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IRTRODUCTION
The advent of an Qccupational Disease lav
in the State of Michigan has provided impetus to many manufactursrs to
establish witht reasonabls certainty the extent of exposures to occupe~
tional diseases existing in their plants. Michigan's Occupational
Disease lav was signed by Governor Murphy oa June 8th snd prospectively
- will go into effect near October lst. A discussion of the merits of
this law constitutes cne section of this report.
The Acme White Lead Company, located at
8250 St. Audbia, Entrmk.’un. in the past, provided many services re~ .

lated to the conservation of the health of its erxployees, and now falls

Vet iy

into the category of those Michigaa Manufacturing Zstablisbtments that

desire to obtain more extensive information with referencs to possible

injurious exposures ooznected with work conditions. This long. estadblished

manufgcturing concern, engaged in the production of various lines of

paints, lacquers, varnishes and o‘thar coating materials, exployed the
Industrial Esalth Conservancy Laboratories to carry c;nt & comprehensive
investigation of all of its iork conditions with the li.l in view of
detecting unwanted exposures and if suck were found to deviss ways and
means for the olm.tnntbi or control of such ’uhdnirtbh oonditions.

In the conduct of this work, the following
'obJoeuvn bave governed the employing coupany and the investigating
£roup.

1) What are the health exposures, potentisl
or actual, associated with the mapufecture of paints, varnishes, lacquers
and other ocostings?

2) Do .ny or sll of thu.o exposures exist in tbe
' Plants of this Company?

3) Are these exposures potentisl or acual?
4) Are thers actual disease mtutp.l prevalent

among workers trsceable to work in these plants as the souroce?

000‘7-SWP~000030699
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5) What measures should be taken by this
Cozpany fully to safeguard the hsalth of its mhieu?

6) 4re conditions in the plants of this
Company aversge, mperior or inferior on comparison with other plaats
4n this.industry carrying out ralatively similar operations? .

.7) What.program of .endeavor sbould de
provided for tbe procurement end maintenance of high standards as to
industrial h}sﬂm. in the event that a need for such a program exists?

8) What is the legal responsidility of this

Company in the event that objectionable conditions exist or in case

asctual ocoupstional dissases may be detected?

In order to gain necessary izformation rela~
tive to the aforemsntioned objectives of the nu&y. the investigating -
group bave been given full wccess to the entire premises, records, pro-
cedures and practices of this mmpufacturing company. In particular,
appropriate teciniocal studies have been carried out, including dust
counts, air analyses, determivations of gases and vapors, the nulﬁrv
sant of nlunina'tion, noise, together witk general gppniul of every
portion of the activities of this Company's plants.

Through necessity, the scope of this inves=-
tigation is limited to industrial hygiene and distinctly does not embrace
such other related topics as mechanical n:ofy. firs hazards, explosion
bazards, disadility compensation, relief association aotivitiu. aick=
ness Irom causes unrslated to work, etc. Although casual comment may de
made in the report to these mmtters, no l‘;ﬁmpt has been made to\fmilh
Awnhouin discussions of these other prodlems.

Inasmuch as a satisfactory arrangsment with respect
to the medical care of injured workmen, the physical examination of
applicants, etc. slready exists, only limited wun;nt is made in thii
Toport relative to the Medical Departments The limited information bearing

Upon routine medical department activities is furnished with the thought that
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suck discussion should be brought to the attention of phyx;iciuu at the
geury Ford Hospital for their consideration and advices. The entire
attitude goversing the present investigators grows elxt of the desire zot
to interfere with the existing satisfactory arrangemant with the Ford
Hospitale

{This industrial hygisnic investigation
in the plants of the Acme White Lead Company represents approximately
thirty days' work for four qualified persons, headed by Dr. Carey
P. MaCord, an experienced investigator. This investigation has led
0 the present extensive report, which furnishes in unprejudiced fashion
a complets appraisal of the potential and actual exposures provided
in the Company's plants. In nearly all instances, ways and means are
suggested for the elimination or coatrol of undesirable conditions.

The prime purpose of this report is to acQuaint 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 Compeny's representatives who day dy day put:eiﬁcted in
the [roblems of this investigation. In addition, it 'is desirable that
recognition be given to & much larger numbder of officials, superine
tonAcnfn. foremen, chemists, persomel sipervisors and others who cone
tridbuted to the investigation and the preparationh of this report. The
workers of the Industrial Health Conaervancy Laborstories take ocoasion
%o thank all persons connected with the icme White Leed Company for
their cooperation {n the acquirement of valuable date leading to this
report.
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ST ARY

No two paint msnufacturing estadlishmants present identical
‘health :exposures. Of the nine plants dinvestigated by these workera,
over a period of years, -each one stands out as an entity, celling for
different methods of appreisal and different remedial procedures.

The investigation copducted in the plant of the Acme Thite Lead and

_ Color Viorks has disclosed a series of potential and practiecsl exposures

calling for varying degrees of irprovement. 4 record of the investi-
gation made and the rezommendations proffered comstitute the contents
of this reporte.

By vay. of sumary of the elaborate discussions shortly to
follow, a number of items may be shown, epitomizing the high points
of the investigation. Thess now follow:

1) No gross exposures exist in the plant irmediately
threatening the health of lerge numbers of workers.

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

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

4) The most signifiocent exposure detected thirough suiteble
inquiry is related to liguil materials used as sélventa, thinners
and vehicles chiefly as found in the Lacquer and Varnish Depertments.

5) Lead éompounda, although widely distributed-=intentioaally
and unintentionally--constitute less of a hazard to occupationzl dissese
than is true for most paimt mnufacturing establishments.

8) The total list of raw and intermediate materisls manipulsted
in this plazit exbraces lurze numbers of substances of potentially hamm~

ful nature.
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SWEARY

No two paint manufacturing establishments present identical
‘health exposures. Of the nine plants investigated by thase workers,
over a period of years, each one staunds out as an entity, celling for
differsnt methods of appraisal and different remedisl procedures.

The investigation conducted in the plant of the Acme ':'r.hite Lesd and
Color Vorks has disclosed a series of potentiel and practical exposiures
calling for varying degrees of irprovement. A record of the investi-
5aﬁon made and the recommendations proffered constitute the contents
of this report.

By 'ay. of sumery of the elaboraﬁ df{ scussions shortly t%
toliaw. 2 number of items may be shown, evpitomizing the high points
of the investigation. These now follow:

1) No gross exposures exist in the plant irmediately
threatening the health of large numbers of workers.

2) A large number of moderstely importent situations have

" attracted atﬁntibh eﬁd have led to auggeutibns for improvement.

3) The type of occupational diseue most likely to sppear
in this plent is industrial dermatoses~=-skin inflammmtion of varied
sorts. .
4) The most significant exposure detected tlirough suitable
inquiry is related to liquid materials used es solvents, thinmers
and vehicles chiefly as found in the lacquer and Varnish Departments.

5) Lead oompounds, although widely distriduted-=intentionally
and unintentionally=--constitute less of a hazard to occupational discese
than {s true for most peint mnu.factﬁring e'stablishm«anta-

§) The total list of raw and intermediste materials menipul=ted

in this plaz{t emdbreces luerze numbers of substances of potentially harme

ful nature.
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7) At this very time a few cases of characteristic or
borderline occupationsl diseases are believed t~ -<'st amonz workers
casually observad, This number includes & nild incipient case of
]:ead poisoaing, one borderline csse of benzol poisoning, two or
‘three low-grade skin affections and two instances of involvement of
the eyes with pterygii, which condition is not charscteristically
occupational in origin, but well may be so regarded.

8) Primarily this investigation bas been directed to
pbysicel conditions rsther than to the physicel stetus of Workerse
Only such examinations of workers have been carried out as were
necessary in sppraising the extent of exposures in work environ=-
ments.

9) The old age of maay tuildings introduces e det;‘imental
;rtect in the procurement of the best possible type of work conditions.

10} at the preseat time, thé plant management is lacking in
adequate facilities for supervising work conditions in relation teo
hea-lth problems.

The chief recormendation ma.de by these investigators involve -
ing mechanical installation, is with respect to the following departe
ﬁents or work places:

1) The varnish department, including the menufacture of
carbon- nitrocellulose paste, presents proved health exposures warrant=
ing the introduction of several items of protective equig@nt. Among
othars, these incluie remedisl devices associated with &) the manue
tﬁctu.re of p‘eint and vurﬁish remover, b) the menufacture of glycerol
anhydride type of resins, ¢} the filtering of resins, d) the manufacture
of cold cut varnished, e) the blowing of fish oil.

2} Drum nﬁd other conteiner cleaning with alkslies is now
carried out under conditions that ere not praiseworthy and cell for
the institution of improved conditions.

3) Present practices comected with the disposal of waste
and refuse introduces potential legasl hazards &3 well es exposure

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

0007-SWP-000030705
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this situztion is suggested.
4) The Lzcguer Depertment hes been fourd to contein grossly
hizh corcentrations of mizxed vepors of substances, some of which are

xnown to e distinctly toxic. ing to the staterment thst extensive

.alterstions are an eerly prospect, 2o detalled dtems of protective

eguipment are specified, but the definite recommeniation is made that
in connection with the resrrangements to be made, facilities be intro-
duced for the elimination of toxic concentrations of vepors.

5) At no known point is the concentration of lead in the
atzosphere such as to Justify tae installstion of dust collecting
equipment. Eiucat;on of workers and changes in cormon practices will
meintein the lead concentrstion withir tolersble limitase .

6) Illumination in this plant, while not grossly inadequete,
is far below desirzble standerds in many portions of the plant. In
sddition, many fixtures are worn out and in & few pleces where s=afety
lizhting equipment should be universal, unprotected lamps are intere
spersed with safety lanps.

Apart from these mm jor considerations, this report discusses
scores of comparatively trivial items calling for remsdy. In the
sggregate, the significance a‘t these minor items approach in importence
the‘ ma jor matters discussed. ‘

Conditions found in this plant reflect obvious interest on
the part'or the renagement in the well deing of its workers. At no
time has any evidence deen encountered that the mmnagement is disposed
to avoid responsidbility for undesirable work conditions or to be
niggardly in the furnishing of necessary moneys to rectify wrongs.
There is no evidence of willful neglect or a desire to place personsl
responsibility on workers for their misfortunes connected with injury
or 111 bealth. Conditions found at the time of our first eantry into
this plant were such es to meke improdbable any large number of cases

Of occupational dissases per year., If the major number of recomrenda~
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tions made in connection with this report are put into operation,
{4t is telievable that apart froa occasional skin affection, mo oce
cupatiofal diseases will arise except on rere occesions.

Tinally, 1t is 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 made by state or local legel agencies, tradeo unions, worker

committees and {nsurance carriers with respect to occupationsal

disease exposures.
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it e i &



™

GFNERAL PLANT DESCRIPIION

Historical ’

The Acme Thite Lead and Color Works wes orgenized in December,
1834, xith'.a capital stock of $10,000. The active men 4in the original
organization were liesars. Thoma s Neal and W. L. Devies. Tarlier, lr.
Neal had teen engaged in the insurance business and prior to these in=
surance activities had served as an engineer. Mr. Devies bad been con~
P nected in the capacity of salesman with Farrand, Williams end Clark,
which is now kcEesson, Ferrand, Williams. This business was founded
with the ides of menufacturing paint and merketing it in cans. The |
first product was "Neal's Carriege Paint®™, the seles of which repidly
increaseds The volums of business grew from $30,000 during the first
ye& of operation to millions within & few years. T!;is rapid expansion
called for increased financiel resources, which ware furnished by

Yeasrs A+E.F. dhite and H.K. White. {(hese gentlemen were connected

with the D. M. Ferry Seed Company in the respective capacities of
Vice President and Audftor. These gentlemen served as directors of
the Company durh;g the early years of history, as 4id also lir. Neal
and Mr. Davies, in respective cepacities of General lanager and
President, until‘ the trensfer of the Company to the Sherwin Williams
Company in 182l. During a portion of this period, three members of
tte group, nemely Mesars. Neal, White and White served as directors
of the old First National Bank. During this period the General
lotors Corporation suffered financial distress agd from this bapk
and other Detroit banks obtained $15,000,000.00. Mr. Tnogxa Neal,
because of his banking connections was made President and General

Lianager of the Genersl Liotors corporition, which position he con=

tinued to occupy over a period of yeers. Lir. Neal, while not active
L 4

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

s at the advanced age ¢of 78 yesars.

