&ﬁ%yftﬁe-ﬂ&légf Depertment. This précedure should
be tried ocut as an experiment, since practically no money is mvolved.. Iz
the odor is eliiuutod. approxima tely one~balf of the probdlem will have been
solved.

The above mentioned procedure will probably not eliminate

the presence of the irritant acrolein or similar body. In fact the

chlorination of acrolein may enhance its irritant qualities. Some consid-
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eration should be given to the possidilites of glimnatins the 4irritant
fraction of this vepor mixture by washing with appropriste solvents, such
as &ilute alkelies, sodium bisulphite, or otherwise. Since there are
already on band large numbers of tanks, it might prove to be practical
‘ to rig up & sprey washer in some ‘tank .now on hand which is.unsiited for
other purposes.
‘ Equipment to control this probiom is on the market, dut
{s only available at & high price. The local chemical group, well qualie
fied as 1t is, should be able to create & spray method or soms method
for the elimination of this merked irritanmt.
S. Carbon-Nitrocellulose Milling and Mixing.
. One activity in this department apparently is unrelated,
at least so closely, %o vamii‘x gapufacture as to the making of lacquers.
This 1'3 the mixing and rubber milling of carbox with nitrocellulose.
4 troublescme exposure is provided not by the carbon and not by the
nitrocellulose, but by the alcohol which is used to wet the nitrocellulose.
This alcobol primari{ly is ethyl alcohol, denatured at least in part with
wood alcobole The percentage of wood alcobol is, bowever, so low as not
to constitute the foremost exposure., The exposure is a mixed one of ethyl
and methyl alcohol. ‘
The operations inwlved §re 1) nixihng and 2) milling,
A separate nearby operation is that m:a:_l.ving the use of the Banbury
machine, using somewhat dissimilar mter;{gl-. The problexn involved with
the Banbury operation is mentioned in a i;;tor peragraph within this sec~
tion. TFour times daily, t_or app;‘_qg‘ina;t,ely‘ttob houia of the work day,

t_h-e mixing machine. ho_'

<

material is being rcmnd.:.by tné,,

such machines are pronq' but onir g use. Attmql both ‘ﬁ"re
R . . : ‘ 2

in uses Correspondinglyy tib.oil- LinptEchides abe pFesest, but only one
may be in use at any one timse.
It seems necessary that the worker or workers in this room

be protected against excessive alcohol Yapors. For the willing mechines,

1t s suggested that an appr&priaté hood be designed and installed immedistely
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Roll 3411 for Nitroceliulose Carbon Paste.

High

Concentration of Alcobolic Vapors Continually
Present during Operation Call for FTxhsust Systewm.
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above each milling mschine and that the vapors be conducted at least five
foot sbove the roof level with the aid of a blower. This hood should be
loceted as low es ﬁouible on to the machine and if at all pouﬂ-’._:. relow
the breathing level of the workman.

For the mixing machine, the problem of o#hau.st is difficult,
owing to possible explosion hazards becesuse of .the dry terbon azd nitro-
cellulose. ‘.Almat inevritadly fires or explosions may be expected in flues
connected with any exhaust lyitem. Any general ventilating system {s likee~
1y to be somewhat ineffective, inasmuch as worker projects his head and
shoulders well into the mixer in process of removing the batch., It seems
the best method to meet this problem may be to equip this workmsn with a
positive pressure mouth and nose piece instead of the usual positiwe
pressure hood of larger size. <his will provide complete protsction.
Perbaps somewhat less expensive may be the use of an orgenic vepor respira~
tor with cannister, which cannister is good for approxmato:y'eism hours
of service. Least expensive of all would be the use of the oxdinary cartridge
type of respirator, the cartridge of which contains activated charcoal
sufficient for about one-half hour's continucus use. This last mentioned
device, vhile cheapest, is difficult to control in that the effectivity of
the respirator at any given roment 'h nm;mut uncertain and the certridge
must be replaced three or four times daily, depending upon the amount of
use. If the choice of these three methods 1a the positive pressure face
and nose piece, due comsideration should be given to the matter of source
of supply. The taking of poasitive pressure air for breathing pwrposes off

of the usual plant preassure line offers some risks because of she high

_pressure likely to be provided in the plant pressure lino.

the thought underlying this entire discussion is that this
small operation is a'retber.du:serous one and o=lls for some rcne:uai action.
The Banbury operation, and to some extent the operations
Just discussed, involve more than ususl fire ri‘aka.‘ Already the Bandury
machine has been well fitted with protective devices agsinst fire, but
not ageinst explosion. The experience of the compeny i.s that feirlyfre~
Quent fires are expectable, but explosions are not expected. The stand

here taken is that explosions are .not out of the question.
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It is suggested that the mmnsgement consider enlargin: the
two windows not present to include the area between the :.c aindo;va and
80 to comstruct the window installstion that this constitutes an explosion
wall. ‘his may be done at low expense and mey prove to be both ecomomic
and ® life .saver ‘sbould there .be‘;n explosion.

The resulis from fires mey not be limited to fire damsge,
but instead mcy involve injury to workmen from the inhalation of the
deadly nitrous tun'xes produced on the buraing of nitrocellulose. 7These
aitrous fumes involve series of oxides of nitrogen which are without
warning prope;-tiu‘ andﬁbrinyg adbout no 1run‘edie‘te’_damrage, but after a
few bhours' interval tatauiies my arise due tov pulmnafy edema,

On the assumption that there may be fires, all workers ia
this immediate area, including nearby duildings, should de duly warned to
leave this portion of the plant even though the fire appears to bde a
smll one, The burning of as little as 10# of nitrocellulose may give
off sufficient fumes to kill all perscns within the breatiing zome within
a distence of 100 feet. While this report does not contemplate fire proe-
tection and fire procedure, it s strongly urged that the posaidility of
fires and the production of nitrous fumss be considered and a program for
avoiding exposure be created before any fires arise.

Already there are on hand two all service mssks which 80 far
as tnow are suitadble 291' rescus purposes should the need arise in these
two rooms. It is noted in passing that these all service respirators should
not be warn on the inside of a tank where an adequate supply of oxygen is
missing. These respirators merely filter out moxious gases without at all
supplying ox;men when oxygen is lacxing. A

. What 4s .here recorded with reference to nitrocellulose fires
eround the Banbury machine and milling operation’ also applies to any otber
portion of the plant where nitrocellulose fires may arises

6. Glycerol Phthalic anhydride Resins

This type of resin menufacture is the source of a fair amount

of epprebension emong workers in this department. Just what the irritant
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involved is is somewhet uncertain. This may be limited to the phthalic
anhydride or conceivably to the heated glycerine and more conceivabdly is

the little known coﬁpound prodgced by the combination of glycerine with
phthalic anhydride under these circumstances. It is possible that more than
one irritent is produced., It is & well esteblished fact fnat some irritant
is produced which leads to irritatida of the eyes, nasal Passages and
broachi. There 13| spprehension that more serious damage mey be done, lead~-
ing to ;usceptibtlity to tuberculosis.. pleurisy, chronic broachitis, pneu~
monis end other such affections. This is not pré‘réd.

The process leading to Airritation is probably not just one
but a combination of mixing, ¢ooking, thinning, filterins and subsecuent
handling. The superintenient of this depariment believes that ateck actioa
is sufficient to tzke care of the vapors produced in the process of cooking.
0f this these investigators are not equally certai:n- 'They are inclined to
believe that the installation of fans within the stack for booster action
under unfavorable weather conditions may be desireble. This may benefit
the workers in the cooking dspartment, dbut possidbly may lsad to the distridbue~
tion throughout the plant area of increased quantities of phthalic anhydride
" snow", ‘Without eny definite recommendation, it is pointed out thet certain
other plants have installed booster blowers to augment stack action. The
recomrendation is mede that the mnag;nant give due thought to the merits
and demerits of this sort of installation.

The thinning of this type of varnish offers greater axposire
than the cooking. 4lthough the superintendent is convinced that the present
installation is adequate and tekes care of eall vepors, it is readily discernible
that such is not the case., The hood over the varnish pot {s only about
one~half the area of the pot itself. Visible fumes are observed not to be
taken up tt;rough this hood. The stand has been taken by the superintendent

that the hood must be smaller thanm the pot in order that the condensation

"drainage will be returned to the pot. This is a tensble position as the

control of the condensate without wastage readily may be brought about. If
the bood be made as large or somewhat larger than the pot, the lower edge

may be rolled inward and upward to constitute a gutter which at some one

or two points may be perforated for drainage purposes into the varnish pot,
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through one or more suitable spouts.

Tois type of thinning is complicated by the fact that hydroe
carboa solvents, toluol and xylol, are introduced into the varnish while hot.
The toluol and xylol boils due to ~tlm heat of the varnish, Enormous quaatie-
ties Of dapgerous :vapors are given c.!'f Trom these hydrocardbons,.which
are in addition to the irritation from the glycerol phthalic anhydride
compoundse

A third problem connected with phthalic anhydride work is in
the small room bousing the filter presses for this type of varanish. 4s
observed by ua, eonditiona' in this room were exceedingly bad. One of our
own workers, spending only a few minutes in this room, acquired a minor
pulronary condition. Even though it be granted that improvement should be
made, it is & bit dirricu.lt. to offer any arrangement that will be entirely
practical. At once the question arises as to the advisizbility of moving
this filtering operation to the genersl filtering area, for which certain
recommendations already have been mades It i{s understood that this is not
likely to be practical owing to the necesaity for filtering this varanish
hot and because of the desire to keep this troublesome varnish confined to
one srea. If we be wronz in this assumption, possidly the filtering of
this vaz;nilh in the gen=ral filtering section, when improved, will be
adequate.

I the adbove assumption dbe correct, consideration should bde
given to three possidilities: 1) gsnar.ul ventilation, 2) a hood immediate-
1y over the filter press and 3) the wearing of positive pressure helmst dy the
operator. Inasmich as the varnish pot is prblent in the room containing (
hot varnish, and inasmuch as this filter is of the portadls variety, it
seeams more practical to these investigators to favor the provision of positive
pressu>e equipment for this one operator. If decision be made to use this
type of equipment, such apparatus should be bought as will not be damaged
by the varnish itself. By this is meant that rubber equipment might de
softened up by the toluol vapors. Painted equipment likewise might be
Quickly made unsightly. It is believed that an all aluminum face piece

or synthbetic rubber may be found available.

Pleass note that no definite recommermhtions have been made
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beyond the recommendation tbat consideration be given to this one or two man

work place.

7. Paint and Varpish Hemover lanufacture.

This small operation is located in Zuilding 18, in a lead-to

shed of encient vintage. Paint and vernish remover consists.of :the ‘followe

ing formulae:
Paraffin Wax : 3. 30%
Uathyl Acetone 46445 -

100.004%

In this mixture, the benzol is the most dapgerous substance.
The metbyl acetone, which is not a true msthyl acetone, but a mixture of .
methanol and acetone is second in importance. In another section of ﬁio
report, reference is made to the concentration of wvepors in various localities
including the one under discussion. At times the vapors in this varnish
remover work place ran as high as 10,000 parts per million, but ths average
was only 1000 and the minimum 200. XNot all of this may be considered to de
either benzol or methyl acetone. Obviously & mixture en'au. On the floor
above, at the time the drums of denz2ol and methyl acetons respectively were
emptied, the concentration ranged from 280-700 on benzol and 1000-10,000
on metayl acetone. It is to be understood that these concentrations were
not general and not continuous. However, one workman was present in close
proximity to these high concentrations.

The outstanding difficulty connected with the menufacture of
this product is connected with the £illing operation. This paint remover
automatically ﬁll.a into an open trough from which four more or less siphon
units lead off to run into small containers. Inescapadbly, a fair amount
of spillage tckes. place and evaporation is constant during fhe £1illing opera=
tion. ‘

The texptation {s to recommsnd that this manufacturing operatioz
be moved out of the present quarters, owing to general dilapidation. It
is, bowever, understandable thbat there may be good reascns for utilizing
that space as it is. It does seex scarcely warranted that any elaborate
exhaust equipment be installed in & worn out e workroom. PFerhaps the under-

lying thought in this situation is this=-that if any plans are contemplated
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for moving this operation, the moving ghould take place now, prior to

the instellativu of any exhsust or other type of protective equipment.
Before making eny recom=endations, it i{s here observed

that e corplete bliod count was mede upon the one worker at this operation.

-

The results are here appended:

Hemoglobin ({corrected Sabli) 90%

Erythrocytes 4,800,000

Leucocytes 6,200
Polymorphonuclears 854
large lymphocytes
Sxall lyzpbocytes 3%

No pathology of red dlood cells.

The outstanding laborstory evidence of benzol ection is to be found in
diminution in the nunba" of white blood cells present. The normal end
ususl pumber approxizetes 7500 per cubic millimeter of blood. This

. worker shows 6200, which is not necessarily below the normal range, but
at lsast is borderline. A second test is that recently described G'I tke
urine sulphats test, which was developed by the Bureau of Lilnes. 4
sexple of urine was taken and tested and was definitely positive, indicat-
ing & benzol intake.

Although these investigators may possibly be charged with

a benzol phobia, it is recommended that this operation be modified so
as to provide no concentration of the mixtwure of wvapors present in excess of
200 perts per million. This may be eccomplisbed in any one of several ways.
The duzping of the drums above the floor level requires only about ten
minutes and thus is comparatively unimportant, even though the exposure
be high. On the floor lsvel, the filling cperation may be made autcmatic
or instead the filling operation may be carried out in the equivaleant of
a sprey boothj thet is, immediately in the vicinity an exhsust fan mmy be
installed within & booth, in which zone the £illing may be porﬁmd.
One worker in this dcparmit exhibits & trivial dermatitis, which may de
Tingworm or may be ceused by benzo0l or other ingredients of the paint re-
movere 4 third possibility, and the cheapest, of the lot, may be found in
doing away with the open trough siphon system now in use, substituting for
this £illing direétly from the closed tenk and providing suitable respirators

for the operators.
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The dilepideted shed, favored with the aumber Building 32
reslly should be torn down, as no useful purpose is being served by it.
The materials now housed there appsar to be of as little walue as ths
building {tself. If this buildinz space is truly needed, rébuudtns
should take place. . '

On the southeast corner of Building #12, there is situated

A ——— e

s low mstal stack, espproximestely ten feet high, with which is connected

8 series of conduits from the varnish thinning department and neardy

operations. The greeter portion of wvapors work their way upwerd toward
this stack and‘are condensed before reacting the stack itself and
drain back into their respective conduits. This is not entimli true for
a fair amount of complaint &l been encountered that under certain weather
conditions vapors are dblown down from this st.ack end unfevorsbly effect
workers in that region. The question is raised, dut may Bot be practical,”
and advantageous, to increase the height of this stack by twenty feet and
possidly moTe.
Liscellaneous Items:

Another section of this report discusses skin hazards in

the plant, including the varnish dspartment.

T T T T T T o iR e e

liany of the pumps and similar equipment in this department
ia in need of ordinsry cleaning. Cozpared with certain other plents,

the machinery in this department may be clessed as £ilthy.

In the resin warehouse, & considerable amount of dust is
present and somes of these dusts are explosive., Theoretically, a fair
amount of skin disease should be present, but we do not possess sufficileat
evidence to condemn operations in this rocme

It seems to be justified that we meintain that throughout this

depertment there is a fair amount of disorder, accumulation of unused

objects and materials. One partion of the yard area is particularly ded,

but this is said to be due to repair operations now in progress.

Resin dust has & way of plugging up the ears of warkers




"

leading to functionel deefness without any arganic disturbance of the hearw-
ing apparatus, One man, working with resins in the warehouse, eppears to
be berd of heering in his right ear. Nothing is known about this mn's
condition, but it may be well to send this wan to Ford Hospital to have

his ears freed of accumulated resin if in fact his partisl deafness is due

to this cause. i
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As clzevnere ctserved, a :sonsidersble portisn 32 the Lic uzs
Sipactseat mork i: dins elseahizre. The aitrocellul'ow paste is pre-’
parad apart fraa this >lant. I:ne nilling of sarvon nitroce!lulau
scals is here carrisd out in the Varnish Dejartzent. Tae willin; of
lacquer 2aterials is here carrisd sui in the Inazel Jepartaent,

Thus the Lacquer Departuent ‘lugely becomes one of thinning,
tinting, filliag and labsling,

Notwithstanding this restriction of operations heres carriad
out, this lacquer departmsnt prssents higher concentritions of vapors ’
than any ye‘g investigated by us where sctual measursments were ‘
carried out. In anothsr section of this report details ars provided
as 4o various teste made of vapors, gases, etc. thraughout f.)ie plant,
Also, ceriain limitations ar: there shown as to the accuracy of the
method used by us. Iven though the method employed possesses an error
of 50% as a deviation fram sccuracy, there still is much too much vapor
zaterial in the Lecquer Department.

It appiars demonstrated that the high concentration of vajore
about zhich camplaint is being made is due to four sources, as followss
1) almost continuous cleaning of large and small utensils, including
tanks, immediately on <he two lacquer floors, but particularly the
first floor, using lacquer thinners as cleaning agents.

2) the free use of lacquer thinner or paint remover for floor cleaning,
clou':ing of work utensils, hands and forearms, etc.

3) the use of centrifugel machines.

4) the almost total lack of any sir exhausting equipment in this

area. A

In that earlier section, dealing with vapor determination}y
Dr. Predrick has made various suggestioms as to ways and means of con- .
trolling vapor concentrations. Dr. Predrick's cament should be con-

sidered, tut in the last analysis this final cament is to be regarded

N16643.08
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as taking prescedent over cament made in othsr places.

It is distinctly recamended that sithin the lacquer Department
thers be inatalled an isol:ted roagu, well exhausted, fo:l all c]_.ee\ning
of containers, portable tanks, etc, used in this depariment. This

installation ssems to be imperative. In this ezall roam there shauld

‘be installed a sufficient mmugr of, tanks lor the .esrrav dor such fluids

as may be necessary for cleaning purposes. All tanks, save those con=-
taining cold water, should te w‘emluotod. Due consideration
thould be given to spark proof laaps. It seems likely that this rocm
should be installed on the first tloqr, as tho,n‘m for it is greater
there. However, plans should be made for the use of this cleaning rom
in connection with the wark on the floor above. V .

It has been represented to us by Kr. Hutchinson that extensive ”
alterations ehortly will be instituted in the Laequor Department., If
this be true, it is undesirable that :n'ajor installations be made at the
present time as regards vapor control. TFhather or not these innontipm
are introduced, srovision should be made to maintain the vapor concentra-
tion level throughout this srea between 200 and 300 parts per million
of air with a preference for the lower figure, It is possidle that the
centrifugal machine or machines will require an exhaust system, as this
operation is a considerable offender. Concg}yg.\;ly the centrifugal machines
wight be made more or less statiomary in ordoxf to provide opportunity k
for the exhaust installatieom.

The rather free use of lacquer thinner for all types of wash-
ing purposes in open areas should be discontinued by being centered in

the lacquer utensil cleaning rom above menticned, (m the second floor,

. 4% may be sufficient merely to introduce exhsust fans at about the flosr

.'“19101 for the evacuation of accumulated vapors to the outside.

Since extensive changes are in order in this department for

"production purposes, and since it is understood that these workers will

spend a few days in this plant about six _ma:;th- henso, no further recm-
mendations are made st this time., However, this section closes wita the

emphatic statement that at the time of our testing, vapors were unusually

high in this department.
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ZHAEL DTPARTMENT

In many other sections of this rejort activities in the
enamel department are discussed, Scme comment may be found in
.¢mnection with lead anzlyses, ‘vapor de srzinations, dust ca.mis,
blood examinstisns, illumination tests, etc, In twd sectione sxme
recaxzmendations are made by Dr. Fredrick in connection with his own
examination of these prexises.

All this being true, no reasom exists for lengthy discussion
of hy:ienic ctnditions in this dejartment, Two items stand out with
definitenesss i

(1) o major mechanical maulll;tlon- are required for this
desartment under immediate operating conditioms.