0007-SWP 000030708




In the building up of the integrity of the Acme hite Lead
end Color Corpeny, .r. Neal displayed great interest in the Conmpany's
exyY:y~28 and provided at one time thet all employees might obtain
stock in the Company at low cost, to bé peid for through time pay-
ments. Those :uployees who took adventage of this opportunity were
well repaid when years ufter this organization wes absorbed ty The
sherwin 7illiams Company. ‘

The original location for this company was on COrand River

Avenue end Fourth Street. Soon the company outgrew these smll

quarters and moved to the present location during or near the year

1896, The affeirs of the compeany prospered end rapid expansion took

place. A pumber of concerrs in relsted enterprises were purchesed.
Among others were the Peninsuler Peint and Varnish Company, acquired

in 1904. The identity of this company i{s still reteined as a szles

. e -

department of the sicme i’i!:;ite Lead and Color Jorks. In 1911, the
Lircoln Past and Color Compeany was purchased, which company still
functions as a sales division of the present organization. ITarlier,
in 1808, there was purchesed tﬁe properties and business of the Howley K

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

PO

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

ture of white lead, by & then new process. This activity was con=

tinued for several years until favorable orrangements were made with !
the ¥stional Llead Compeny for the supply of this raw material. At

the same time (about 1913) the ranufacture of lead oxide was likswise

discontinued. A4ilsc, about 1908, there was purchased the John Sriges
Compeny, which engeged in the manufacture of whiting, as well as paint.
A little later this company acquired the KeR., Tibbetts Compeny of
Los ingeles, Californie and Sen Disgo. Although the Tibbetts name
* has disappeared, these plants are still operated as diﬂ:!ans of the
Sherwin 7illiams Company.

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

etion of an’ outatanding menufseturing establishment in the field

} of paint, varnish and lacquer mnufacturing. In 1920, it was deemed
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desirable to dispose of the Acme White Lead end Color 'forks to the
gherwis Willians Company of Cleveland, Ohio. At that time it eppesred
to lisssrs. Savies, leal and ‘/hite pnecessary to meintein large quanti-
ties 0f raw meterials, cellins for heevy investments. By this time
these pioneers were approaching old age, whick fact served as en in-
fluenze leading to the disposition of ‘the Compeny's possessions <o
The Sherwin Willisms Compan¥. Since 1920, this Clevalend Corgoration
has completely owned and controlled the activities of this Company.
Since 1920, merked changes have taken place in the paint industry,
but this company, serving as an allied‘unit of ‘the Sherwin Williams
Company, has more than kept abreast with the industry's progress and
'at the present time its affairs are superior to those at any time in
its history.

-'l‘he operation of this company from its first organization ms
been characterized by concern for the well being of workers. Loag

before such matters became comon practice in this City, lir. Neal

provided rest rooms, fostered the development of an euployee relief

association, encouraged parties, picnics snd outdoor recreation., The

result of this interest in vorkers is reflected in the fset that up

to the present time 113 testimonia]l watches have been awarded employees

in the servicze of the company for 25 yesrs or more. A4t the present

time, 48 of the company's work force have served for 25 to 50 years,

although only one parson falls into the £ifty year period.
Since the acqQuisition of this company by The Sherwin Williems

Company, in March, 1920, the Detroit White Lead ..orks has besn absorbed '

and now functions solely as a sales division. ) .
At the present time, the loced officers of the Acxme Yhite

Load and Color Works, an allied company of The Sherwin Williams Company,

ere: Mr. C. Ae Campbell, Vice President and General Manager, Ars Re He

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

, Ar. Co T. Ellis, Factory llanager.

0007-SWP-000030710
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At verious times, the name of the Company hes been different,
such as the iotor City Paint Company, Interstete Paint and Vernish
Cozpany. Since darch 2, 1820, the name Acve (hite Leasd end Color
“Jorks bas been used without interruption for the designation of this
allied company of The Sharwin Williams Companye

Thus ‘the Acme Thite Leal and Color..orks briefly sketches
its 53 years of honorable history.

Physical Froperties:

The main plent of the icme Thite Lead and Color .iorks is
located in the City of Detroit (Hamtramek). The plant covers soms
14 acres end is.bou.ndod on the Jest by St. Audblin Avenue, on the South
and ‘.-:u't by the liichigan Central and Grend Trunk Railroad tracks, and
on the North by Denton Avenue.

The plent is made up of asome forty odd buildings, which vary
in construction from wooden frame to fire-proof atesl end concrete.
Practically all manufscturing takes plece in the more modern buildings,
the older frame buildings being used almost entirely for rew material
atorage and warehousing.

The lacquer plant, peint plant end enamel plant all face St.
aubin Avenue. The main office and ons brick warshouse for finished
stock also faceSt. Aubin Advenus. The belance of the plant, nemely the
vernish works and warehouses are back of theae buildings.

Acme Thits Lead and Color forks engages in the manufacture
of a general line of protective coatings, for both interior end exterior
use, as well as msterisls for iadustrial uses, Thege may be divided
into four distinct lines, peints, varnishes, hcquers_and enamelse.

The paint plent is housed principally in duilding #2, which
is a two-story brick building. In this building are manufactured all -
Paints of the oil type both for trade sales and injustrisl use. lixisg
is done on the second floor end grinding on the first floor.

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

only supplies the trade but also supplies the other manufacturing units

with varnishes for use in the manufacture of paints and enemels.
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There are storsge tanks aveilable for the storage of finished
varolsh in excess of one million sallons. These tenks are all
connected oy pipe lines to the paint «ni enamel plants for their
usss All tenks for finished varnish ere housed in heated duill-
ings. Directly behind the vernish works ere the outdoor tanks

for storing raw meterials for both fectory and virnish renufmce
turing use. These tenks are elso connocted by pipe lines to the
factory end have a total capscity in excess of ome million gellons.

The lacquer plant is housed in building A4, which is a two~
story brick building. Practically all grinding for the lscquer
plsnt is done in the enemel duilding, and in a smell dbuildinz ad-
jacent to the vernish works. Only the thimning and shadin: .is done
in the lacquer plant. ‘The first floor is devoted ezlti::ely to the
filling of lacquers while the tainning and sheding are done on the
sscond floor. The second floor is also devoted to small batch proe
ducltion on lacquers.

The enamel plant is housed in building #46, which is a
four story building of brick concrete and steel comstruction. llixing
is doae on the tourfn floor, grinding on the third :laor, thinning on
the second floor and filling on the first floor. Part of the first
floor is also devoted to =mall batch production. This building being
the newest building used in the menufacturizg end of the business is
also the best lzid out. [he gravity syatem is employed, starting on
the fourth _tloor with raw materials and ending on the first floor es
finished enemel.

The raw materiel warehouses, buildings 15, 19, 26 and 26 ere
all located at the nmorth end of the plent, adfscent to Denton Avenue.
These ere all one story wood and corrugated iron buildings and are
used entirely for the storaze of raw materielse.

The main office is centrally locafed, facing 3te Audin Avenue.
This is & two~story brick builiing end is used molely for the clerical
and executive offices.

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

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

0007-s WP-000030 712
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departzent, vnd T:intensnze of nachinerl throughout the fectory.

The drum cleaning depert:ugnt is housed 4n bu.ildiag 226
senerul cleanins 92 drums enl buckets used throuchout the factory
is ¢one in this department.

The printing department occupies the third floor of buildixg
#21. Gencral printing of sdvertising meteriel end steticnery is done
heres A4lso the asseniling of color caris end advertising displsys tazes
place in tnis department.. he bzlance of this buildins is used for
the cstoring of finished stocke

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

At the present time, this company produces for sale, uader

‘veried trasde nimes, extecnsive linss‘ of house and induatrisl paints,

essentially ell types of natural ani synthetic varnishes and an
extensive variety of lacquers. 1In eddition, sales are mede of
certein products elsewhere renufsctured by the Sherwin illiems
’Jonpény, such, for exemple, es insecticides. The trade names of
this company's products are readily aveilsble through published
edvertising dulletins.

umber of Zmployees:

Factory
Eourly Siployees Selaried Trployees
379 74 54 0
office

Salaried ¥mmloyees

Yale Femals

19 21 {tactory office)
5z 147 {main o %ice)

7L 168 TOTAL 748

4+2% of this exployed group ere colored; with the exception of four
or five engaged in Jenitor work around the offices, they all work in
the factory
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Taie census of sxployees does not include certain saleszen,
siles ropegers, tranch orgenizitions' personnel or the rersonnel of
rateil storss.

~ylcyecc' vervice Provisions:

This company fosters, but do:s not operate the Acme Thite

. 1Leed and Tolor Torks Tployees Relief issociation, vhich wus orzanizeld
in 1900. Any employee of the corperny is eligible for rmembership in
this esxociaetion, membershi> beine divided into two classes. In class
1, the eimiscion fee is «75 end the ronthly duss ere «52. In the
second class, the simission fee is +50 cents and the monthly cembership
charge 18 +28 ceAnta. .Benetits from the first class of membership are
312.00 a week on sccount o sicikness amd 375.C0 &8s a death awerds Tor
class 2, the weekly sick oenefits are .‘,;".6-00_' and 350.00 is payeble as a
deatt averd. 4 maximun of eight weeks' benefit is the limit for eny
one sickness. The fun s of the e¢ssocietion primarily are derived from
membership fees, althouzh the compuny itsell contridbutes to the associa=
tion at irregular intervels es the need arises, Murther details as to
tae Exployees® Relief Assoclation mey be founi by those interested in the
printed constitution and bye-laws readily availsble.

In sddition tc the locel relief association, li’e insurance
and certain other bemefits ars rroffered the employees of the Acme
“bite Lead end Color .orks by the parent corporation, The Sherwin
7illiazs Companye

Through lesnl requirement, liebility insurance is provided
in full complisnce with zhe lews of the State of Michigen. At the pre=-
sent time, this is limited to coverage for sccidental 1njuries, but in
8 short time this coveraps will extend to occupational diseases in

complience with a new law in this state, not yet in effeat.

o

The Cafeteris:

Owing to the psculiar geogradhic location of this company,

which 48 sonewhat inaccessidles to restaurants and other sources of
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food, & lunchroom or cafetzrie bas been opereted continuously since
1396, the time of first oczcupency oz the present location. A4Althoush
tnis service to employees tus never puid for itself, it is regamad”
as highly desireble as s convenience to ell employees who rey care

to make use of this facility and ip arder to ensourage the adecuste

consurption of woolesome fcod.

ledicel Services:

Through arrangement witn Henry Ford Hospital, care is
provided for injured employees and to & limited exteat the sick ec~
ployees of this company. Pre-employment physical examimatiosns also
are made on gll aspplicants at the bospital. 1In addition, & graduete
urse iz on duty during ell work hours, functioning in the =mell first
aid station centrally located in the plant.

lebor Organization:

The morkers of this company aré not organized into any group
with netional affiliations. Without eny connection with the mmmsge=
ment, the workers meaintain their own local labor organization for
deliberation of problems of interest to employee groups. The manage=
ment regards this group with favor and duly considers snd acts upon
such matters as may be brouzht to the menagement's attention by represen-~
tutives of this group.

Corpany's sttitude to Worker Protection:

A statexent made by Lr. ae Co Campbell, Vice President of
The W Acme 'ihite Leud end
Color Torks, relative to the promotion of the well being of all em=
ployees follows: .

July 26, 1537

"The itme White Lead and Color Forks, and I believe the Imstitution's

attitude toward employees is rather briefly summed up as follows:

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

good things of life, which will vary to quite some extent with his
willingness and ebility to produce.

Ve believe in stesdy, continuous work and deprecate the necessity for
extended lay-offs. :
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Ws believe it to be tne employer's duty to so arrengs production that
peaks und v:lleys will be oinimiZed as greatly as tae n:ture of the busi-

ness will permit.

e believe snd acknowledge our Tesponsibility towards the yorkmen ine
jured either thru accident, or bveczuse of his occupation, and feel it

otr duty to stand by even and considersbly beyond the requirements of the
laws of the Pederal Government or the State of Lichigan.

We believe in the worker's right to continue on his Job.so lonz as he is
loyal, efficient, industrious, capable end physically able.

we believe it to be our duty to privde a certein sustenance for our
superannuated employees.

¥e believe in the rizht of the employees which will permit him to appesl
to higher euthority than his imediate superior, thus eliminating to a
large degree the possidility of enmity or favoritism entering the picture,

We believe in providing the best working conditions possidble commensurate
with our business. i

We believe in a 40 bour week, and only such overtime as is necéasary for
the so far inevitable pesks of the business.

Ve believe in the inalienable rights of the worker to choose his employ-
ment; to work for whom he pleases at such wages as he is willinz to accept
fTee from coercion on the part of the employer or any other orgenization
or grozp either inside or outside the plant.

e believe in short in the rights of labor as well as the rights of
capital, and lastly we believe that cepital and ladbor each recognize
that neither can do without the other, and, therefore, each must de
not only tolerant recognizing the risk of cspital and the sweet of

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

We not only believe in the above 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) Co Ae Campbell
Vice Presidexzt and General Lanager.

L3N
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Ao LECAL ASPXCTS OF OCCUPATIONAL DISEASES

At the rear of this section of the report may be found
a eopy of the receamtly mcﬁd Occupational Disease law of Xichigan., This
- 1aw, mhich bas not gons ioto affect, probadly will becons effective near
Octodbar lst of eui yui-. Not for t'o or throo yoars will fho full pure
port of seversl portions of the law becoms established through precedent
and ocourt action. It 4s therefore unwise that any attecpt de made to
interpret the significance of certain portions of this law.