(é) This department, like many c;therl, is badly in need
of better janitor work, ome good wholesale cleaning and considerable
brightening uz of unsightly places.

-More important camment ie made in separate sectisns, such

as "Lead Analyses."

.
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HOUSE :NT SPICIAL AT MANJTISTURING DESAATID

Already in other sections practically every coneideration
connected with this department has been included, These other
sections refer to lesd mly;et, ‘dust counts, blood determinatioms,
${llumination tests, observations as to noise, janitor work, special
means for the cantrol of lead, etc. On this c.ecount. it e preferable
not to repeat a record of these observatiocns, but instead to refer to
other special chapters.

Two or three s:all items are here made in connection with’
this department:

(1) A fair amount of lead is being carried into the
dry aluminum rocm and the mixture of theee t.wo substances conceivably

- may increase the inflammability of the aluminum, even though the lead
be present only in traces. If practical, this alumimm wori: should
be removed to less exposed quarters, in view of the fact that two
wazen wori: in this department. This suggestion is by no means urgent.

(2) Just cutside the door of the aluminmum rocm there is ux.
acid soda water type of fire ex‘t.inguinher which apparently is intended
'ror use in the aluminum roam in case of tires.‘ If this were done,

the intensity of the fire would be greatly increased. Instead, there

shiul.l be located directly in the alwminum rocm two buckets full of

fins sand for use in &othsr&xg metallic aluminum firee.

_ N16643.09
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VAREZrOUSE Alf) STORAGE

! In the Northeast section of the plant ares are a series of
buildings used for warsbouse st':araga and roé antiquated mcr;in;r;* :i'.*.orage.
In part these represent left-over buildings from tie horse and buggy neriod
of the life of the plant. SOme.ot the duildings are now devoted to
garage purposes. Lore centrally located in the plant area ars the old
calcimine building, the dry color building and the dry color warehouse.
Considering this entire group of buildings as a unit, (¢t may be pointed
out that from the point of view of industrial hygiene, this series of
buildings are relatively unimportant. - In special sections of the report,
reference may be made to specieal items, such as illumination. '
In those buildings devoted to raw material storage, there
are certain minerals of dangerous nature such as lead in various forms,
s{lics, etc. Since movement of these zmterials takes place intermittently
‘and infrequently, such as at the tims of unloeding cers, no hazards may de

said to persist. No visible dusts are'present. no meckanisms for stirring

up dusts are ordinarily operated and altogether no reason is known for
teking any stand egninst practices as now cmid oute .

In that group of buildings representing the Yery old type,
such as Building #14, the old darn duilding §39 and possibly cne or two

i others eslong the East wall, it is believed that they serve very little use=
ful purpose at the present time. The stored antiquated machinery does not °
appear to have a great ded of valus other than £0or scrap purposes. :;A'ltboug:
the Tetention of these buildings has little or Bothing to do with health
prodlems, their presence {s of scme significence in that 1t. brings about

an eppearance of diaorderlinégt tn 'mat irea. Without any detinita recommdas

tions, the question is reisedias 4d7%ne valus.of tearing down at least the' .
0ld barn and shed end possibly other buildings. It is not }mo'n o be &
fact, but possibly some tax saving may be accomplished by this sicy. "These

statements do not a7ply to thaet portion of Building #18 devoted to the

manufacture of paint and varnish remover.

N16643.1
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This Vanerable Tstablishment lNetaine Sxe Antiquated
Suildinzs of a By-Gone Peri:d. Ailthough Jonstituting
Ho Diztinet Hsaalth Hazard, the Dezoval of Scme of
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WASTE DISPOSAL

Due investigation bas drought out s number of potentially
important facts concerned with the disposel of refuse in this plant. Three
.dtems are now enumarated: )

1) Ths wooden waste, chiefly derived fronm barrels, st the
present tims is turped over to the City of Hamtrameck, which, in turn, dise

tridutes this durnable material for fuel t indigent families. The undere

lying idea involved is commendadle, but wherever lead, chromitm and other

dangerous materiels are involved, considerable risk is run in that poisone
ing may becoms the lot of persons not employed in the plant. Conceivadly
a legal risk may be involved, but this is a mmtter for the lLegal Department
to decide.

2) Peaper bags, previously baving contained lud' or other
i minsrals, are picked up by waste collectors not connscted with the plant,

who are permitted to enter the plant for this purpose. What dDecomas of

this paper waste thereafber is not inmown, but theoretically, at any rate,
a widespread exposure may be provided, including the waste collectors,
pa'per balers, paper sorters, et¢. Again the Question of lsgal responsibility
arises.

3) Oan the premises, considerable meterial is burned. In
the burning operation, highly inflammable solvents and thinners are th?on
on to less burnable material. The texperatures provided are such thaf ine
evitadbly there enters .the.nir e mixture of all sorts of volatilized materials.
Thess are spread over the nearby residence erea.. It is believed that no

real intoxicants are thus dlssemminated, but 1z a'gy complaints were to arise,

[P T

it would be costly to defend claims that might be involved. B

All of this leads t0 the recommendation or at leest tﬁo
suggestion that waste mmterials be disposed of on the plant premises. The

basic reason for this recormesndation, supplementing the foregoing emumesrated I

items, is the fact that chemical snalyses made on the ash pile where burning
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The Disposel of Weste and Waste Containers Introduces
Poasidble Exposure for Workers and Possidbly for the
Public. The Construction of ean Incimerator with Stack
for the Disposal of all Feste on Premises is Suggested.

Acme White Lead and Color Works
Hamtramck (Detroit) Michigsn
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is carried out séldod a percentage of lead which in the highest instance
was 14.86% and in a sifted sample 5.7%. In this comnection, {t may be
pertinent to inquire if too much mmterial is not reaching the waste pile,
but no stand is taken in this respect.

By accident ‘m period of this investigation .coincides with
the period that the accumulated waste heap was being carted away and loaded
on to flat cars {(or a flat car), By actual observation tbﬁlo process was
noted to be distinctly dusty. The tender of this present dump heap appears:
to bave & very mild lsad poiscning. In view of a 145 lead content, the
wonder is that more lead poisoning is not pr;nont in this mmn who eonatantl_y
works around this refuse pilse.

Afer due consideration of thi, problem, a decision has been
reached to suggest to the pmnagement that an incinsrator de duilt for the
disposal of wut;. Ko attempt is made to pick out & location for such an
1nc1nerntor.. This incinerator should not be eledborate, but sbould be en-
closed at least as to walls and should be furnished with a stack. »It should
be 8o constructed that ashes and residual minersl material may be thoroughly
wetted before handling in order to obtvriate dustineass.

The operator of the incinerstor, when. bandling dusty nﬁtoriala

such as bags, barrel staves, etc. should de required to wear a filter type

" of respirTatore In view of the fact that the mmterials burned include spent

lacquer thignu-a. solvents, oily meterials, pigmeats, etc., s variety of

bazards may arise unrelated to lsad. Two examples are cited:

1) The hydrocarbons entering liquid vehicles, when evaporated
are distinctly toxice

2) Verious coloring materials, but particularly wltramarine

_,,ilﬁo.f;-w give rise to oxides of nitrogen, which are extremsly dangerous

«vsd i trgces. The f1lter type of respimtor will mot provide protection
ageinat vapore or gases which means that the incinerator tender should cone
tinually be alert to his protection by avoiding close proximity in the process
of dispoaing of essentially all waate materisls. Stack action ordinarily

will eatrain these unwanted gases.
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DRUK AND TANE CLEANING

R

One' of the most troublesome festures of paint menufacture
from the point of view of worker protection is the inevitadle department
devoted td the cleaning of drums, ﬁnka. buckets, etc. Some of these
i .containsrs reach.the cleaning department muré ‘with lead containing
substances and other materials of injurious mature, including skin irri- .
tants. This is a minor hazard compered with exposures that may arise from
the materials used in cleaning. The exact composition of the chemicals
exployed is rarely determinadle, being trade secrets. It is kmown that

these meterials are strongly elkaline, that they eontai_.n ceustic alkalies,

triesodium phosphate, sodium carbonate or similar agents. These sub~
stances do not evaporate under omlinary circumstances, btut when heated

the created steam does contain these irritant materials which as such or

! when precipitated into the general atmosphere may become harmful. Further~
more, this process {s commonly a hot oze. The presence of hest augments

¢ the irritant action of alkslies. Altogether this type of work is to be
accepted as necessary, but rated as troublesoms insofar as health of
workers is concerned. In certain othgr plants, z-ray examinations made

on the chests of ;roz;kors bave revealed evidence ot. increased fibrosis in
the lungs which, while not disabl&né, represents a low~grade disease state
‘of the respiratory tract. On this account, three workers from the Department
were subjected to x-ray examination at the Henry rord Hospital. 'lhe re-
sults tu.rnish-ed by that_Eospital are now shown:

"The x~reay of this man's chest was entirely nega-

_REDACTED -/ tive for any pathology.”

' "™Phis man's chest: x-rays show soms calcified hilar
" glands on the right sidd with a calcified lesion
:in the right ‘base, probably an vld tuderculous
“procesa. No other parenchmtoua involvement
.could be mde out, and there is nothing to auggelt
any active process {n the lungs now.”

"The X=ray of this man's chest yeaterday showed
calcified glands in the right hilus ares and marked
Apcrsasq in the bianchavasculsr mazkinga, but Yo
definite evidence—vi™IM¥olvemsnt in the lung peren-
chyma itself to suggest any tuberculous involvement
or other serious pathology: It is possidle that
he, at omxe time, had an infection which healed, end
hence would give the markings mentioned.”

-N16643.12
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Alkali Clesning of Drums and Other Containers.

4limly Vapors Continually Presect. Situstion

Calls for Extensive Improvemant, Including one
or Xbre Xxhaust Systems.

Acme White Lead snd Color Works
Hamtramek (Detroit) Michigsn
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Frok the foregoing, it does not eppesr estadlished that
the lungs of these workers have been harmsd to & measuradle extent. Thia
is fortunste, dbut doss not free the plant from responsidility for betterw
ing work conditions in this Department. 4 number of suggestions are now
made, seeking improved work cohditions .for these =ployees.

' First, over the alknl{ tanks now installed, an exhaust
system should be provided for the purposes of entraining and diacbarging
alkell wvapors and excessive heat crested by these tanks. At once .1t is
pointed out that this will not be eamy to do, because of the fact thet
the containers to be cleaned are loaded into cradles and are handled.
by small block and tackle crane devices. On this account, the entrein=
ing ho_od will heve to be constructed in such a fashion as to swing up~
ward and beckward to provids clearance for the cradles. In lieu of this
max.;geumt. possidly the entire intake of steem heat, vapors, etc; may
be aceoﬁpliuhsd through the uase of hoods, situated only at the bdack of
the tanks. Stili further the possibility exists that lateral suction may’
be introduced on three or four sides of the tenk through which the steam,
etc., mey be drawn first downward and eventually upward to be discharged
above the roof levels : .

In any event, due eoz;udoraeion nust be given to protecting
workers in the nearby Printing Department, to which Department these dis~
charged v.aporl may be carried under ordinary circumstances.

The withdrawal of large quantities of air through this venting
systeaz will lead to the necessity for an increesed number of heating uniu'
in this Departmsnt during winter monthss .

1 Whatever 1s done in the way of en exhaust system will prodedly
require the installation of a fan system ratber than the placing of dependence
upon zatural venting. Of this, however, these investigators are not precisely
certain.

That portion of the work now devoted to drum cleaning already
is fitted with natural stacks and is enclosed, except at the £illing and

discharge ends. These two portions are in fact enclosed, but necessarily are
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frequently opened up for the introduction and diacharge of drums.
The tyne of stack present is not conducive to the best removal of irritants
and hest, but for the time being no recomrsndations are made for changes.

. In addition to the installation mentionsd, it is believed-

&
. that there is . a meed for the genersl exh}utins of air in this building.

It is noted that & spray booth is present in this room for use in conjunce

tion with the painting of drums. When this hood is being operated, the

air in at least some portions of the Ia.rboou is frequently changed. The

Qusation arises if it may not be advantageous to cperate this fan et all

times in oxder to bring adbout frequent changes of atmosphere. This, bowever,

will place increased loads on heating units during winter montise '
This entire building is somswhat remshackled and dilapidated.

. This very fact introduces no especial health hazards except possidly cold

in winter. No less, it seems desirable to suggest that this building be

repaired in order to make it more livadble. This apx'alie- in soms measure to

" the antiquated wooden platforms located about cleaning tanks. Some of these

are broken up, partly submerged in water and altogether are umsightly.
Appropriate examimtion of these workers disclosed no evidence
of lead poisoning.
Is there any kmown system o.t eu-ryixig out these clsaning

operations with 00ld solutions in order to eliminste excessive Leat?
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SEIN EXPOSURES.

l Of all occupational diseases, 65 per cent, or thereabouts, “
ere skin diseases. In a general paint plant the percentb.ge of
gkin di seases should rur nigher. Primarily this is due to the
neture of the raw, intermediate and finished materials. If refer-
ence be made to the long list of raw materials in this repord, -it
mey be observed that mot less than one hundred are rated s being
capable of producing skin diseases. In particular, such substances
as benzol, toluol, xylol, solventmphtha, naphtha, mineral spirits
and theiy combination leading to thinners, solvents. etc. are.
capable of inducing skin diuguc. Therefore many of ths mineral
materials entering paints and thelir coatings may induce skin
¢iseasee, The chief offenders are those coampounds containing
chromium, particularly the chromates and oxides of chromium. Wany
resins, tut chiefly synthetic resins are well lmam as sources of
skin disenel..'

These divers cubst.t.nuel act to create skin diseases in
different fashions. Some ere direct irritants, such as chromates,
others inju.re skin by lo]:vent ucti‘on. thus depriving the skin of
its natural protective fatty coating.. The greater number are both
irritarcts and solvents. 5{111 others sensitize the skin and pave
the way for chronic skin d.iieun. A foew substances may produce
low grade skin dx;u-ﬁ_ by mechanical sction. For example,
carborundum used in sto'nc.'d‘reuing nsy abrade the skin as well ss
abrading the stone. ;&?tug burning of the skin with caustics may
acocount for occasional ozte.nde'd skin injuries. Apart from actual

work exposure possibilities for skin diseases are enhanced by the

. mmmibeee o ae e

practice of many workers to wash up at the end of the work period
in drritant solvents. All in all, a provocative source of skin
{ diseases.is legion in this paint plant, but not more so ther in
other paint plants with similar operations.

It is & common truism in medicine that "whatever is
looked for is ept to be found.™ The mnngement is likely to

express doubt that eny skin disease is now present in this plant.

oo N16643,13
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These investigators, without any vseu.rch. have spotted several cases
of skin digeases, not all of which are known to be traceable to vork
as their ¢irect or indirect cause. The paint and varnish remover
maker exhitits & dermetitis of one finzer vhich is believed to be
ringworn a;;nv“.ed by contact with benzol sud methyl acetone., Ore
dry mixer has a definite s.kiQ diseese of the face vhich probadly is
of xon.occupational origin. The two workers with double pterygivm
technically might be listed as suf!‘eﬂ.ng from skin disease, since.
the évergrmh of tissue Q the eyss represents sn extension from

s contact layer of the skin. It is prophesied that a careful survey

of all workers would lead to the detection of not lcss than 25

instances of skin disease at this very time.

Skin diseases in the paint industry are proxe to became
more severe through complications resulting from invasion by

fungd (ringworm). The combinmation is & bad one. The chemical

action of various liquicit provides a suitable bed for the growth

of fungl. In turn the growth of fungi prevents healing of the skin

a3d a vicious cycle is est;a‘:l‘ishgd. . i

Since it is unthinkable that the scores of causes of skin
diseases in a paint pl;:;t ney be elirinated from the raw materials,
it is pertinent to inquire as.to appropriate ways x‘ox; prevention

' and control of skin diseuég. ‘A number of suggestions are now
mades W -

(1) Personsl hygiere is the key to the avoidance of industrial skin
diseases. Workers sho.uld svoid washing in solveants and thinners
beyond the most meager necessity. Soap and water is preferable,
but not always entirely efficacious. If it be necessary to
wash up with defatting sgerts, it is desirable that workers,
at the end-or the wash period, rub into the skin of the hands
and forearms, snd at times their faces, some bland moliept
to replace the natural fat that has been lost. Lanolin, cocon

: butter, cold cream or even vaseline may be used, although

mineral fats are much less desirable than either animal or

‘ Vegetable materials.
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(2)

(3)

(4)

(8)

(s)

The choice of soaps is fairly importaut. No soap is entirely
harmless to all skins. Soaps containing free alkali are most
cbjectionable. Lifebuoy soap is irritant to many skins ’And
more 8o perhaps than sny other'cof the better knovn varieties
of soap. Freguent washing is preferable to wholesale rough
weshing one or two tihes during the day.
Workers upon the first sign of a dermatitis should not be
permitted to continue work that involves additional exposure.
These afflicted ones should either be_moved to nonw
hazardous work for a few days or else should he stopped from
work eltogether.
Self medication with imtaﬁt drugs naturally does more ham
than goed. Iodine, for e.xmple; commonly but aggravates skin
diseases. If the condition is at all severe, msdical services
should be sought. In the absence ;71' the necessity for
professional ﬁ;re. bland treatmerzt is px-e'tenble. Such bland
treatment includes application of some one of such lghatmees
as the followings: - | v

10% zinc oxide in olive oil

ol.lom:k‘é lotien '

hot soaks in e.iuningm acetate solution

hot soaks in ép'-om salt solution
Certain operations regularly px;oviding exposure to irritants
should lead to the wearing of r\'xbberv gloves. This statement
spplies peculisrly to drum and contup;r cleaning work. How=
ever, after the 1nnugunt'ion of the skin éiseue the wearing
of rubber gloves may sggravate rather then aid the skin disease.
In some instances it may prove to be possible to use some one
or more of the protective ointments manufactured by the
¥ilburn Company of Dotx.'oit or Parke Davis & Company. The
latter firm mamufactures a& protective coating called "Tar

Dermament.® This, when applied to the skin, serves as a
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protective barrier against the action of a variety of irritant
choniccl;.

(7) Scme fow workers may so frequently bresk out with ‘wkin disease
as to reguire elimination from all future work. This iz more
1ikely to be true for blondes than brunsttes. By snd large.
in selecting aew workers a preference -ﬂwu_ld be extended,
other things be;ng equal, to dark skinned workers, since
they are much less likely to acquire skin diseases. However
they are not entirely resistsat. °

(8) Negroes are wsll suited for work requiring exposure to the
skin of irritant substances.

(3) Education on the part of foreman snd others of the workers
wnder them in ways and means to avoid skin disease is one
of the most helpful l.gvnoi.u in avolding this unwented,
troublesome sffection. .

By no means are all skin diseases arising among industrial
workers of work origin. From many observations the opinion has
been formed that even in the paint industry not more than one third
of the tki:u cnses d,tootod sre traceable to work as the o;u.u; Many
workers suffsr from acne which is n.non oocupational skin diuue.‘
4 fair mumber of workers will 'pru'ont skin diseagses due to the use
of phanolpﬁth&loin laxatives of which there are many varieties on
the market. Still other workers are sensitive to food, clothing,
animal hair, flowers, etc.

Finally it is observed thst no slaim for compensation under

the new oscupationsl disease law, involving skin diseases, should be

acospted for compensation purposes until a thorough investigation has
been made by a qualified physician. '
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CARBOYN IONOXIDE

In this plant, carbon ronoxide is likely to be produced
only in ocomnection with fires used for cooking varnishk, gas heated
drying ovens, cook stoves, laboratory heating appliances, etc.

Since this gas gives no warning and 1s entirely insilious in its
action, it was deemed appropriste to make e fair number of tests
for caijon monoxide throuchout this plant.