On the other band, solely with respect to medical fes~-
tures of the law, it is pozsible to make, with reesonadle assurance,
s fair amount of interpretation. Such a medical interpretation now
follows:

‘ on June 8th, Govermor Aurphy signed "An act to amend

the title of act number tez of the pudlic acts of the firsut extra session
of nineteen hundred twelve, entitled ‘An act to promote the welfare of
the people of this state, relating to the lisdility of employsrs for ine
juries or d’nth sustained by their exployees, providing compensation for
the accidental injury to or death of exployees and methods for the payment
of the sames, utabl.i-hing an m{mrm accident doard, 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,
Deing sections eight thouseand four hundred seven to eight thousand four
hundred eighty-five, inclusive, of ﬁu cozpiled laws of nineteen bundred
tventye-nine, and to 8dd thereto a new part to stand as part seven, and to
consist of sections one to thirteen inclusive,” providing lu’.tch!.gan'. Oc=
oupational Disease Aet, which bears the final designation of "Senate Bnrolled
4ot No. 28", This new lav prodabdly will S-em effective nincty daye after
the adjournment of the Michigan Legislature, or sbout Octodber lst. In view
of the faot that Michigan is without logichtién of this particular character,

it may be advantageous to present from a medical point of view some of the
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features of this new lawv. It must de recognized that not for two or thrse
yoars will enmough decisions have been made by the Commiasioners of the
pepartment of Labeor end Induc;ry. sssociated with court decisions, to provide
.; sdequzte understanding of the cpfueation of this law, Further, it must
pe Tecognized that any medicel interyretaticns hare mede are at best testse
tive and although the desire 4s to avoid expression of opinion as to legal
matters, inevitadly medical and legal situstions are intertwined.

General Provisions:

This Michigan Occupational Diseass law is of the schefule
yxrioty, providing coverage for some thirty-one items, some fev of which are
blanket in their ramifications. This act represents an samendment to the now
sxisting Industrial Acoident Law of 1912, While the present amendment appears to
be weak in administrative features, this situstion is largely righted through
the fact that the .enttro procedure, with soms 2“. exceptions, governing the
spplication of the Acoident Compensation law will apply to this amendment with
refersnce to occupetional diseases. Apparently no separate election is provided
for either the employer or ths employee, epart from the ol:ocztivo features of the
tesic law of 1912, This new law provides coverage and other benefits only in the
case of disadility or death from the disease and not.lolely becasuse a d1imsase
exists. The same bensfits provided for disadility growing out of industrial eccie

"dents are extended to occupational diseases, except in the case of silicosis

and other dusty lung diseases, where it 1s specified that i3 no event shell

sach ocompensation exceed an eggregate total of three thousand dollars. A

qu of apportionment of responsidility for the payment of coxpensation end
other benefits is provided, if ths ezployer et the time of the onset of disadility
8hall have reason to believe that previous exposures led to the oceupatiopal
8isease in question. Coversge decomss spplicable provided there is eny exposurse
to the causes of eny alleged occupstional disasse at any time after the effece
tive date of this law. However, with the knowledge that expocures antedating

the effective dets of this law prodably were the principal causes of ths

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

°F other dusty lung disease during the first calendar month in which this act




-

pecomes effective, the total responsidility for compensation shall not

excosd 3500.00, and in the second month $550.00 and so on. Uhis newv law
contezplates the use of & medical comission, consisting of three qualified,
igpartisl physicisns, 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 membders of the medical.vommission is by law final and som-
clusive as to fbo condition of the claimant with respect to the alleged die-
oase Or diseases. Adequate Provisions are mads for the times of notice and
claims. This sct does not apply to cases of occupational diseases originat-
ing prior to the effective date of this act, nor dces it apply to sgricultur=

al, pursery or orchard pursuits under any circumstances.

4 Cenersl xstimste from a Medica)l Point of View of the Strength and
Weakness of thia law,

It is granted at the outset that no legislation of this
character 1s likely to be perfest or anywhere near free from mi- when it
mekes {ts first appearance as an act. At once the opinion is expressed
that in this new law good features outweigh the odjectionable ones and that
this law {8 without espeeieal leanings either toward labor or employsrs.
Justification no less exists for the contention that this law is weak
in some respects, both bdecause of objectionadle ocmissions and inclusions.
This law does not. bear the earmarics 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 and very definitely does
not mest the needs of the immediate period. However, all in all, this law
is éoniondnblo as a start and its deficiencies may be remsdied through sup-
Plamsntal loyhttn' sction, if, as, and when objectionable contents work
undue hardship either on industrial torkorl._or.e:nglo_yor groups. In short,
this lav should have the .@port both of ht;dr and of ocapital.

The Schedule:

.

From no known records available in the State of Michigan is
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1t possible to forecast the experience likely to arise in the epplication of
this law. The schedule of 31 items embraces some occupational diseases likely
to arise with comparstive frequency in this States Other items are not like~
1y to lead to reported cases once in ten years. Jloreover, occupational diseases
a0t 1isted .as items o2 the .scheduls are likely to arise with a greater fre~
quency-than the majority of those items appearing on the schedule. 4 better
basis of ocomparison may be found in the occupational diseane ozperiopeo of

a sister state, Ohio, which is operating under a schsdule aimilar in many
respacts to the Michigan schedule. Ths Ohio Occupational Diseass law has

been in effect about sixteen years, which time is sufficient to have built wp

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

case are folloved by somes medical conment,

Disabilities arising from Caused by

1. Anthrax Handling of wool, hair,
bristles, hides or skins.

Adnthrax is a bacterial diseass, commaly called
*wool=sortars' disease”. The bdacteris responsie
ble or their spores may lie dormant for s very
long while in bair, wool, animal bdristles, skin
or hides. The hair or skin of goats is the most
common source of infeotion. Sheep hair is perbaps
second. Cases have appeared among dairy workers,
brush mkers, particularly shiving brush mekers
and workers in wool. Instances of anthrax as an
industrisl diseese are quite rare, dut on occasion
widespread outbresks do srise, involving a large
percentage of exposed workers,» This fsct justie-
fies the appearance of this {tem on the schedule,
but in the nine year period boginning in 1928,

no single case waa sccepted for compenmtion in
the State of Obio. Techmically speaking, anthrax
as it arises in industry should be regarded as

an accident and not as an occupational diseass.
This, bowever, is & matter of definition and this
item 40es appear on many occupational disesse
schedules throughout the world. In the adsence
of a ssvere epidemic, such as took place turee
yoears ago in ean EKastsrn woolern mill town, it ia
predicted that this item will produce faw cases
for considerstion by Michigan's Commissioners of
the Departuent of Labdar and Industry.

2., Lead Poisoning or Any procees involving
4ts Sequelae the use of or direct cone~ -
tact with lead or its
Preparations or compounds.

This occupstional digease is one of the most
important appearing on the schedule. There are
perhaps not less than sixty distinct industries
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S. 2inc Poisoning or
its Sequelae.

4. Msroury Poisoning
or ita Sequelss.

’

in the State of Michigan making use of metallis
lead or soms one or more of the compounds of
leed. 'The chief source of danger to lead poi-
soning is essocisted with dreathing of lead dust
or lead fume. Ingested lesd, such as in the form
of pastes or paint, leas frequently gives rise

to lesd poisoning. Lead is not absorded through
the skin in toxic quantities, except in its ore
ganic compounds, such as tetraethyl lead, such

as is used in gasoline. With rare exception,

. lead d0es not produce local action, such. as s

deTmetitis. In Ohio, in the nine ysar period
ending in 1938, 1269 cases have been corpensated
as properly trsceable to industry as the sourse of
the lead poisoning.

Any process imvolving the
use of or direct contact
with zine or its prepars~
tions or compounds or
alloys. ’

Zine poisoning s & corparatively innocuous
disease, usually limited to metal fume fever
from zinc and ocommonly found in drass foundries,
ealvanizing plants, ets. "Zinc chills™, “brass
ehills™,"dbraziers ohills" are common names for

-zine poisoning or zinc metal fume fever. This

48 an acute disssse, without uny known chroniec
form. 4 more serious form of zine poisoning may
arise when zinc oxide in fume form, such as arises
around galvanizing work and brass or zino foundry
work comes in contect with such other vapors as
sulphuric or sulphurous acid, lealding to thbe
formation in the air of zimc sulpbate. Such e
chemical 4in the air may give rise to ulcers

" of the stomach or other serious inflammatory

processes. The compounds of xine may give rise

$0 entirely different types of manifestations.

Zinc chlorids, for example, may lesd to serious
skin affeotions. Zinc sulphate may produce gsstro-
intestinal Adisturbances. BRver zinc stearate powder,
such a8 is widely used as & deby powder, may oce
casiozally lead to minor skin dissase. Impurities
in zine, such as lead or arsenic, are ordinarily
responsidle for the chronic disessss commonly st~
tributed to zine. This item en the scheduls is
destined to lead to & fair number of claims, many
of which will prove to be unwarranted., Workers
with molten zine are frequently over-=alooholie,
since the sction of the xine is such as to produce
an ineatiadle thirst in some imstances. Hesort

to excessive alcobol sometimes results in more

ovil consequences than those produeed dy zinc {tself.
The Obio experience, in nine years, rcveale an

- average of seven csses of zine poisoning per year.

dny procese iavolving tha
use of or direct contsoct
with mercury or its prep-
arations or compounds.
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6.

Phosphorus Poisoning
or its Sequelae.

Arsanic Poisoning
or its Sequselae.

Mercury poisoning ss an occupational diseass

§s Quite common in the fur cutting and bat mak-
ing industry. An even more serious type of
disease is found among workers in those states
in which mercury is mised, such as Tezas spd
valifornis. local mersury poisoning is quite
common in the cartridge industry. Occasional
cases arise in oomnection with {nsecticide manu-
facture, In the State of Michigan, ‘some {n~
stanses of poisoning. have vome to light in.the
ingtrgment industry, among sttendants in hos~
pitals, and posaidly smong technical workers in
laboratories and in chemical industries. The
use of mercury in small qusntities is 80 wide~
spread that an occasional case inevitadly will
appesr in comnection with the application of this
act. EHowever, in Ohio, 1o cases appesred in the
nine~year period msntioned unier Item l.

Any process involving
tho use of or direct
contact with phosphorus
or its prepearations or
ooizpounds.

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

‘old fashioned matches. Of three kinds of phos-

phorus, only the white or yellow is outstanding=
ly barmful. FWith the disappearance of yellow
pbosphorus in the manufacture of matches, phos=-
phorus poisoning was largely limited to the
manufacture of firevorks 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 phosphore-
us poisoning are rare, injury from phosphorus com=
pounds are somsvhat more frequent. lUhsse include
phosphurated hydrogen, Which af times is en im~
purity in acetylens, Phosphorus as found in phos~
pho-bronze, phosphorus sa an impurity in ferroe
silicon stesl, phospborus compounds in fertilizers.
All told, the array of compounds is so large and
80 diversified that a fovw csses may arise in
Michigan. Eowever, only oné ¢ase has appeared
in the State of Ohig during ths past nine years.
Aay process involving
the use of or direct
oontact with arsesnic or
its compounds or prepara~-
tions.

drsenic poisoning conceivadly may ariss in almost
any industry. .largely, this is due to the fact
that arsenic i{s an impurity in many industrislly
used sudbstances, such as pigments, paints, acids,
Sprays, metals, etc. This matter of arsenic as
an impurity is important since only very small
quantities of arsenic aro necessary to produce

0007-SWP-000030723




s

injury. Within the experience of this writer,
arsenic poiscning has been caused by the pig-
ments on wall paper, the pigments that enter into
the coloring of window shades, pigments formerly
used in impregnating leather, from the handling
of sulphuric acid containing arsenic as an im=
purity, in the smelting of lead, in whieh arsenic
was present only as 8 minor contamipating ingred-
ient. In the State of Ohio during the past nine
years, 15 caees of arsenic poisoning have been

. acoepted Tor vompensstion. In Wichigan, a
similar experience is predictable together with

- ths reasonadle expectancy that an occasional severe
outbreak will srise with tho sixmultaneous involve-
ment of fairly large groups of workers.

7. Poisoning by Any process involving
Wood Alcohol. tho use of wood sloohol
or any preparstion cone

teining wood sleobol.