The type of instrument employed was the navy type, mapu~
factured by the iines Safety Appliance Company for cormercial pur=
poses. This highly sensitive instrument reads directly in parts
per million of this gas. Tests were zmde in practically every };ﬁown
place in the plant where carbon monoxide might arise, but perticulsre
ly about the varaish menufacturing department. No positive tests
were found enywhere end .the conclusion is reached that no carbon
wonoxide was present at the very time that th'e tests were made.

It is observed that no‘tests wore made arousd two blackamith forges
in the iizintensnce tuilding, 'aololy becouse these forges had not

been discovered at the time of these tests. In:smuch as stacks

are o'ver these forges, it is not believed that harmful Quaentities of
cerbon monoxide ere present. It is moted that sumer time rather
than winter i{s the danger period for carbon monoxide. Soms of the
very sppliances tested during these swmisr weeks might, in cold
weather, ;:how dangerous concentrations of gas. It is for this reason
that & recheck is urged about six montbs hencee

At the present time, therek is no reason to believe that any

cardbon monoxide hazard exists in this plant.
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JANITOR SERVICE

The janitor work in “%is Dlant, as vwell as in most industrial
plants, is a much neglocted ert. From time immamorial, it has frequently
been the custom to turn janitor work over to handicapped persoans, to

uﬁpumm.tod workers or to other persons mho, .for one reasvn or ancther,

.. may not be.used on . direct production employment. Still worse, janitor

work in many places is carried out by the workers themselves in any
given department. This practice sometimes evextuates in little or no
janitor service when the department is pressed because of workers being
too busy. Then when work is very slack little or no janitor work is
performed because nany workers are laid off.

Continuing to speak of janitor work in genersl, and without

reference to this particular plant as yet, it is bolievable that neglect

of janitor services readily may be the source of losses out of proportion
% noney necessary to exploy such help. Xven when good physical and
zental types of workers are available for Janitor work, poor results
frequently arise because of lack of supervision and lack of training.

In truth, the janitor should de above average in intelligence and should
rezard his duties as of technical nature rather than a mongering type

of exployment.

In this plant, meny of its ills represeat current or past loi
types of Janitor work. Thp high concohtntioi of wapors éonplainod of
in this report to a considerable exteat grows out of the faulty practices
connected with Janitor work, in which peint remover is poured on to the
floor in small lakes for purposes of softening up incrustations that
Iave sccumilated through the years. The faulty sweeping is in some
B asure ruponciblo for the high concentrations of lead in the atmosphere
faund iz verious pleces. Failure to proscure proper cleanliness throﬁgh
Junitor work is likewise the source of some lead in the atmosphers.

Now after thése complaining introductory remsrss, a nuzber
of suggestions are made with reference to clean up sorvices.

(1) Paint remover, lacquer thinner or kindred solvents should
act bs indiscriminately used for floor or wall cleaning purposes. The

practice of pouring a gallon or two of paint rezover or lasquer thkinner
: 4NA1,“6643. 15
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o to the floor in the midst of various worksrs going about their
duties is definitely condemnad. If it be desiradble to use euch
materials for floor sof::ni.g purposes, the mpplication should take
place after work hours, should be carried out by janitors or other
workers wearing respirators, and further all windows should be opened
up and the smtire space ahould be wall ventilated prior ta the Te-

entry of unprotected workers.

(2) Dry sweeping should not be permitted in any portion of
this plamt except office areas, storage areas for finished products,
and o fow other substantially dust free places such as labeling rooms,
The practice of wetting sawdust with lacquer thinner or paint remover
is likewise bad. Ibr wetting purposes successfully may be used water,
sawdust wetted with water, dawdust wetted with oils or various chemical
fl oor compounds in which sawdust or similer meterial is treated with
deliquescent chemicals. In a fow pleces actual hosing down of the
floors and even the walls may be salutary. Sprinkling of floors with
water in sprinkling cans, unless done judiciously, will in itself stir
up gonlidonblo dust.

(3) In those areas in which lead is manipulated, or other
dangerous substances such as chromium compounds, silica, magnesium
wt resing, janitors should be called upoa to woar respirators. The
two types of respirators seen about this pl;nt are bot.,h good but
ty are not adequately serviced and some workers complsin that the
priicular ones furnished thez do not fit, This item is discussed in
greater detail elsevhers. ,

(4) It janitors are called upon to pick up and bundle up
paper bags that have previocusly contained dangerous materials, including lead,
or 4f they are enJ.i;d upon to h_udlo sxptly barrels that have contained such
substances, respirators should be wora rhquvc any likelihood of dust
poduction exists.

{5) 1t is presumed that Janitors strictly devoting themselves
to such work ere not called upen to clesn up the msshinery or appliances.
On the other hand, in those departments where workers themselves are
expected §ath to do Janitor work about their machines and to clean the

mchines as well, it may be pointed out that many of the suggestions here
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pade apply to mechine cleaning es well as strictly janitorial work, floor
cleaning, stc.

(6) As shown in another section, poor illuzination is brought
about in this pl}nt to a consideradble exteut through the failure to clean
Ughting fixturss. Approximately 30 pesr cent of ths effective power
of o nevw electric lam 1is IorE if such z. lopr $e ccated over with
settled dust, '

(7) Distinctly more janitor work is needed in the plant
proper than is now being supplied. This does not apply to every single
department but is certainly true for many.

The foregoing comment now leads to & definite reccmmendation.
It 48 believed that the Janitor work in this establichment should be ﬁbre i
contralized then at presont. All of the janitor work carried out in the

factory should be under the diroet supervision of one qualified person

who zay instruct, supervise, guids and comlemn workers performing
Jamitorial services. For purposes of edministration it is probable that
Janitors working in the office ares carrying out ordinery Jjanitor work
should report tb some person having duties in the oftico section of the
flant. In & subsequent section some comment is directed to the
possibility of employing s luporvito‘r for many types of mploﬁo in
plant services. m- matter of 4:::11:6:- vorkV h there again di'aeruud.
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; Year by yoar every paint manufacturer is the reciplent of nume
Jrous complaints from dealers or ultimate consumsrs of paint products, either
diroeti:y condemning some product as harmful or else n;oking information -i'to
safe procedures. While many complaints may be unwarranted, it atill ullt be
raﬁog&zo& that almost any paint product may lead to injury to human beings,

]' 12 grossly $llwused. 'On this account, it may be well to bring together vari-

i ous items of information dealing with gho protection of the ultimate user
of paints.

i First & numder of typical formulae are presented in support

of the contention that most all mating meterials contain one or more well

known 1:;.1\:1{10\1‘ agents..
i » White Proxlin Lecquer 556

!
: Zine Sulphide 7.08%
Titanium Dioxide 7.12
\ Zinc Oxide ,3420
Kt . Zinc Stearate 20
; Raw Castor 0il 1.85
Dibutyl Phtbalate 5.20
Damar Gum 4.10
Blown Castor 04 20
Toluol . 1688
Xylol 8.35
1/2 Sec. N/C 14475
Etbyl 4lcobol 10.20
Butyl Acetate © 1295
Butyl 4dlcobol 2.00
Isopropyl Acetate 8.50
Bater Gum 0
Naphtha 1.75
wo.a\

Synthetic Vernish (2143)
Phthalic dnhydride 19.00%

Glycerine 11.00

Linseed 04l Fatty

Acids 15.00

High Flash Naphtha 26.00

Xylol 28,00

Butyl Aleokol 3.00
100.00%

Paint and Varnish Remover

Paraffin Wax 3e30% -
Beuzol 50425
: Mathyl Acetone 46.45
i 100.00%
|

N16643.16
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Bleck Proxlin #6é

Carbon Black Y.5%
Black Dye Solution 2.67
1/2 Sec. N/C 13.90

Xthyl Aleohol 11.02
Dibutyl Phthalate 5.29

Azberol 801 4.01
Toluol 20,10
Iylol 3.12

Isopropyl Acetate $.50
Butyl dcetate 15.74

Butyl 4lcobol 75

Naphtba . 16.00

6 Sec. N/C .40
100.00%

Chroms Yellow lacquer 7

lead Chromate 9.8%
Raw Castor 041 2.3

Divutyl Phthalate 5.0

Egter Oum 1.75
1/2 Seo. N/C 1565
Ethyl Alcohol 8.67
Isopropyl Acetate 7.49
Butyl dcetate 15.20
Busyl Adlcohol 2.32
Toluol 14ed?
Xylol 13.50
Naphtha 8408

100,00k

Lacquer Filler £400

Powdered Soapstone 25.96%
Calcium Titanox 8446

Lazp Black . «80
Blown Castor 01l 6.49
Aznbercl 801 12,97
Butyl dcetate 9.78
Ethyl dlcohol 5.27.
Isopropyl Adcetate 3.94
Naphths 7.14
Toluol 13.45
1/2 Sec. R/C 6.2¢
Butyl dlcohel 85
17101 1.0
100.,00%

lacquer Polish

Parafrin 041 8.52%
Mathyl Salicylate o35
Gun Tragecanth 5%
Water 7572
Spow Yloss Filter

Cel 963
Glycerins 3,53

Formaldehyde 40% 34

Roeuorpin S.4. Cono.

Powder 1,18
100.00%
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It 48 a well known fact that most old tims professional
painters have suffered fTom lead polsozing at soms time in their life
and most such painters show a few of the sequelae of lead poi-onﬁg. Some
Teason exists for belisving that on the average, the profsssional painter
who starts his trade early in life probably lives several years less than
the averags tradesmn in uuum;. non-hazardous sxmployments. It is
also known that many complaints arise from pone-professional painters who
assay some jods of painting. Because of these 1nve1vem_ent| of thess two
chuél of paint users, it seems desirabdle to set forth here a number of
circumatances and practioces that may lead to trouble and to conplaints
coming to this Compeny.

1) Lead does not enter the body through the skin in sufficient
quantities to produce lead poisoning. Th:a- is not true of tetraethyl lead
and other or'ganic lead compounds. Ho-ﬂox:, such are not known to enjoy
any extensive use bih'tho coating ﬁd.ultxv. k iu 1n§u1rien bﬁud on the assumpe~
tion that lead so enters may positively de :'repliod to in the negative.