This substance, also known as methyl alcobol and
methanol, may be derived naturslly from wood or
my de made synthetically. From the language
of this item in the lew, it will require court
desision to determine whether the synthetically
made methanol is subject to coversge. Properly
-speaking, synthetic methyl alcohol is not wood
aloohols Regardless of the source of thie material,
its action is the same. It is & source of severe
damage and dest known as the cause of permmnent
total blindness. Other injuriea arise, including
nephritis, hepatitis and skin disesse. As little
as one spoonful of wood aleohol has produced desth.
It may enter the body through the skin, through
inhalgtion of {ts vapors or through ingestion es
& 1iquid. Regardless of the portal of entry, the
nature of the injury produced is in general the
same. The use of wood sleohol in industry has
been sudbject to rather wide fluctuation, largely
depending upon pudlie opinion hostile to its use.
One of the famons early outbreaks of occupational
disease in this country ocourred among the "Bane
bury hatters®, where wood aloohol was used as a
solvent for shellac used in stiffening bats.

® During the prohibition era, wood aloohol led to
hundreds of deaths because of the misuse of {ndus~
trial wood aloohol or materisls denatured with wood
alochol. At the pressnt time, wood alcohol is used
in some peint ocoatings, paint removers as a de-
naturant and ethyl alecohol ar sn anti-freesze and
as & solvent. Interstete shipments of wood ‘aleohol
are subject to appropriate ladbeling of major units.
Industrial wood aloohol poiscning led to only three
awards in the Stete of Ohioc during the past nine
years. Wood aloohol polsoning will occasionally
arise in the spplication of this sct, but the o
greater number of poisonings throughout the country
may be trasced to improper non-industrial uses of
this dangarous sudstance.

.

8. Poisoning by dene Any process involving the
zol or nitro-, Rydro~, use of or direct contact
hydroxy-, and amido~ with benzol or nitro-, hydro-,
derivatives of benzens Aydroxy~, or amido-deriva-
(dinitro-benzol, anilin tives of benzene or its
and otbers), or its Preparations or compounds.

Soqtuho.
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Poisoning by carboa
bisultide or its se~
Quelaes, or any sulfide.

The language of this item is such as to provide
coverags £or very awmerous derivatives of coal
tar benzol. 8o dissimilar sre some of the chemi~
cals covered that the diseases produced have
1ittle or nothing in common. For example, the
elinicel states produced respectively by denzol
and dinitrobenzol are entirely different entities.
The chief manifestation of denzol poisoning is

ths destruction of the cellular elements of :the

blood through injury to the blood forming orgens,

" while the chief manifestation of dinitrobenzol

poisoning is asphyriation, resulting from the
formation of methemoglobdin.

As extensive as the array ¢f chamicals extended
ooverage under this item is, it is chemically true
dut not necessarily legally or judicially true,
that coverage has not bdeen extended to the much
more widely used sister chemicals to benzol, name=
1y toluol and xylol. These sudstances are homo~
logues of benzol rather than compounds, but if re-
garded as compounds they are methyl compounds
rather thap any of the varieties specified in the
language of this ftem. Bensol is 2o longer widely

. used in dry cleaning plants or as a solvent for

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

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

and i3 dry cleaning. Under this item, many cases
will de reported under the allegation that the
cheical responsidble is derived or derivadle from
benzene as the dbasic sudstance. This item will
constitute one of the most diffiecult for the Com=
mission to apply with any full assuranca as to facts
involved. This will become apparent when mention
is made of bundreds of pharmaceuticals derived frox
benzens, hundreds of dyes ani scores of ochemicels,
enjoying technical application throughout industry.
In the State of Ohio, 63 cases led to awards during
the past aine years.

Any proocese involving the
use of or direct contact
with carbon bisulfide or its
preparations or compounds,
or any sulfide.

This disease is said to arise in ths following
industries: 4zmonium sslts makers, artificial
silk mkers, asphalt testers, cardon bisulfide
makers, celluloid makers, cementers (rubber
shoes), cement mixers (rubber), dry cleaners,
dryers (rudbder), enamelers, glue workers, insec-
ticide makers, match factory workers, oil extrsce
tors, paint makers, paraffin workers, putty makers,
recleimers (rudder), smokslens powder makers,
sulfur extractors, tallow refinsrs, vulcanizera.

0f greater importance in this item than the
mention of carbon bisulfide s the supplsmental
language { "or any sulfide*. This extension paves
ths way for coverage for a consideradle sumber of
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other chemicals, including for example hydrogen
sulfide, a very dealdly ams. Hydrogen sulfide

in sny measuradble Qquantity, such as reflected by
one part in & million, is dangerous. It is pro~
phesied that an extensive numder of cases will

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

thirty omees during the past nine ysars.

10. Poisoning by Kitrous Any process in whick
Fumes or its Sequelae. nitrous fumes are evolved.

Popular interest was attracted to this item, due

to the Cleveland Clinic disaster s few years ago,
whez the bdurning of x-ray films, consisting of
nitrocellulose, geve rise to deadly nitrie oxide.
gases, which may arise in a variety of industries.
Whensver nitric acid comes in contact with organic
metal, nitrous gases appear. Whenever very high
texperatures react on the stmospbsre, nitrous

gases may appear. In the State of Michigan, claiums
revolving about nitrous geses chiefly will be de-
rived from the are welding industry. The action
of these gases chiefly is limited to the respira-
tory tract, leading to profound edema, particularly
of the lungs. This item fnevitadly will lesd to
spurious as well as genuine disease claims. .imong
welders,-almost any respiratory diseases, such

a8 pneunonia, 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 diagnosis in the weighing

of medical evidence. Yortunately, tls menifestations
of the action of nitrous gasen are fairly typieal,
80 that unwarranted claims should not lesad to

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

1. Poisoning by Nickel ' Any process in which nickel
- . Carbonyl or its Se- carbonyl is evolved,
quelas.

. This 1is one of the unimportant items in this law.
This substance is formed when cardon monoxide is
passed over povdered nickel and is an intermediate
step in the Mond process of nickel produetion.
Whea cases do arise, they are severe in nature,
associated with profound edemn slong the respirs=~
tory tract, shortness of breath, high fever, coumgh
and bloody sputum, high pulse rate, with damage to
the drain. This writer has nover seen a case- of
this rare diseasc and has no reason to believe that
any high frequency of cases will appear in the
State of Michigan. This item does pot appear on
many schedules for other states so that no pree

, cise statistics for this country are readily
availadble.
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12. Dope Poisoning (poisone Any procees involving

ing by tetrachlormethane the Uss Of or direct

or any substance used as contact with any sudstance
or in conjunction with a . P .« ~4 a8 or in conjunction
solvent for acetste of cellu~ with & solvent for acetate
lose or nitrocellulose), or of cellulose or nitrocellu-
its Sequelse. : lose.

This inelegant terminology is such as to include

- sgores of solvents used 4in .coating .and similar in-
dustries. The embrasure includes hydrocardon sol-
vonts, such as denzol, tolwl, xylol, solvent
naphths, many aloohols, many esters used in con~
nection with varnishes, lacquers, paints and other
coating materisls. Sinos 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 becoms
of outstanding importance becauss of the wide use
of coating materisls in oonnection witk sutomobiles,
trucks, furnitures, eto., such as are produced in

this state.
13. Poisoning by Formel~ Any process involving the
dehyde and its Prepars~ use of or direct ocontact
tions. with formaldehyde and i{ts

prepaations. !

Formaldehyde as a gas is used as such only in s

fow industrises, such ss for fumigation. It &s

well kpown, through med{ocal use, as formlis, a

40% water solution of the gas. Yherever exposure
is provided, this sudbstance is highly dsngerous, .
since 1t produces & direful diveass, Its manufac- !
ture and that of its compounds constitutes one of
. - the chief exposures. Other exposures may bde found
in the synthetic resin industry. It is a jroduct
of the decomposition of wood aleohol. Very few
cases arise in industry so that its inclusion in
this law will probadly not lead to any vary great
frequency of claims.

14, Chrome Ulceration or Any proeess involving the
its Sequelse o Chrome use of or direct contact
Poisoning. with chromic acid or di=

chromate of ammonium,
potassium, or sodium or
their preparstions.

e Membeaie

Chromium scarcely ever lesds to poisoning, but
instead only to local {njury, such as "ehrome
boles" or pasoseptal perforstions or dermatitis.
Rasal perforations are not disabling ani very
seldon are local ulcerations totally dissbling.
_Unfortunately, chromium compounis in contact with
flash are not neutralized s that injurious sction
.ia persistent, lesling to under-mined, jug-like
ulcere. Occasionally, workers Lecome sensitized
. to chromium s0 that the most trivial sudbsequeat
s exposures lead to troublescme sicin sffections, asthe
ma, otce It is forecast for this item that large
. numbers Of cases will appesr, bdut that the chief
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15. 3Xpitheliomatous cancer

aumber will involve medical treatment expenses
rather than cozpensation for lost time. 1In

Ohic, where this disease was made compensabdle in
1931, it is noted that 322 cases have appeared

in the past nins years, oaly e portion of which
were awarssi -~~upensation dus to sdsence from the
schedule during the earlier years of this period.
Not all forms of chromium are {njurioua. Clerteiz
valences of chromium are isnncuous and in addition
many compounds of chromium are without injurious
properties. Chromic acid, chromic oxides and
chromates are the thief offending agsuts. Under
the Michigan Law, this item, referable to chromium,
will be s troublesoms one, bocause it is adout

the only agent for which compensation 1s provided
that 4s used in plating. At lesast twenty other
substances used ir plating are injurious, dut (¢
will be human nature to attridute all injuries re-
lated to work to chrome, provided chroms is used
instead of the non~compensadble agents.

Handling or use of tar,

or ulceration of the skin pitek, ditumen, mineral
or of the cornsal surface i oil, or paraffin or eny

of the eye due to ter,
pitch, bitumen, minaral
oil or pareffin, or any

compound, product or resi-
due of any of these sub~
stances.

compound, product or residus

of these substances.

18. Glanders.

17. Compressed Air
Illness or Its
Sequelae.

A growing body of information establishss full
well that skin cancers may de produced dy various
industrially used sudstances, chiefly coal tar
derivatives. In proportion to ths exposures,
the number of ocancers {nsurred is low, only 13
in the State of Ohio during the past nine Years.
It 48 possidle that chemicals other than those
mentioned may produce epithelioma, luch, for
exanple, as wheat germ oil,

Care of handling of
any oquine animal or the
carcass of any such eanji-

This is an 0ld time infectious disesss, delonging
$0 the borse days with livery stadles, drays, and
racing tracks. The disease, which in horses ia
called "farcy” is transferred to men end is then
called glanders. However, other animals may transe
fer this disease. It is quite rare. The writer
has never seen s case in a humsan deing, dut has
seen mny in animels. Kot a single case bas appeered
in Ohio, I believe, from the origin of the lawvw in
1921 and certainly not in the past nine years. This
sort of item should have been laft off the schedule
and might very well have been replaced by some
useful item, such es carbon tstrachloride.

ARy procesa carried on
in compressed air.
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18, Miners' Diseanses,
including only cellu~

and nystagmus.

18. Cataract in Glass
Workers.

1itis, bureitis, ankylo-
stoniasis, tenosynovitis

Wherever undervster work is dons, such as

in tunnel construction, diving, soms types
or cofferdan work, workman may be subject

10 the effects of {ncreased stmospheric
pressure. 43 an ooccupations) disesss prode
lex, this diasase is usually associated from
time to time with some outstsnding project
such aa the ullding of .an usderwater tunnel.
It is coomendadle that this disesase appears
wpon the schedule against the day of thess
special projects. However, it mst be recog-
nized that apart from such activities, few
industries are likely to provide sny ocondition
whatever of high atmospheric pressure. No
less, it is t0 De stressed that in Ohio's
experience, to which reference is rsgularly
made in thu review, 170 csses have appeared
during the pest nine years. It is to be
noted that 121 of these ocowrred in the
Years 1929 and 1930, which undoudtedly would
prove on investigation to be associated with
some one or two underwater projectse

Aay process involving
uining.

It is unfortunate that any group of diseases :
should be set apart as "miners' disesses® when, i
ss a matter of fact, these specified diseasss

are not specific for miners anid for the most

part are already covered by other items of this

law. Bursitis and tenosynovitis are covered

by Item 28, Xystagmus, while s very commuon

miners' disease in Durope, 1s scarcely Xnown

%0 exist {n this oounf.ry. It requires some

thirty years of exposure prior to the appnrnco

of most cases of nystagmus in England. In Euge {
land, nystagmus iz the most provalent occupa~ i
tiocnal diseans, at least among miners, dut in :
this country superior work conditions have led

to the statement of United States Pudblic Health
O224icianls that it is mon=existont. When this
dissase d0es arise, it is wostly non-disedling,

18 at least frequently a neuronis and {s the

bssis of much malingeriag. Ankylostomiasis

1s & fancy term for hookworn disease. This disesse
bas sppeaTed in the mines of South Afries and

in Wales and in s fev other plices where lack

of sanitstion lesds to indiscrimizste defecatioz
throughout the mining ares. This writer has been
unable to locate any authentie tisuru indicating
any existence of hookworn dissase in the State of
Michigen, except a fev instanécs of the discase
imported from other states and chiefly Southern
States. Although the City of Detrois is exten-
sively populated dy Southern negroes, no csse of
hookworm bas been reported, so far as known.

Procesaes in the mmaufac-
ture of glass involving
exposure to the glare of
molten glass.
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20. Radiwm Poisoning
or Disadility dus
to radio-active
properties of
substances o> %o
roentgen rays.
{(xerays).

21, Methyl Chloride
Poisoninge

It 18 possidle that this {tem should have been
extended to include mors than glass workers and em-~
brace all workers expossd to emsnations from any
{ncandescent material such as molten iren, drass,
steel, otc. Also, this item would bave been more
acceptable 1if it bad extended coverage to eye
conditions other than cataract, such as cornesl
opaqueness, retinitia, choroiditis, ete. Such
nesds, bowever, may be rectified in coming years.
Alsc, sctual experience may show that such ocaees
are s infrequant ae 1o be unimportant either tarough
inclusion or exclusion. To this writer's best
knowledge, the glass industry in the State of
Michigan at the present time ia very limited inso-
far a8 molten gleas is concerned.

4ny process involving the
use of or direct contact
with redium or redio-ective
substancs or the use of

or direct exposure to
roentgen rays (z-rays)e

.

A fev small plants in the State of Michigan are
carrying out redium dfal mazufacture. 4 much
larger nunber of persons are exposed to the

bharmful action of x=rays. One of the chief

actions of the roeatgen ray is to produce sterility
both in the rmle and in thse female. Such sterility
should not be adjudged to constitute disability.
Skin diseases from roentgen mys are quite common
and should lesd to compensation, sven though such
afflicticn possibly my not be strictly interpreted
as radiua poisoning. The majority of these cases,
however, will require medical sarvices only rather
than meficel services and coxpenmtion. 4 fair
number of roentgen ray.workers in this state have
meh deformity of their hands resulting from x-ray
sxposures as to justify an interpretation of total
disadbility.

Any process involving
the uss of or direct ocontact
with methyl chlorids or
its preparstions or com=
poundas.
This substance bag attracted attention chiefly be-
cause of dntu produced by the use of it as a
refrigsrant; doubtless there sre othsr uses than
as a Tefrigerant, but these are not extensive.
Cases of methyl chloride poisoning chiefly have

‘arisen under non-industrial oconditions, such aa

smong householders or spartment residents exposed
to the deadly action of methyl chloride esceping
from leaky refrigerators. Hovever, in the monue

- facture of refrigerators using methyl ehloride as

a Tefrigerant, considerable nuxbers of cases have
taken place, particularly in Indiana, When methyl

. chloride poisoning arises, it ir zubstestially

methyl alcobol poisoning, since mathyl chloride
deccmposes into methyl alcohol within the body.
The ¢ases 42 Michigan will be few and far betweesn,
since the use of mathyl chloride as a refrigerant
is on the wane. It would be much more practical
to have introduced sulphur dioxide on this schedule
instead of methyl chloride.
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22.

23

4.

Carbon kionoxide
Poisoning.

Poisoning by sule-
phuric, hydrochlorie
or hydrofluoric acid.

Respiratory, Gastro~
Intestinal or Physio=
logical Nerve and Eye
Disorders due to Con-
taoct with Petrnlemm
Products and their
Fumes.

Any process involving
direct exposure to
carboz monoxide &n
buildings, sheds or en~
closed places.

Most carbon monoxide poisoning should be accepted
for corpensation purposes as an aceident, which

they truly are. Heretofore, they have been covered
in this State as accidents and the shift to a clas~
sification within the dcmein of occupational dissases
will leed t0 & great deal of confusion. 4 true
shronie form ¢f carbon monoxide poisoning resulting
from long continued or oft repsated exposurss to

low concentrations of the gus is denied by most
workers, dut recognized by a few. On the othker hand,
the sequslae from an acute sarbon monoxide poisone
ing are fairly comon. These, no lassa, might very
well be handled the same as the sequelae to any
aceident. It insvitadly will come adout that

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

that arise on this gas. Thers are difficulties
abesd for the Commission, Medlcal Boards, exployers
and insurance cotpanies connested with the settlement
of carbon monoxide cleims.

4ny process involving the
use of or direct contact
with sulphuric, hydroe
ehlorie or hydrofluoric
acidn or their fumes.

The wonder is that nitric acid was not included
in this list. 4 possidle ansver may be found in
that most of sich 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 ocoupatiopal diseases
than the minersl acids. One reason for this is
that sulphuric mcid does not evaporate. Left

wide open, its volume will not apprecisdly dimin-
ish. It only enters the ctmosphere as a vaper

in considersdle quantities in sssociation with
stesm Or is the result of ths evolution of
bubbles, such as in pickling work. Direct contact
with sulphurie, hydrofluorie or hydroechlorie aeid
naturally will give rise to accidents. Cases
arising following continuous or frequently repeated
exposures to vapors are rare and comparstively
unimportant. Eroded teeth, dronchitis and gastroe-
intestinal inflammation are characteristic of
mineral acids and more especially sulphuric aeid.

4ny process involving the
use of or direct contact
with petroleum or petroleum
products and their fumes.

It is unfortunate that such a departure should
bave been made in this item, specifying peculiar
aspects of petroleum poisoning rather than making
an all-inclusive item such &8s “petrolewm poison=~
ing® or “disadility from petroleum products®.
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25. Disebility arising
from Blisters or

Abresionse.

28, Disadility Arising
fron Bursitis or

Synovitise

27.

Dermatitis {venenata)

The langusge of this important itex is such

ss to exclude dammge to the liver, kidneys,
skin, etc. This is one of the most importsat
items on the list, as the derivatives of petroleum
are almost as legion as those from ocoal tar.
Chief amohg these are gasoline, ikrroesne,
paphths, Stoddard's solvent, light oils,

beary oils, together with their many derivatives
and corpounds, possidly inecluding a variety of
chlorinated hydrocarbons. Ix Ohio, 51 cases
have. appeared during the past.nine years.’

Any process involving
ocontinuous friction,
rubdbing or vidration
causing bultcn or
abresions.

Haretofora such things as bliaters and abrasions
bave been compenssted as accidents, which they
chiefly are. However, thers are types of blisters
srising not from accidental snd fortuitous circume
stances, dbut from long sustained, repetitive
motions. Therefore, there can be no objection

to this item, although there will be endless
confusion ss to when s blister or adrasion is

the result of an accident and when it {s an oc-
cupsticnal disesse. More work for the Commission
and Medical Boards. .

Any process involving
continuous rudding, pres-
sure or vibrations of the
parts affected.

This is & good item, ss there are endless tools
operated by air, electricity, water, ste. leading
to incessant vibration. 4 typical example is
mown to all in the noisy, vibrating eoncrete
drill, widely in use in street repair work, mske~
ing days and nights hidecus for those neerbdy,

but frequently lesding to inflermation along
tendon sheaths of the operator. More difficulty
will be experienced in associating bdursitis with
industry, in that there are msny causes of bure
sitis other than work, infection being a primary
one. In Ohio, whare tenosynovitis hss besn compen=
sated as an occupationsl disease since 19290, there
have been 1297 instances of tenosynovitis of the
hand in the past eight years, and 184 instances
of dursitis about the knee joint in the same
periods Thus it may be sesn that symovitis or
tenosynovritis may becoms ths outstanding item in
Michigan's oceupational diseasos schedule.

Any process involving

the une of or dirsot oon-
tact with acids, alkalies,
acids or 041, or with
brick, cement, lime, con~
crete or mortar capabls
of causing dsrmatitis
{venenata).

This {tem, which should have deen a blanket one,
is unfortunately drawm in the Michigan Aet,

0007-SWP-000030732




spparently because of lack of familiarity with
the many causss of occupationnl dermatitis.
Instesd of & Provision spart from acids, alkalies
and oils, it is limited to "drick, cement, lime,
concrete and mortar*. There adould have bnn
coverags for those hundreds of skin discases
which make up 85% of the total numder of occups~
tionsl diseases. There are no less than 700
causes of skin diseese in industry, while this
act steps off into the bLy~path of brick, esment,
1lime, vonetrete-and zortar. lore veses vf derma~
titis will arise among florists, gardeners and
purserymen than from sll the workers in drick,
cement, lime, concrete and mortar throughout the
state. In Ohio, 7,880 cases of dermatitis bave
arisen in the pest nine years, with oaly 19 i{n
1938 arising from lime apd cement. In that yesar,
$30 cases of dermatoses arose, which was 68.4%
of the total number of compensabdle cases. 1'bis
item should be the first one changed in uw modie
fication of this law.

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

It 4s just a little ridiculous to class hernia

as an occupational disesse. This ridiculousness
is furtber spparent in the limitation langusge
sbout this item, which specifios that it muist’
"result from & strain®. Thus the very definition
of an oscupational disesse dreaks down. 4 strain
is i{nevitadly an accident. 4s & matter of fact,
herniss are foremostly congenital and are neither
acecidents or ooccupational diseuses. 4Accidents
may lead to pre-existing herniss coming into
prominence and making themselves first known to
their victims. It is not very important, however,
inte which category herniss are pleced, doth being
apomalous and industries at this times expect to de
saddled with responsibility for them {n moat ine-
stances. In the case of a valuable worker, it
will naturally be the disposition of employers to
procure the repeir of hberniass in order to safeguard
the worker's interests, sarning and producing
capacities. XNo less, the Quelified occupationsl
diseese worker eringes just a little bdit to see
bernie sppearing in any list of charactaristic
oscupstional diseases.

29, Stone Worker's or Quarrying, cutting, cruske-
Grinder's Phthisis. . : ing, grinding or polisking

of stone,’ or grinding

or polisbing of metal.

Stone worker's or grinder's pbthisis was an ez~
‘ cellent terx:sbout 1850, dut is not very im~
portant in the concept of diseane ip this day
apd time. “Phthieis™ then and presumedly now
is descriptive of old fidroid tuberculosis. Ilhe
condition to whieh this term "stone worker's or
- grinder's phthisia” formerly spplied is forsmostly
silicosis. Doctors now kmow better, or should.
On medical matters, legislators should be guided

by doctors, dut good ones.
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30. Silicosis. ' Miniog.

The wonder is why campsnsation for silicosis
was limited to mining. There ars at lsast

35 industries in Michigan providing exposures
%o silica. The workman who develops silicosis
in a foundry is just as disedled, just as needy,
Just as dessrving, just as subjisst to painm, just
as afraid of death as the woriomn exposed to
silica in mining. ’

Sle Pneumoconiosis. " . Quarrying, cutting, crushe
ing, gripding or polishing
of metal.

Appareatly in the minds of the legislators, there
was & three-way desire to establish compensation
for soms dusty lung disease, namely "stone workers'
phthisis®, "silicosis™, end "pneumcconiosis®.
"Paeumoconiosis” msans dusty lung disesse, but
the only pneumoconioses of significance sre
silicosis and asdestosis. There is no metal that
will produce a disadling pneumoconiosis and it is
noted that in this list of employments the mining
of metal 48 omitted. let it be understood that
such dusts as silver, platinum will not in them~-
selves produce a dimbdling pneumcconiosise.

The Medical Board:

This act fails to provide a fixnod Medical Board,
but perbaps does better in that provisions are made for the appointment of
a Comnission of three qualified physicians, for the consideraticn of every
individuel disputed case. The report of this Commission, whenever signed dy
any two menbers of the three-man doard, definitely dinda the Industrial

. Comission, insofar as madical facts are oconcernsd., This is an admiradle

fsature. It sppears, from the nature of this provision, that the Medical
Cormmission will not de comprised of the same physicians on any large number
of cases. If £t s0 happens that some Commissions are little qualified and
Tender questionadble services, other Comuissions will be better qualified and
my be expected to render nlmbio services in the adjudication of occupa~
tional diseass claims.
Definitionss '
‘ The definition of an occupational disease appear~
ing in this act is not elaborate, but is frirly good. Eowevm;, there are

2o definitions as to wiat constitutes a number of occupationnl dissasea,

such as "silicosis™, “stone worker's phthisis”, "poeumoconionis™, eto.

This cmission will lead to confusion unless definitions are prepared in

. connection with cases acted upon dy the Commission, which thus may serve )

0007
2~Shp




ss precedonts.
Omissions from the Schedule:

Earlier discusaion has deen presented as to the
significance of the various items of the schedule; alsc sote earlier coument
bas been made s to the worth of the schedule itself. Through repetition,
it may be exphasized that the schedule in its entirety is limited in its

. worth, both decause of the omission of many needsd items and because of re-

such as the limitation of “silicosis™ to "mining". It appears that there is
no coversge for such iwporﬁnt items as carbon to'tnchlarido, trichlorethy=
lene, cyanide, many forms of skin diseases, eye diseases other than cataract
(except cancer), etc., otce

Extent of Coverage:

' It 1s noted that compensation is provided only
for disability or dsath from a given cccupational disease and not merely
from the fact that such a disesse exists. This is salutary. Eowever, many
instances will arise in which claims will be made becauss of the existence
of & disease which will call for aslert activities on the part of the'nodi cal,
claims and legal departments to insist upon the anforcemsnt of the provision
that dissdility 1s required as a requisite for compensation. Even in the
sbsence of Aisadility, it is not prodadle that medical relief will be in
order, which provision should not be combated, because in the absence of
medical relief, actual disadility may develop. ' .