2) lead in itaelf wil.'l. not produce 'lkin disease, on the
order of a dermatitis., Frequently, complaints arise intending to ine
criminate lead as & direct skin irritant. This is mot true, elthough certain
lead compounds may produce & dmﬁtil. Lead chromate, for example, pose~
sibly may produce a dermatitis. This, however, is due to the chro;:im
coxponant axd not the lead componente

3) Among painters, the dry sanding of coated surfaces
conteining lead is the commonest source of lead poisoning. This statew
ment may not apply to proocesses in thichklud containing ooatings are
sprayed in the absence of suitable boothing. Otherwise, the statement as to dry
sanding applies. The rempval of paint by burning is less da.ngmﬁs as a
source of lead poiscning than sending. ‘

4) After lead is mixed with oil, or other vebicles, the
hazard to lead poisoning is appreciadly diminished. Lead does not evape
orate in coated surfaces, nor in the course of painting does enough splashe
ing ordinerily take place to the point of entering the mouth in adequate
quantities to cause difficulty. This means that painters, neither proe
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fessional nor emateur, should undertaks to mske their own paints, starting

f with 4ry ingredients.
§) Painters, and particularly amsteur painters, should

not long work in closely confined spaces, such as closets, in the abasence
of ventilation. Professional painters frequently get into difficulties
working in tanks 4n eon;:oction with painting operations. Almost any sudbe
stance will eveporate or o;harwiu give rise to harmful vapors in close
i spaces to the point 6: {ajury.
i 6} Paint removers are almost universally troudle makers,
: oeither from containing harmful aleohol,s such as nethyl, or dangerous
hydrocarbons, such as benzol, which may lead to distinot poisoning, or
otherwise the conatituents of paint or varnish rezovers may lead to‘mrked
skin irritation. Paint or vernish removing is at best & dubious enterprise

for the non=professional when carried out to any great extent.

7) Turpeatines sre Tather definite irritants to the skin of
many persons from direct contact and a minor irritant to the respira tory

tract of some persons. Soms turpentines are much more disturbing than

others. In the experience of these investigators, turpentines ere trouble~-
. some in the order now listed, the first being the most irritating amd &
on down.

1. Steam distilled wood turpentines
, 2. Sulphate turpentins.
1 3. Destructively distilled wood turpentine.

4. Gum spirits turpentine.

4s & gsneral at(tmat. and with some exceptions, the more
turpentine is purified, tho-mro irritating {t deccmes. Thio is not neces=
sarily trus of steam distilled wod turpentine, which now, by some manuface
turers, may be so fractionated &s to eliminate an irritant fraoction. The
\ thought in this discussion is tbut all persons making use of turpentime in
paints should respest the irritent properties of tuwrpentines

8) Whenever linseed o1l and possibly other vegetable oils
are in process of drrine. they give 6:2 or may give off approeiab.lo quanti~
ties of carbon dioxide and probedly carbon monoxide. The Quantity that is

created {n one room is perhaps not serious, but in the case of large aress,
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such as the hold of a stezmship, practical hazards may be produceds The
point is that persons should pot remain and particularly should not sleep
in rooms, buildings, or other spaces immesdiately after painting.

$) Indoor spray painting should not tah kp{hco with or with-
out a lead contong in the adsence of ﬁoothﬁg. positive pressure respirae
tors or other adequate protection. Spray painting is one ot,fho great
bones of contention on the part of painters. While the real reason for
corplaint may be econcmic, a case egainst spray painting is frequently
brought out in connection with heulth exposures. The situation is fair~
1y sixple and s namely that sprey painting calls for specisl protestion
of the painter and without such protection, spray painting is unwarranted
and with good protection spray painting is laudable and commandabls.
. 10) For the sake of the consumer, as well as the paint maker,
denzol, wood alcohol, chlorineted hydrocerbons and sudstances of comparable
toxicity should be kept out of all coatings to the fullest extent possible.

] 11} 4lthough this Cozpany does not manufacture waXes for

coating purposes, it is here recorded tiat such products have led to

disasters for consumers because of deangerous contents of such products.

12) In general, all users of paint should realize that
practically without exception, all coating materials call for intelligent
1-180- Every type of paint product and related product contains one or
Zore substances which conceivably might lead to disestsr if handled with

utter abandon and complete recklessness. This statexent is not meant to

s ranam . . aee .

condezn in any way paint materials, but' instead to emphasize that almost

s s s

every substance about us, whether paint or otherwise, may lead to diffie
culties wher improperly utilized.

It 48 hopo& that out of the foregoing materials will be found
useful facts for furnishing some information in response to the majority

of inquiries related to complaints against your producfl.
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MEDICAL DEPARTMENT

| Medical work iz this plant is on a fairly low level

; at this time. In any plant having as many as 746 workers, which

: is the work population of this plant, the genuine day by ﬂly B
needs for medical care far exceeds the services rendered on the
plant prexises or at the Ford Eospital. It is generally stated,

o ' : tﬁd widely acoepted, that ta {ndustry fram § to 8 per cent of the

y A work population will pass through the medical department daily

! with gexuine uttc.otiou of varying degrees. lhon' the number

! visiting thc plant's medioal relief station markedly falls b;lov

ﬁh&t figure, ordinarily this refledts a lack of adequate facilities,

- lack of faith in ths persons rendering the eervioces or laok of

kunowledge on the part of the workers that mediocal services sre

| availadble to them.

; This argument does pot maintain that this pimt or say
i other industrisl plamt should make of its medical department a
substitute for the family physiclan or the speocislist. By no

™
e lamad

means does it urge that every comdition affecting the health of
. workers properly falls within the domain of services to be
: rendered in an ind,tu_triu.l mediocal department. On the other hand,
it s exphasized that the maintenance of the health of the worker
well serves the interests of the masagement s well as the worker
hirmself. Day by day dozens of workers develop minor eonditiouns
R : ] such as headaochs, menstrual disturbences, gastro.intestinal upsets.
. miznor outs, bruisess adbrasions, sprains, burns, eye inflamation,
eto., which rightfully should not lead to the worker seeking the

. o Hue vl

services of a physician or taking time away fram geinful exploye
nent. l

Dally in this plant socme 30 or 40 workers should de
| ministered to by the medicel department., Instead, practically
no work {s carried out on the premises, the t;o'tl'-l sumber, of items
of medical care rarely exceeding 12 tnoluding _rodrnciné. the
average approximating 6. The need for mediocal service is scmewhat

“ obvious in passing through the plant when even extermal conditioxs
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are in sufficient mmbers to attraot the attention of the passer-by.
These statemeats are in no degree to be accepted as an
unfavorable oritioim or condempation of the arrangenent with ?or_d.

Hospital or the nurse uow in charge of the plant's first aid station.

e —

The services rendersd by Ford Hospital $u physical omiutio:.s osd
speoisl examinstion of the unususl eass snd the rendering of
emergency oare in osse of acoident is of high order, but it has the
sszme disadventages as those'attending “absentee landlordismm." So
far a8 knm.: 20 cne in the Ford Hospitsl is faailisr with the work
operations in this plant, nor are they in a position to properly
dnterpret disesss states brought to their atteantlon in terms of
possidle relationship to work at this plant. An exmmple of this
lack of contact with plqat affairs on the part of Ford Hospital
physiofisns may be found {n the three workers sest from the drum
oleaning departments during the period of this survey to the
hospitel for z-ray exsmination of the chest. It was thought by
these investigators that the aotion of the alkilis in this work
zight very well lead to heavy trurk marking in the xeray fila,
resulting from the irritant aotion of the alkilis., In truth, one
of the three workers presented just sush a condition which with
fair certainty may be asorided, at hu‘c-tu part, to the acticn of
irritant work vapors, and yet in no knows wise was work exposure
on the one hand associated by the Pord physicisn with the x-ray
condition found on the other.

The po;nt is this, if Henry Ford Eospital physiocisns
ere to be acospted as this company's industrial physiolens end
advisors, sud if one physiocian carries out most of the work, then
this rhysician at least should be familier with the chief
operations oarried out in this plant snd the chief exposurss
potentislly or actually existing here. Furthermore, the opimicn
is expressed that more supervision should be exerdised by the
Ford physioians, as this plant's industrisl medie &vt'orl.. on
the aotivities of the first aid station. These Physioisns should

be ooncerned in the type of skin disinfectants used, the medicaments
applied, all to the end that osses given first aid here prior to
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being sent to the hocpit,.l nay not be mistrested to ths point that
the work of the hospital physician beocmes more diffiocult.

Now with respeot to the first aid station and the present
zurse in charge, the equipment on hand is mesager and fasilities for
work are equally ;o. It-is no wonder that workers have little
interest in the tég:inictntiomot the first aid department exoept
&5 emergencies srise vhere the injured parties must be furnished
iﬁqutto first adid care. 4ss s result of non attendance st tho_
first aid station. the managemsut develops the noticn that no
nore ;tnos exist and that .the medical needs of the plant are being
met. Such is not the case. With full adnirstion for many admirable’
qualities of the zurse now in charge, the fect mt be faced that
she ic not qutlitiod.u an industrial nurse, she hes long beexn out
of nursing are and is only employed because of unfortunate rm_ny
oircumstances. This murse is not qualified properly to interpret
medical services that should be available in this plant to the
workers of this plant. She is not qualified to mske tours through- -
out the plant for the purpose of building up faith &n the mediocal
services and stimuleting the reporting of obriously afflioted workers
to the first aid station for conference. Nor is this nurse qualified
to gain the confidence of large mumbers of workers for t'he pwpose
of discussing more serious medioal problems which should be referred
to the family physioisn, for whatever ministraticn the tuns:ly
physician may deem advisable. In shorts these investigators, withe
out any 41l '1’11 recammend that the present murse explusivoly
devote her services to duties other than the chief nurse, mesning
the ocntinuation of duties she is already performing spert from
nursing and that three steps be taken for the purpose of better
u.to.-gurd.tng the health of workers in this plant. These are,
sazelys (1) The removal of the first aid station to a larger
and better equipped loeutiom.(z) The soquisition of the services
of & skilled industrial nurse who may be responsidle not only for
the ordinary first aid services iz the plant but who may serve as
a heslth educator for the plant, and for the purpose of bullding

up the first aid service here and (5) That close working relations
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be established with physicians at Ford Eospital to the snd that bs
or they may be more familiar with the plant's operstion and the
potential sources of injury to workers.