Yonstary Awards:

It appears that the rates of payment and extent
of payment for occupational diuuu are the same as for accidental injuries,
excopt in the case of silicosis, possibly paeumoconiosis, phthisis, eto.
Hore it seems ostablished that a maTXimm of three tloussnd dollsrs is
provided.

Common law dctiont

This law pr&idu coverage £or those cases in
which there has-been even trivial exposure to specific injurious substances
‘after the effective date of the laws This means that some coverage, but

not necessarily full, is extended to ilrgo numbers of cases, the chisf ex=

posure lsading to which took place prior to the enactment of this lawe

strictions placed upon the extent of application of coversge in soms instances,
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Tnis step is regarded as commsndadle agd to be favored. Undoudtedly s fsir
auxber of claims will arise shortly after the beginning of the operstion of
this law, in which no injurious exposurs may de shown after the effectiva
date of this law. Suchk csses will require adjudication on vhatever bssis
they might h;n been settled i t!:lil law had not appeared.

The most important qu‘ltiom to be considered
is whether occupstional diseases not appearing on the schedule may leed to
comxmon lav action, or insteed if such cases may not de made the bdasis of
any claim ﬁth the prospect of favorable action. Such & matter as this
is naturally for legel 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 basis
for action at comon law, which will be given considerstion by the Courts.
The reascns for this interpretation are the title of this bill, 1) whieh
in its last phrase reads "and restricting the right to compensation or damages
in such cases t; such as are provided dy this act™ and 2) the langusge of
Seotion 12, which reads "Nothing in this act ohnli affect the rights of
an eaxploye, or his dopgndnta. to recover coxpensation in respect o a
disease to which this sct does not apply, 4f ths disease, apart from this
act, is one for which cospensstion is paysble under the other provisions
of this act”, dbut more important than either of the two foregoing, the fact
that this law constitutes an amendment to the compensation law of 1912
and imposes upon this new ‘uction of that law the same resirictions attending
the basic law, which in one portion ¢learly states further that the uploy_or
operating under the provisions orrth.io act shall be sudbject to no other )
lubility whatsoever ;n comection with claims growiag out of worker injury.
While this m;ioion of the early law has always existed, it now takes on
peculiarly new significance in view of the addition of this occupationsl
disease section. XNor these three reasons, it appears to this writer that the
worker afflicted with an ocoupational disesse not covered by this new act
i{s without legsl recourse under ordinary c¢ircumstances. <1his writer hastens
to exphasize that this i{s & matter for interpretation by the Commission, dy

the Court and possidbly by the Suprems Lourt of the State.
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Paymept for kembers of Modical Commissionsi

This law provides for the payment of the services
of the physicians serving on Medical Boards from genersl funds available to
the Department of labor and Industry. XNo chu-gol. are made directly upon
{ndustry for the provision of any such services. ‘

Aggortioment.o! Compensation and other Benefits 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 personnel and z&ot by physie
cians. Viewed from s strictly medical point of view, the opinion has deen
formed that thes application of these apportionment provisions will de diffie
cult. 4 correlary to thia statement ia thet new exployses should be sudject
to a batter type of physical examination than heretofore with respect to
occupationsl diseases, occupational diseass sxposwres and to types of pree~
vious employment. It is exphasized that from the point of view of the em=
ployer, it may become nscessary to ddny employment to persons who may barbor
oedupational diseases in fact or who have deen s0 extensively exposed to make
occupational diseases acquired in other employments a reasonable future ex~

pectancy.

Addition of New Items to ths Schedule:

It is pot kpown that items not now appearing
on the list may be added by other than legislative action two years hence,
in the absence of npocu'l sessions of the lesgislature.

Reporting of Occupestional Diseases:

Two bills are now awaiting action of the legio-
lature cauihg for the reporting to the State Department of Bintb of all
occupational diseases. 3ince such bills bave not been met.ed into laws,
it is pot possible to make any meritorious comment at this timee.

Costs of Occupational Disease Coversge Vndor this Act?

» The cost for oecupatiomlﬂiua‘u conpensation,
madical relief, etc. will 'approximate 2% of the present costs for accident
compensation, etc. If contrariwise, claims for additiomsl ocoupational dis=
esses, uot appearing on the scheduls, are settled in a different mamer, but

at spproximately the same rate, only meritorious cases are extended benefits,
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¢hen the total cost for the two clauu'or occupational disesses should not
exceed 3% of the present cost for sccident compensation, ets. In the
United States, the average cost for each case of occupational disease from
1920=29 was 3191, The smounts paid for the cormonest diseases were as
toiidu: !bxic'vaporc; gaui and ttmél. 3H14; “germs” 5322; 1fritént dust
and fibers, 5298; toxic fluids $52; and miscellaneous u-z:;tanta $47.00.
Possible Jokers

Under the provisions of this act, with respect
to dusty lung diseases, including silicosis, fbo provision is made that if
disability or death arises during the first month after the effective date
of the law, entire responsidility on the part of the employer may be liqui~
dated by the payment of $500.00. This opens up the possidility of much ofe
fensive action on the part of vicious employers. Disability i{s not something
thet may be determined by the worker bimself, but in large measure may be
determined by physicians acting in good faith. Any employer, under this
provision, conceivably may find it desiradle 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 other dusty lung disease
are found, it may be well within the physician's justifications to announce
that such workers should not continus further employment and that total
disebility at least for that form of employment in faet exists, whereupon
it appears that such cases may be permnently disposed of upon the payment
of 8560.00. '

Total Number of Occupational Diseases Per Year in Michigant
During the period of legislative agitation eon-

nected with occupational diseases, large numbers of persons have guined the
{mpression that the numbers of cases of occupational diseases in this
State '11].. be comparable to the number of acsidents, or at least that the
number is to be reckoned in many thousands, mcﬁ as ten or tweaty per year.
This is a fallacy., It is unwise to make any close prediction, but there is
some warrant for msintaining that throughout the State, there may not be
more than 1000 or 1200 cases per year of genuine oscupational diseases of
the type coﬁrod by the Michigan law. Of course, during the first yeer or
two the number of claims will de considerably higher, owing to lack of

'taninarity on the part of physicians, attorneys, exployers and workers
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pecause of lack of precise kmowledge as’to the mature of occupational

dineases, otc.
Copstitutionality of the lUichigan Occupational Diseuse law:

Any such matter is Temote to the domein of
medicine, but alrealdy there are some legt. :wudlings to the effect that the
constitutionality of the law may be questioned end that attacks may be
mede on the law by mining interests.

Supplemental Interpretation:

This review and comment is made within that week
i{n which this measure decame & law through the affization by the Covernmor
of his signature. Undoubtedly there are faulty interpretations herein. This
writer wishes to be the first to recognize the necesuity for modifying and
extending the views hare expressed as additional oxpnrienco and information
becomes available through the appneution of this new law,

B. DISCUSSION OF THE OCCUPATIONAL DISEASE IAW WITH PARTTCULAR HEPERFNCE TO
TEE ACME HITE LEAD COMPANY.

0f the 31 items appearing on the schedule, it
1s most likely that not more than 12 may lead to legitimate claims in this
plant as pow opersted. Three of these items refer respectively to Item 25,
"blisters and abrasions”, Item 26, "bursitis or synovitis® and Item 28, "hernis.
These items of course may appear in any factory and ere & no wise characterise-
tic of paint manufacture. This leaves eleven itams for which exposwre may
be provided in the paint industry as & natural consequence of contact with
materials manipulated. T.l:ue oleven {tems eret 2) lead poisoning, 3) ziac
potsoning, 6) arsenic poisoning, 8) bensol poisoning, 9) earben bisulfide
poisoning, 12) dope poisoning, 13) formaldehyde poisoning, 14) chrome
poisoning, 22) carbon mnoxide poisoning, 24) petrolewm poi.aonug. 27). derm~
titis.

Without any proof, except that growing out

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

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

2. Lead Poisoning. 8+ Carbon konoxide Foisoning.
3. Dope Poisoning. 9o Zinc Poisoning.

4. Petroleum Poisoning. 10. Carbon bisulphide Poisoning.
5., pDenzol Poisoning. 1l. Arsenic Poisoning.

6., Formaldehyde pol.ual
(from synthetic resins)

It 48 to be understood that this list is prophetic and at bdest is without
great significance.

In the absence of some unusual outbreak, such
as of skin disease, it is ehticip.td that of the disoases eppearing on the
schedule as now provided, this Company will bave not more than ten genuine
cases of occupational diseases per year. FProbably this statement should be
qualified for the £irst year after this law goes into effect, when, in all
likelibood there will be considerable agitation connected with long existing
cases, which no less are entitled to compensation if sdditional exposure is
provided after the sffective date of this laws
C. ADICAL WORK.

Another seotion of this report is extensively
devoted to & genersl discussion of melical work in this plant. ‘he follow=
ing items with particular refersuce to mediocal procedure comnected with
the new occupational disease law should be regarded as supplemental.

1) 4he occupational disesse law provides for
the apportionment of responsidbility in case the employer believes thet an
occupational disease originated in part or "n toto in previous employments.
For this reason, whenever applicants are being considered for on'piomnt.
careful work histories covering previous employments should be obtained.
these histories sbould provide not only the names of previous employers and
their addresses, dbut alsc the precise work performed. This procedure

may 1ot be very important immediately after the law goes into effect, but

' in the ocourse of a few years, such records will lead to .u‘:stantigl savings

in some instances.
2) At the tims of making a physical sxamina-

tion and the taking of medical histories, every applicant should be questionsd

88 to his having suffered previously from occupational diseases of any

nature. Both negative end positive statemsnts in this respect sbould be

signed by the applicant. A provision of the law ia such that if a worker
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wilfully mis-states his past experience with cccupationsl disesses, he
is wnentitled to the full provisions of the occupational disease act.

3) At the time of making physical examina~
tions and the taking of medical histories, more care than heretofore
should be exercised in preventing the exployment of wirkers extensively
gzperd to dust such as silica or lesd or to any other substance that
pay provide a background of latent disease of occupational origin. Xor
exaxple, vit would be most unwise to employ an applicant with ten years'
exposure as & 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 disease such as silicosis,
lead poisoning, etc., such workers should bs made the recipient of careful
re-examination shortly after the law becomss effective, if thers be any
likslihood that at any future time such workers may beoome a claimant for a
condition that existsd before the application of the law. The law makes
provision that such cases, at least of dusty lung dissase, may be completely
disposed of in equitable fashion at a lower rate.immediately after the
offective date of the law than will be true after ths law bas existed for
a fow years, at which time it is unknown that this statement applies to all
occupational diseases or solely to dusty. lung disesses. At any rats, the
theory of the law is such as pot to tax ths employer beyond a limited ampunt
for those cases tc;rmctly produced prior to this law. '

* 5) One of the most troudblesoms festures of this
law with respect to dlsgnoeis will be in comnestion with skin disesses. In
any event, not more than half of the skin dissases that arise among the
workers of this plant will be of occupational origin. Of this one<half,
ot more than 1/5 apparently will be covered by the present language of the
lav as set forth in Item 27. As noted elsewhere in this report, the pro=
visions made for occupational dgmutii are ﬁmevhnt unsatisfactory from

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

such as not to affect tha majority of operations engaged in in thia plant.




™

6) ZSlsewhere in this report mention is made
of the various places at which exposures are provided in the operstions of
this plant to the various sudstances specified in the list adove ss poten=~
t1al sources of occupational dieemses. In most instences, edequate informa=

tion is furnished as to diagnostic procedures

Notwithstanding all of the foregoing discussion, it is pointed out that
the Governor of this Stete has called en extra session of the legislature
for August lst and thereafter end that one of the items for consideration
1s the revision of the Ocoupetional Disesse law. This may mean that the

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

.

Benate Bill Ne. 106 Introduced by Senators Hittle and Barke

SENATE ENROLLED ACT"No. 28

(Ordered to be known as the “Hittle-Bprke.Rowell-8mith-Martin Act.”)

AN ACT to amend the title of act number ten of the public acts of the first
extra session of Dineteen 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, providiné compensation for
the accidental injury to or death of employes and methods for the payment
of the same, establishing an industrial accident boi.rd, defining its powers,
providing for a review of its a®ards, makiog an appropriation to carry
out the provisions of this act, and restricting the right to compensation
or damages in such cases to such gs are provided by this act,” as amendeq,
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 AMichigan enact:

Section 1. The title of act number ten of the public acts of the first extra
session of nineteen 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 compenzation for the acci-
dental injury to or death of employes and methods for the payment of the
same, establishing an industrial accident board, defining its powers, provid-
ing for a review of its awards, wekiog au appropriation to carry out the

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

1a such cases to such as are provided by this act,” as amended, being sections
¢ight 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-nine, is hereby

amended, and & pew part is hereby added to said act to stand as part geven,
and to consist of sections one to thirteen inclusive, sxid 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 xgethodl
for the payment, and apportionment of the same, establishing &n industrial
accident board, defining its powers, providing for a 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 cases to such as are pro-
vided by this act.

PART VII

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

(2) The word “disability” means the state of being disabled from earning
full wagu'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);

(é) 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 dissblement of an employe fuult{ng from an occupational
disease or condition described in the following schednle shall be treated aa
the happening of a personal injury by accident within the meaning of this act
and the procedure and pnctice 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 Handlidig of wool, hair, briatles, hides
or skins. ’

2. Lead poisoning or itw sequelae  Any process luvolving the use of or ..

direct contact with lead or its prep.
arations or compoﬁndu.
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10,
1.

12.

.. Zine poisoning or its sequelae

. Mercury poinoning or its sequelae

. Phosphorne poisoning or ita se

quelae

. Arsenic poiconi'ng or its sequelae

.

. Poisoning by wood -alcohol

. Poisoning by bengzol or nitro,

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

. Poisoning by carbou bisulphide

or its sequelae, or any sulphide

Poisoning by nitrons fnmes or ita
requelae

Poisoning by nickel carbony! or
its sequelse

Dope poisoning (polsoning by
tetrachlormethane or any sub-
stance ueed as or in conjunction
with a solvent for acetate of cel.
lulose or nitro cellulose). or its
seqnelae

Apy process involving the nwe of or
direct contact with zinc or ita prep
arationa or componndr or alloys.

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

Any procers involving the nse of or
direct contact with phosphoruns or its
preparations or compounds,

Ay process involving the mee 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 alcohol.

Any process involving the use of or
direct contact with benzol or nitro.,
hydro-, hydroxy-. or emido-derivatives
of beuzene or its preparations or com-
pounds, .

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

Any process in which nitrons fumes
are evolved.

Any process in which pickel carbonyl
is evolved.

Any process involving the nse of or
direct countact with any substapce
used as or in conjunction with g sol.

vent for acetate of cellulose, or nitro .

cellulose,

8EA-28

s

0007—SWP-000030746




s

L i e e b cains b dae v

18. Toironing by formaldehyde and
-+ direct contact with formaldehyde and

it preparations

14. Chrome nlceration or its sequelae
or chrome poisoning

15. Epitheliomatous cancer or ulcer-
ation of the skin or of the corneal
surface of the eye, due to tar,
pitch, bitumen, mineral oil or
parafin, or any compound, prod-
uct or residne of any of these
substances

16. Glanders

17. Compressed gir f{llness or its
sequelae

18, Miners’ Qiseases, incloding only
cellulitis, bursitis, ankylostomis.
sis, tenogynovitis lnd nystagmus

19. Catarsct in glassworkers

20. Radinm poisoning or disability
dne to radio-active properties of
anbstances or to Roentgen rays
(X-rays)

21, Methy] chloride poisoning

22. 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. potarsinm,
or sodium or their preparations.
Hlndling or nse of tar, piteﬁ, bitu.
men, mineral ofl, or paraffin or any

. compound, product or residue of any

of these substances.

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

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

Any process involving the nse of or
direct contact with radinm or radin.
active snlstance or the use of or di.
rect exposure to Roentgen rays (X.
raye). »

Any process involring the nee of or
direct contact with methyl chloride
or*its preparations or compounds.
Any process involving direct exposure
to csrbon monoxide in buildings,

sheds or enclosed places.
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2.

30.
3L

.- Poisoping by sulpharic, bydro.

chloric or hydrofiuoric acid

24. Respiratory, gastro-intestine] 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 {nvolving the use of or

direct contact with sulphuric, hydro.’

chloric or hydrofinoric acids or their
fumes.

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

Any process .invo,lving continuoun
friction, rubbing or vibration causing
blisters or abrasions.

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

Apy process involving the use of or
direct contact with acids, alkalies,
scids or oil, or with brick, cement,
lime, concrete, or mortar capable of
causing dermatitis (veneuata).
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 poliahing of metal.

Mining, *
Quarrying, cutting, crushing, gricd.
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 contaimed 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 shall be entitled to be furnished with medical and hospital

‘

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

Sec. +. Compensation shall not bLe payable for partial disability due to
silicosis or other 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'sation shall be payable under this part
to employes in the employments enumerated in section three of this part, or
to their depe'ndentl in the following manner and amounts: If disablement or
death occurs during the fiist calendar month in which this act becomes
effective not exceeding the sum of five hundred 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 month. The ayggregate
amount payable shall be deterwined by the tutal awouut payable in the

month in which dikablement or death occurs. Iu uo 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 emaloye who contracted
such occupational disease in the same employment with the same employer
by whom be was employed at the time of hix disablement 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 suering from an occupativnal

0007-SWP-000030749
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Aiseave and there shall be a dispnte with respect thereto, the sald board, or
any member thereof. shall appoint a commission of three quslified impartial
ph:vlidllll to examine the injnred employe and to report. The report, when
signed by at least two of the members of said commission, shall be final and
conclusive as to the condition of said employe with respect to the alleged
disesse or diseases. Members of the commission shall receive such 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.

8ec. 7. For the purposes of this part the date of disablement shall be such
date as the board may determine on the heaving 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 compensation would otherwise be payable, or thereafter, wilfully

and falsely represents in writing that he has not previously suffered from

the disease which is the cause 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 disesse, the cumpensation puyable shall be such propor.
tion only of the compensation that would be payable if the occupational
disesse were the sole cause of the disubility or death as such occupational
diseane, a3 & 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 snch payments, as under 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
diseave waa due and in which it was contracted, If, however, such diseane

was coptracted while snch employe was in the employment of a prior em-

ployer, the employer who is made lable for the total compensation as pro-
vided by this section may appeal to sald boart for an apportiontent of such

- compegsation among the several employers who since the contraction of
--,such disease shall bave 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 employe was employed in the service of such employ.

ers, and shail be determined only after a-hearing, notice of the time and

place of which shall have been piven to ‘evers employer 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
mey be enforced in the same manner as an award for compensation.

Bec. 10. The employer to whom notice of death or disability is to be given,

_ or against whom claim is to be made by the employe, shall be the employer

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 notice and
claim sball be deemed seasonable as against prior employers. The require.
ments &1 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 required 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 his depeudénts, if wu requested, ghall furnish
the last employer or the board with such information as to the names and
addresses 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 epable such last employer to take proceedings against & prior
employer under section ten of this part, unless it be established that the
ocenpational disesse actually was contracted while the employe was in his
employment such last employer shall not be lizble to pay compensation, or,
if such information is not furnished or is not sufficient to enable such last
employer to take proceedings against 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 decws
just; but a {alee 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, if the disenve, apart from this act, is one for which com-
pebution is payable nnder the other provisions of this act.
Sec. 13.  This act shall not apply to cares of acrnpational disease in which
the Iast injurious exposnre to the hazarde of auch 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, inclnding repairs on buildings and other property in connection therewith,

Secretary of the Senats.

Clerk of the House of Representatives.

Approved

Goversor.

()007-SWP-000030752

PV T VT WL S LTS



e

RAW MATERIALS AND POTENTIAL HAZARDS
The peint industry ordinarily makes usa of

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

~ other. lbreover, the number of da'ngorous substances that are handled

in the paint industry is higher o a percentage basis of the total pumber

.tm is true for almost all other equally large udﬁtriop-.

The Acme Wkite Leed Company, decause of the
nsture of its manufacturing operations and sales activities provides a
list of raw materials of various types exceeding that found in any otber
paint estadlishmant investigated dy these workers.

By no means, does the presence of a dangerous
substance in a factory establishment mean that inevitadly injurious effects
will be produced. suumli. 1t does not follow that the large number of
raw z'naterialu coming into this plant means that the nature or number of
exposures is necessarily high. Whensver any dangsrous substance is Present
{n & work place, its very presence constitutes a potential threat to workers
in that vicinity. EHowever, of the total number of potential exposures, the
percentege of practical ones may be comparatively very low. Such is the
case in this plant.

These remarks preface a long listing of raw
materials finding their way into this plant together with the approximate
consumption for a recent ﬁolvo months' period. These investigators have
noted those substances that are knmown to have caused damage to workers
either in other paint utugiithmntl or in other ipdustriss making use of
the mme or very similar materials. Nccouu-u; the commsnt associated
with azy one item fs-very limited. ‘For example, scorss of pages might be
'r!.tton d_ougrihinhgf__h:u.} ég_.ot- or'\b’enzolo .?I:_;;stnd. 1% 10 necessary
to limit such comment to a few lines. In a fev instamces, it has proved
impossible to obtain any informetion relative to the toxic properties of
soxme agenta. These substancea are catalogued as possessing unknown proper=
ties as to toxicity. Those substances possessing well kmown dangerous

properties are starred in order to attract additional sttention to the

fact that they should be manipulated with respect.

N16643.02
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. No attemp? has been mads in this elaborete
14sting to include finishad products in all instances., Inevitably some
juvermediate stages appear as rav mmterials; a_lco cortain finished pro-
ducts are re-used in the mapufacture of other products. Notwithstanding,

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

.that 3cme possess n degres of dangerous properties. TFor example, paint and

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

items of comment now follow; on crosswiss pages.

WP-000030754




Hand Scraping of Post Agitator Tanks After Burning.

Definite Lead Zxposurs in the Absence of Protectiocn,

Filter Type of Respirator Adequate. Hespirators
Should be Well Pitted and Well Serviced.

Acme Thits Lead and Color Yorks
Hamtramck (Detroit) Michigan
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Toxic Properties

. it

Code § Neze . Tactory Composit ion
3 Consumption . 3
214 Bright Ro&gb'xido 2,368 95% iron oxide, 5% silica Essentially harmloss.
: R ¢ and silioates.
;éq:k 4 .
265 Powdered Jtaroh 6,300 100% axylosse. Essentially bharmless.
’ iv ) workers develop oensiti
Vs . : : staroh and may present
L) R : asthma or starch dermat
a9s Bronze Al&.l}'nlll ' 18,617 964 metallic aluminum. Aluninum dust¢ ac conta
. metallic sluminum leads
e, e Aluminum dust tends to
oo aotion of silioas and to
o ) 1s beneticial. Jdluminu
o conducive to repidly pr
and to explosion.
306 Barytes # 100 313,950 100% barium sulphate. Harmless. Ses item 213
aze Ground Glue 1,007  Animal glue as used dissolved Rarely this substance 1
i . p in water. grade skin diseass. Un
540 **  Heno Unber Filler 7,390 Approximately 564 iron oxide, Ses 1tem 22,
12# wanganese dioxide, 308
silics and silfcates, 2%
caleium carbonate.
364 Black Iron Oxide 4,903 ¢ Approximately 93§ magnetic Se0 1tem 119,
Magnotic ‘ iron oxide. Trace of silica
. and silioates.
5,904 " 93k oalcium sulphate Essentially harmless.
74. combined water.

Flaster of Paris
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' Section of Chemical Laboratory. Just es 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 iihite Lead apd Color dAorks
Hemtramck (Detroit) Micnigan
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Codef Name Faotory Composition Toxic Properties
Consumption _
1157 Red Indian 12,392 95% iron oxide
%4 silica end silicates See item 119,
1159 Oxide Venetian Red 23,285 8% {iron oxide
15% silica and silicates See item 119.
1168 Metallic Princes 6,432 (z) 80% iron oxide
2 calojum carbonate
16% silioca snd silicates See 1tom 119,
1168 Red Indian 4,740 854 irom oxide
15% 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) 4,125 824 iron oxide i
. 184 silica and silicates See item 119,
1194 Whiting 583,877 100% calcium cardonate Ses {tem 96.
1195 Bone blaok ’ 18,811 4-10% ocarbon
{cosmic dlack) Balanos caloium phosphate,
calcium carbonate and moisture Substantially hammless,
1206 8late Flour (green) 7,544 Mixture of free silica and silicates Bocause of a fairly high con
: of free silica, possidle sov

with other minerals. Content of

free silica as high as 27%. dusty lung disease. Gee 1ite
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Codef Name Factory Composition Toxic Properties
Consumption
1e08H Cryptone (double 358,900 52% zinc sulphide ’ Ses 461H
strength 1ithopone) 48% barium sulphate
12088 Cryptone 1,411,800 $24 zine sulphide
48% barium sulphate See 461H
12083 Cryptone 152,500 524 zinc sulphide
. 48% barium sulphate See 461H
o 4
121l *  Raw Turkey Umber 8,850 127%% manganese dioxide
444 iron oxide
9% caloium oarbonate Seo item 21.
1212 *  Burnt Turkey Umber 17,550 85% iron oxide
124 manganese dioxide
30% silica and silicates
2% oaloium oarbonate. Hee 1item 21.
1213 ®  Raw Italien Sienna 37,250 47-50% iron oxide -
. Balanoe manganese dioxide, silica. .
and silioates. See item 25.
1214 ¥y  Burnt Italian Sienna 6,400 63% iron oxide
Belence manganese dloxide, silica
_ and silicates See item 25,
1220 Mephanm's Oxide 8,465 90% iron oxide
. 3% calcium cardonate
7% silica and silicates See iton 119.
1226 1/2 Ses. R.3. Cotton 98,883 1004 1/2 Seo. nitrated cotton. As such, nitrocellulose is r

burned, may give rise .to hig
oxides of nitrogen gasés. I
substance may be wetted witt
natured with methanol and at
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Toxic Properties

A A A B S K580 8 s s, e

Code §# Nams Yaotory Composition
Consumption
- ‘ .