Under the existing cirowmstances. it is futile %o attempt
here a delinestion of a proper first aid or educational progrsz in
this plants, or to supply lists of practical first «id medicamexnts.
which to advantege might be in daily use. EHowever: because of &
more or less urgent situation, two items of comment are made.

It appears that the most used or perhaps nearly the most
used drug in this first asd station is bromo seltzer, whioh is a
propristary mediosnent, believed tq consist chiefly ot‘ sostanilid,
which $s & drug widely condemned by the medisal profession because
of the fact that addiotion readily takss place. It is conceived
but mot olaimed that this plant may be producing & fize lot of
acetanilid addicts fram the wholesale and unrestricted dispeasing
of this dengercus drug.

The seocond item herc mentioned is with respsct to the

first aid treatment Jf burns., since burns sre perhaps the

camnonest {njury in this plgnt. Tannio asid should not be used

on minor bums. This agent is of great value but this value is
limited to burns: of hospital severity. The 6 per cent tannic acid
solution ocoxmonly used, if applied o minmor blistering, does more:
bara than good, bocnu;o it destroys little damaged epithelium.
lately commercial overtures have been made to the management to
purchase sn elaborate tannic aoid kit oontainin; & variety of
applisnces such as spray gun, bandages, tamnio asids, eto. XNo
objeotion can be expressed against this kit except that it is more
slaborats than nscessary in order to bring a hic:vmt eals price.
Instesd, what this company.needs L3 & n:;y simple spray jar or. even
(L. A'au;iur. l small quantity _ot § per oent tannio acid solution,
faoilities for making up more taxnio soid solution, whioh, however,
zay be obtained at sny drug store all at & cost of approximately
$2,00. The number of burns arising which will justify the use of

tannic acid will not exceed one & month.
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As & sudatitute for tannic acid for minor burns, greaseless
ointments comtaining skin anesthetics such as “Anssthesin® or
"Nuperoains” are pr;torlblo. Such ointments are widely used in the
Detroit schools for minor wrﬁi of i:upih. These snesthetic olntments
may be purchased under a great variety of nemes. In thi:l olty the
one marketed by the J. F, Hartz Co. cslled “Tan-Oxy-Caine™ ¢s
regarded as satisfactory and is low in price. This type of ointment
chouid be on hand in thn.firat aid station, o,nd sinoe it is harmless
should be placed in the v‘rn!.ah making department and other hot aress
where burns may arise. ilﬁough the practice of lay treatment,
pu‘tioulu:ly iz departments, is rost;'dod with disfavor. .

Another trgv:mnt for the building up of a better service
in first aid grows cut of s review by these investigators of »
experience with sick claims of the benefit assooistion. 4 long list
1s provided which is said to cover the 12 month peried frem 1935 to
1936, It is true this long list of 'tl.irly_urioua conditions may
represent & fair msasure of neglect froam not hﬁing reached some
of these diseases in their very url‘y stege. Talkcing at random
one ompiu it is noted that a cortain woman lost meveral weeks*
time because of sn infected eye. Nothing is known about the nature
of this infected eye or its cause, dut the general oomment is made
that tl'uro may have been'a tims ot tz.u very inception of this
infection when judicious first aid rendered in the plant's first
aid station may have obviated the entire situation)-lost time end

“lost money.

The burden of this long discussion is that the minor
nedical problems in this plant of 746 employees are not adequately
b.d.ng met by existing medical facilities looated on the preuises.
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MISCELLANEOUS ITAN

Office Heat Problezs

du vhe oeo;:n.d floor portion of the office build:.ng, no ceil~

ing is provided with the result that work is carried out directly
under a bot roof. However, due recognitiocn is given to the fact that’
this Toof s situated st a Ngh level above the floor. Alveady s
number of overhead fans have been installed to evacuate accumulated
hsat and in-addition overhead circulating fans are being used to
produce i{mprovement in eir motican. Many complaints aria; during
very hot ssasons from workers in these office sections, which sections
are fairly crowded.

It is not easy to maks a decision tiat these areas should bs
equippoq with ceiling ani 11;:11“16:. . Very hot spells in Detroit
in any one summer do not aggregate mre than fifteen or twenty days.

During this time it wust be true that a great deal of discomfort

~exists in these offices.. Far longer summer period, relative discomfort

is the obvious lot of those worksrs assigned’ to duties in the arees
under discussion.

The introduction of fans for the withdrawal of heated air
already bas acoompl!..lhod much, but still cozplaints are reported to
'be numerous and appeals tave been made to these invesatigators for
o,o.natd.eration of the plight of these workers. On this account, the
luggoaﬁon is made that the mnagenent determine the cost of introducing
a ceiling, preferably of the sound ameliorating type, to be over=laid -
with suitable insulation material for heat abatement. Unless the cost
is prohibitive, this installation should be made. However, overhead
fans, evacuating the then attic air should be maintaized and at the
same tims limited svacuation of the air in the work ares should be
provided owing to the eonaidarlable congestion of 'ox;kars there.

Color Card Manufacture:
Building 41, & detachsd, small structure, is given over to

the mnuracture of color cards. In practice, color materials are

N16643.18
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sprayed on to suitable cardboard whereupon these cards are racked
end work is terminated until these cards are dry. Under favoradble

weather conditions two or three batches mzy be run through per week

but conversely when wet weather is present, it is sm&timeo trues
that only one lot per week may be complested. This operation intro-
duces & amall but very distinct exposure. The large number of coated
cards offer a high area of evapcrating surfaces leading to the pres-
ence in the workroom of toxic veporss

A.tter due consideretion, the conclusion has been reached
that no new eguipment ét protective mature should be inmstalled in
this uqrboom,'mamucb as it appears that comparative safety may
' be sttained if the apreay booth fan is continually operated whether
or not spraying is being conducted at all times when evaporation

is taking place. This wmeans that in this small room the concentra~

H tion of vapors may be kept adequately low if the aspray booth fen
! is operated a8 an exhaust system.

Blacksmith Shop:
In the lmintenance Building, building 24, and in the black-

suith shop, thereof, there will be found two black stacks over forges
that are just sbout fallioz down and no longer serve the proper funce
tion of conducting smoke, carbon monoxids and other gases from the
forge. These stacks should )'ae repaired, to include cowls projecting
i over the fire aress These aprons or cowls apparently have existed
in earlier days, but have worn out through much uses

Seating Yacilities: (feor women)
Apart from office workers and the Printing Department, the

seats te‘r woman workers ere distressingly bed., Women have been cbe

served toc work for their entire trek of duty seated on a discarded
box or bucket. This statement does mot apply to ;asual opmti_on

of temporery nature, but Snajeead to operations whare day by day women
carry out auvbatantially the same duties in sitting positionse. See ’
for example groups of women working respectively on the £irst floors
of the enamel and lacquer departmsnts. There are a few bad seats in

the Printing Department, but the larger number ere fairly satisfactory.
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Drying Ovens:
In Building 13, a battery of drying ovens are in operatioz,

heated by gas. The greater number of these are adequately veated,
but four, apparsntly more recently installed, are not vogtod at all
and discharge immediately into the woriaoom atmosphere. This should
be remsdieds O '

Seusonal Vaeriation:

This work bas been carried out during bot summer months

with gll doors end windows wide open. This provides & set of circum=
stances unlikely to apply in soms respects to winter mntks. In

all instances it may not be assumed that statewents made in this
report aboslutely will be applicable to the winter season. Elsewhers
the recomiendation has been made that six months' hence a check=-up
study over a period of three or five days be cerried out in order

to bring out hygienic features in this plant peculisrly related to
cold weathers .

Spray Booths:

In various sections of this report mention is made of spray

booths and et times specific recommsndations have been made. Now, as

a ge;:sral item, it is noted that throughout the plant the majority of
spray booth exhaust pipes merely lead through the window or bullding
wall and discherge immediately in the proximity of the booth itself.
Consequently it ;nay be cbserved that vapors are occasionelly exhausted
through the &oth to the ocutside, three feet away, and they irmediately
are blown back into the workrcom. Those discharge pipes that empty
upwmard or horizontally appeer to be less efficasious than those discharge
ing downward. 4s a general rule, bﬁt with soms exceptions, n:u Quite
desirable that these discharge pipes extent to the roof level and S feet

beyonds The best example of the itex under discussion zay be found in

Build ing 13.




Errors of Diet &nd Faulty Eating Habits Represent

A Common Shortcoming in the Life of Industrial

Workers. Industriel Cefeterias Should Make Studied

Efforts to Supply Suitable and Appetizing Food for
Higher Percentages of Imployees.

-t

'~ Acme White Lead and Color Works -
Ramtremck (Detroit) Michigan
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Stone Dressingt

In one other paint plent, two deaths among stone dressers were
ascridbed to silica dust from stone. On this account, these investi-
gators are somewhat alert to the possibilities of demage in this opera=
tion. In this phnt. it was found that stone dressing was carried out

'u a wot operstion and that lubltnnfiulw no dust was produced, as shom

in actual dust counts. This bas led to the conclusion that if opera-
tions at all times are as they were when tested by us, no dusty luxi.g
disease is possidle. Five men are said to work in this room, some of
whom are "old timers”. Undloubtedly some of these men have worked under
ovther conditions where dust was produced. No less, it was deemsd in-
expedient to obtain x-ray pictures on thsase workers since it seemesd
well established that ewven though they bave silicosis, nothing existing
under present conditions would augment that conditione.
Cafeteria: ‘

F¥] 1_- usually the case, ths company's lunchroom 18 not very
popular. It is little petronized spert from the cffice group aad
even in this group many eqqplaintl are made about quality of food,
dirtiness, dimc;ulty in obtaining rood; etce Ifyil nn'recognizod
that whatever mey be done will not ple-uo all persons and that yhatover
15 pleasing for the time being my become distastoful & fow weeks
henc_e._ On this account, these iunvestigators wish to sidestep any
oleborate recozmendations for improving cafeteria service., Three
things, however, stand out as of possidble significance: 1) The
greater number of facto:y workers sbould be served under conditions
ﬁtiutactory to themselves, eoither in this cafeteria o with food
furniahed by this cafeteria; 2) This cafeteria should mot take
responsidbility for the furnishing of f0od to be wﬁﬁmd in lead
using areas; 3) It appesars reasonable to balieve that much would be
gained it tfae trmedate managenent of the ca:ete:l.-ia was of 8 little
higher intelligence order or if there wight l;e a little more extensive

supervision by the higher mansgement. The chief point here made is

that something is wrong with ths cafeteria.
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Use of Salt Tabletss

3
]
3

From observations made on several "toura over tke entire plant,
the impression bas been gained that the use of salt tadlets for purposes
of corbating heat {s not universal and further that where ﬁltnllationa
bave been mdé. supplies of salt tablets are not alweys kept availabla.
Inasmuch as this is the very season when nit tedlets should be used and
" inasnuch as the worth ;t th;a practice is now well eaubliihed. it s
suggested that a little bit more attention be paid to the supplying of
this bhelpful chemical agent. Heat exbaustion, abdominel erampu-. miscle
cramps and gastro-intestinal upsets, frequently resulting from work
m;der conditions of high temperature, are all related to the fact that
: the body is partly deprived of its normsl saline content through the '
loss of sodium chloride and other salts in perspiration. On s very

bot surmer day, in work associated with bard labor, wmost workmen may

! perspire from 46 q,uarta of perspiration, which may contein as much
: 88 20 or 30 grems of sodium chloride derived from body tissues. The
use of sodium chloride tablets is for the purposs of Teplacing tbis uit
\ lost ir the course of perspiraticn. The drinking of water alons merely
: incresses the saline deficiency, produces increased fatigue and generally
does not serve the interests of the desslinized workmen. However, the
use of weter and sodium chloride tablets adequatsly meets the physiologic
requiremsnts of the body, rrovided sufficient salt tadlets are daily
1t§aolto.d. It {8 custommrily stated that the tablets should be used with
every drink of water. Since some workers drink much more water than
others, this is not an infallible goveraning procedure. It is suggested
: that from 7;10 tablets per day is about the right number.
¥arking of Toiletas

Ore Fredrick, who has made several complete tours through the
. plant, reports that many of the toilets are not marked ugb such wording
. as "women", "ladies", "women's toilet" or “restroom®. If this is wiue,
{ those unmerked toilet places should be upproyriatolj marksd. In soms states
this {s required by law.
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In this report, sevaral fairly large work areas are scarcely
mentioned. The reason for this is simple, that no conditions have bean
encountered celling for modification of present practices, s fsar as
beelth conservation is concerned. This statemsnt applies to the entire
laboretory section, which is only mentioned in connection with excessive
noisq and vériou- warehouse and storage sections, where no known hazards

exist. This stetement is equally true for the shipping department, where

work conditions 'appear to be satisfactorye.
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FUTURE FROGRAM

The mere making of this survey will be of little nlu;
unless the majority of the reccemendations are carried out. Some
fow of the recommendations made may prove to be me:-‘cet;ou or
incompatidle with industrial requirsmsats, Therefore, the first
1ten relative to a future progrea centers about the dntrodustion
of some or all of the roecmondstiou'mbodiod 4n this report.

dpart from the foregoing, the question arises as o the
dosirabllity of future surveys, of additional exsminstion. of
workers, of additional measuremsat of air ocaditions, eto. At
onoe the opinion is u:proiud th:t‘ there should be u follow-up
inquiry by these investigators, or others if there be a preference
for othara} tpproz:lm.tolj six months henoe for iho purpose of
appraising the worth of changes that may have been introduced.

If the initial survey was made during the swmer months, the cheoke
up survey should be oarried out during cold weather, as manmy
differences naturally will ariss due to the effect of seasons.

The converse of this statemesnt also 'nyplio.n. This check-up survey
should be limited in oharsoter and perhsps will not extend over
three or five days. .

It is bellisved that it will not be nscessary that this
plant set up its own laboratory or purobsse any elaborate equipment
for the routine conduct of hyglenio tests such as dust counts,
n.pér determinations, bloocd exsminations, oarbon uo#exidu deteotion,
ote. The resson for this stand is that in this plant there are
no overwhelming exposures and no considersble number of cases of
oooupstionsl diseases.

Ons great need in this plant is rér routine inspeotion
at short intervals,such as once weekly and certainly not less
often than once monthly, of the entire premisec by one or more
persons who will see the entire lay out in terms of hsalth
exposures. In this plant there is no physioisn, and the nurse

in charge is mot sufficiextly qualified for this operatiom. It
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appears likely that the fire chief is not qualified, although
possibly he may become suited to these requirements. 4t axy
rate, some qualified person should check over,'at frequeant
intervals, the many scores of potextial danger pointe brought
oue‘in this report. These inspections should not be periuwuctorys
but {nstesd should be systamatio. The records should be written
up, orders should be lssued, huad 4L necessury the advices of these
investigators or scme other group should be sought on troublescms
pointse )

At the present time the use of lead in ooating materials
is on the wane. To the extent that it is practical, this exodus

of ;ud should be enocouraged. Asan item for future program, it

is suggestsd that lead should be replacsd whensver the cholee
between this end other minsrsls is equal, This stateuent also
applies to benzol, wood aloohol and other highly dangerous
solverts. '

Yoar by year uaw msterials are introduced into the
paint industry. It is to be hoped that sny future program will
include consideration of new materials in terms of avoidanse of
health exposures on the part of workers in the factory and the
consumers. It is oonceivadble that various chlorinated products
may be proffered the paint manufaoturers, that efforts nmsy be nade
to 4increase the u'u of benzol, that arsenic compounds may enjoy
some favor. Thensver highly dangerous substanses such es these
are brought up tor" ocasiderstion, due thought should be given
to the new dangers that may be introduced beosuse of .thoir
mlpulttion on the plsxt's prezises.

In due tizme thevoxtont of n‘d.intl work ca the premises
should be inoressed. The section of this discussion devoted to
the medioal) dopam;nt ili'd.thoct sny oritiocfam o.t the expediencies
of the present urnémnt. but the fast must be faced that very

1ittle medical work is golng on on the plant premises and conversely

that there is & need for more. A future program should contemplate
this extensioxn.




It was not within the province of this presexnt survey to
hsn‘dlo safety hazards. HNo less, these invutigu.toﬁ would be
unfair to the management to omit the statement that mechanical
safety at this plant is at low ebb and thav Ziuy improvements
would de Justified. "n:orotoro. s future prograz should contezplate
{noreased ;atcty ace!.viti.u.. both of‘noohu:iol.l and educational
nature. T

This report inclnd:l much discussion of the occupational
disease law as now exists and before it goes into effect. I’é is
now said that plans are being made for the revesping of this ":I.nr
within the next few weeks by the Legislature in spocial session in
lansing. If, and when, this ronnphqag is aocomplished, there
should be oconsiderstion of ‘chﬁ then law by these investigators
or other qualified persons in terms of the effects this law vrnl'
‘have upon th; operation of this plant. In further relation to

\ the ocoupational disesse law, it may becoms desirable that some~
what differext types of physical examination be carried out by
Ford Hospital physioians. This, however, should wailt the
appearance of the effective law.

It sppeals to these investigators that 4f physiciauns
at Ford Bo-pit‘i are tt_; continue to serve as the plant's
industrisl physicisas that some one or more of these physicians,
nhd plrticulgrly the one doing the greatest quantity of work,
should visit the plant premises, should know of the operations
'S.n'rol-nd. should read this report and otherwise increase his
capacity to fit in with the mediocal needs of this plante

. It is aifficult to disassociate any future progream &s
projected here from the rooomoadutliong made in other parts -of
the report. It is therefore urged that for the time being a
future progrﬁ related to indultriq hygione center about this
report in its entirety as a éuidn.
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NET PERSONIEL

After reviowing all of the discussion, date and recommendations
made in this report, these 1nve;tigator: are impressed with the probadility
that the management should spboint scme one highly qualified person,
either now present in the crganization or who may be employed, to be
placed in charge of & variety of activities, ch}e:ly felling 1ntc.tho
category of employee service. )

The need exists for a high type of supervision of 1)} mecheﬁié
cal safety, which is at a low ebdd in this plant; 2) peraonnd. probleﬁ ‘
connected with employment and kindred matters; 3) £irst aid prodlems;

4) tire. p;-oteets.on; 5) the carrying out of the measures suggested in
this report; 6) routine plant inspection with respect tc health- and
accident exposures; 7) janitors. ' '

It is not argued either that all of these mtters heve been
distinctly neglected in the past or that absclutely this type of service
should be centered in ome person. It is argued that in this plant one
of the outstanding shortcomings is a lack of supervision of and consid~
eration for a lot of matters not directly related ﬁo préduction. So
much work is required that it may de doiwbted 'thnt these iteamns may de
added to the long list of cbligations of one or two persons in the manage
erial groups

Without specific recommeniation, the suggestion is made that
much would be gained if a young, trained industrial hynienitﬁ or cud
engineer might be given a chance to,ﬁring up to high order the types.

of services above discussed.
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Undoubtedly in I typewritten report of this length
many undetected typo;ﬂ.phiul errors exist., These unwanted ’
discrevancies are almost insvitable in elaborate reports of
this character. l

0f greater significance is tho possibility of errors
of anission and cammission dge to the short canings of these
investigators, nt being entirely familiar with all angles of
paint manufacture. These investigators wish to be the first
to recognize that they manifestly cannct spend twcl weeks an the
work premises and thus zmaster every feature of intricate
production operations.

. This report, thsrefore, is just what it profeecses tc be -~

an appraieal by industrisl hygioni-to only partially femiliar with

the camplex manufacturing prooouu involved in a large paint

producing plant.
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