1721 ** Poermanent Green 4,928 100% hydrated chromium oxide Some, dut not all, chromium c
toxic. Systemic disease unkn
least rere. Produces deep bu
resisting treatment: Leads t
oharacteristic ulcer known as
Porforation of nasal septum v
lesion. Will aot ox unbroken
workers becoms senaitized to
they react to moat triviel ex

1728 Cosmis Blaok 7,688 Carton Biack. Essentially harmlesse

1748 Alminum Bronze 8,700 1004 aluminum bronze. Harmloss except in donnection
explosions. See itehi 202,

1747 . Standard Varnish 9,250 100% aluminum dronze. See item 202,

" Aluminum
1748 Special Toning 4,008 Laoquer paste dye. No known toxieity.
Black .

1749 ¥ranchon Maroon 650 Information incomplete, - Inform:tion incouplete.

1750 Midway Maroon 944 See T-293 No known toxicity.

1779 Powdered Mica 30,500 (z) Complex sodium, potassium Aotlon of mica dust similar 1

. magnesium siiicate. Unfixzed alc. Soo item 20L; Practic

g chemical constituency. unlikely. ’
o : .

3 : 1796 ** - Ming Orange 2,875 72% lead chromate ‘Obvious possible source of le
2 19% lead sulphate See item 9.

: 9% other lead compoundse

T , .

2 1814 Petrolatum Paste 1,844 Stanoline amber petrolatum paste. Possible source of low-grade
2 |

=2

~3

~2

w



™

Codef Name Taotory Composition Toxio Properties
Conausption
1817 Surfex . 7100 Troated calcium carbomate. Calcium carbonate essentis
s See item 66.

1825 Lithopone (treated) 163,650 See 1tem 461H.

1830 Chinese Blue 2,033 1003 ferrloforromnido. See item 1288,

1831 Chinese Blue 4,283 100% hd See item 1288.

1832 C.P. Prussisn Blue 1,800 | Ses item 1288,

1857 - Dry Ice 47,824 (2) Sol1d carbon dioxide Used in varnish wentfactu:
burns following direot cor
of finger tips almost ine
direct handling.

1877 Extra Fine Lining 4,600 (z) 1004 aluminum See item 292,

Bronze . .
1897 Titanium Dioxide 117,204 (1) T1tanfun-barium mixture, 30% See item 1097.
T1i0p
1785 Chrowe Yellow 2,008 (z) Mixture of lead chromate and Obvious source of 1sed po!
lead sulphate. 1tem 9.
10109 Para Toner (déep) 11,910 (z) 95% organic color Theorstically may contain
. &% oaloium oarbonate Real toxicity not proved.
’ material possibly lighly
10121 Para Toner (light) 19,845 (z) 924 anilin color See 10109,

8% calcium carbonate .
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Specimen Yorrmlae for Coating Compounds, Thinnsrs,

S et

Bases, Etc., together with & Discussion of the Toxe
icity Resulting from Complex lixtures.

Foremostly, the preceding discussion deals with individual

.chemical substances and fairly simple nix'ttﬁ-u;» Thus, comment has been

made upon such dasic sudbstances as denzol, toluol, ethanol, butanel,
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 series of formulaw showing the eouposi-
tion of a variety of compounds utilized in the making of still more complex
products. After the listing of these formulas, brief discussion ulpro-
vided concerning the toxicity of these compounds.

Representative Formulae

1. lacquer Base §223 234 10109 Pars Toner, Deep
Deep Para Red 12# (113) Raw Castor Oil
© 28# (1620) Divutyl Phthalate
24F (1651) Ester Oum Sclution
. 134 (1519) Demar Gum Solution

Of these five ingredients, three -uu Tepresent compounded articles,
namely (10109), (1851) and (1519). Thus (10109) Para Toner, Deep is

made up of an organic color and calcium carbonate. The Ester Gum
Solution consists of 650f of ester gum and 350% of (584) xylol' and further
Damer Gum Solution consists of 474F of 1239, Damar Oum, plus 185§ of

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

Thus it comes abdout that under the somewhat imnocuous term
"Deep Para Red” there lurks the possidility that in the successive stages
of manufacture there conceivadbly might be brought about distinct exposure
t0 two subatances definitely known to de toxic, namely toluol and xylol.

2. Thinner 04518 (ls28) 110 gals. (149) Benzol
50 gels. (2611) Isopropyl Acetate
10 gals. (1167) Butyl Alcchol
30 gals. (1170) Butyl Acetate.
~

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 reference to "caution'
as required in connection with the use of bvenzole

Since this formula may not be teken as representative, the
formula for a second and more udoly used thinner is here shown in the
following {tem: :
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(1514} *3* 3rade Thinner Acme Use

S. 207.5 lbs. (1170) Butyl Acetate

49 *»  (2611) Isopropyl Acetate

81.5 " (1686) Ypecial Naphtha Driocisise
109 " (584) Xylold

241 *  (241) Toluol .

27 *  {1167) Butyl Alcohol

Again 4t appezrs thet in the more or less standard thinners,

*.14quid substances capable of Trirly Teady svaporation widely are used.

This corment stands distinctly 4{n relation to the complaints being mede
by these investigators about the undesirable work conditions in the
Jacquer Department.

4o (1696) 1/2 Sec. Base Lacquer (Cotton Solution)

415 lbs. 1226 1/2 a'ee. Nitrocellulose
108 " (2611} Isopropyl Acetate

166 " (1170) Butyl Acetate
28 " (1187) Butyl dlcohol
15 " (330) . Grain Alecobol

225 » (241) Toluol

" (584) Xylol.

45

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

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

374 lbs. T=245 Rezyl Gum

. 93,5 " (1170) Butyl Acetate
93.5 ®  (2611) Iacpropyl Acetate
280 " (241) Toluol

e Lacquer Tint 507, Canary Yellow

142 1ds. L.B. 207

14 lbs. (1851) Ester Gum Solution
59 lbs, (1519) Damar Gum Solution
€13 1lbs. (1807) Cotton Solutionm
52 1bs. (1818) Solvent Base B

0f the foregeing five ingredisnts, themselves repressnting come
plex compounds, all require still further analysis in order to reach the
individual constituents. In this case, further anslysis is not here listed
to save space, dut the point remains obvious, that in all instances wide=
eprosd use is being made of substznces, the toxicity of which s well ea=
tablished.

. 7+ Synthetic Base 507, Deep Green

5 1b. 547 Aluminum Stearate *
" 11024 lMilori Green

1 " 11025 Chrome Green (light)

6 " 1195 Bone Black

9.5 " 1538 2inc Sulphide ) .

7.5 " (2142) Synthetic 0{1 Mixed Varnish

(2142) 1s (1257) high flash naphtha and (3085) para thinner. In turns,
certain of thebe ingredients may further be droken downe

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

compounds, high flash naphtba and other substances of potentially harmful
propertiess

.
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The objective in mind in presenting this discussion of the nmake=
up of compounds is to point out that with practically every ramification of
paint, varnish, lacquer and other ooating manufacture, theoretical oppor=-
tunities for exposure almost regularly éxist. It is not argued thet actual

and practiczl exposures prevail, dut instead it is maintained thet these

“toxie compounds, being sc widely spread, might, on occasion, give rise to

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

The Toxieity of Mixtures of Harmful Substances » .
In the world of industrial toxicology, much is known about the

'dangerous properties of a great variety of individual sudstances, including

liqQuids, solids, dusts, vapors, gases, mists, etc. Ways and means have been
devised rc‘u' measuring the conceﬁtration of these various agents @dor divers
eircumstances. When, however, thase substances are found &s mixtures in the
atmosphere and particularly as mixed gases or mixed Yapors, an enormous
lack of informetion exists.

It is well nigh impossidle, with any of the equipment and pro-
cedures now available, readily to measure on a percentage dasis the presence
of such vapors as those from denzol, toluol, ethyl slcohol, dutyl alcohol,
{sopropyl scstats, glycol, when thess substances, or sny similer grouping,
co=eaxiat, With reasonable certainty, the extent that various constituents
of a vaporous ﬁixtnre may be estimated from a knowledge of the respective
chemical and physical properties. BHowever, in complex mixtures, this
adcurscy may still provide for a thirty or £ifty per cent errors -

Zqual difficulty is enocountared in delinesating the effects of indi-
vidual memders of a group of mized vapors or gases. To some extent, the
action of one particular constitusnt may mask the mnttpltationl ot
harmful action of some other comstituent. In u:lustrinl hygiene work, this
situstion gives rise to a well recognized but little koown field of mixed
intoxication. Such a situation exists in the Lacqusr Department of this
Plant. Eere it is known that e very high concentration of mixed vapors

is widely present, but it is not kmown that this vapor concentration is
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paramountly made up of any one vaporous materisl present, such as toluol,
xylol, butanol, ethanol, nephtha, acetates, or others.

By commoxn consent, under such circumstances, much lisnificaneo is
attached to the most toxic body present in a mirture and to assume that

at least a portion of the vapors present eriss from this onéutanding agent.

"1In the .cese ©f the Lacquer Depart-me';t. such signirieance. is to be attached

o toluol and to butanol. Because of the inability precisely to measure
quantitatively the rresence of bharmful vapors in mixtures of vapors, it
becomes necessary to stress the importance of providing preventive

applisnces and practices such 8s will largely eliminatie the entire lot of

distuwrbing vapors or gases.
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OLUOMDATION SURVEY

In order to present a better understanding of the results
o? this survey, scme of the factos enéeung into the récomndstions,
appearing later in this report, are first btriefly cmsmu&l. These
factors relate to the more common defects of industrial {llumination,
such as (1) intensity; (2) quality (coler or spectrsl composition);
(3) distribution; (4) steadiness; (5) diffusion; and (6) direction.

One of the most important factors of industrial illumineticn
is the imtensity of light. The time required for a worker to see an
object is dependent upon the quantity of light on that obdject, For
sxample, it requires twice as long to see st 3 foot candles as at
30 foot candles., ihere the industrial worker has defective vision,
the time element increases =nd since a large percentoge of 1ndustr;al
workers have defective vision, uJ.um;nation intens{ties becoms an
important factor.

The Guality of light as mentioned above refers to the
color or spectrcl distribution of that light and it is geperally
egreed thet light which approaches diffused daylight i{s best fram
an industrial point of view. In most artificial lighting instellations
the light employed is too yellow. <+his fact beccmes of even greater
impartance where color judgements are to be made. Xogardless of these
facts, however, crdinary light is entirely satisfactcry if all other
factors of {llumination have been properly consideret.

The distridbution of light in any workroom is sn exceedingly
impartant factor in industrial illuminaticn. Ths jdeal situation
exists when :th: general workroom illumination is high with loc.al
lighting for those eareas requiring close vork., In case of defective
distribution, the worker in.the well lighted area is unable to.seo
for a 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 unsteadipess Of artificial {llumination is the source of

fatigue due to constent demands upon the eye for readjustment. This
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factor is of little importance in this plent, but in plants where low
frequency current 15 used, it becomes an important factor.

Froam the industrial standpoint, difrused light plays a very
important part, since workers in properly diffused light avoid
repid fatigue and Ayestrain. Diffused light dces not produce sharp,
dense shadous which are & proliric cause of industrial aceidents.

In genersl Aiffused light is furnished by providing frosted glass
reflectors, indirecting lichting and refle cting surfaces,

In most cases of industrial illumination, dircction of
light is of little importeance when projyer ¢iffusiom snd distridvution
of light is furnished, However, if the eye receives direct reflection
or is in direct line with the sowrce of light, careful consideration
should be given. These two condit ions pro‘duloe glere which permanently
injures ‘tbe eye and affects ths nervous system.

Since the factors of illumination mentioned adbove directly
effect the workman's physical condition or the guality and quantity
of work produced, illumination becomes an important consideration for
this campany. In making this survey and recommendations, thease factors
were kept in mind et all times,

The unit of {llumination 4s the foot cantle and it 4is in
these terms that the field date and lighting requirements ars specified
in this rep;:rt. The instrument used in this study for the collecticm
of field data wus the Veston Foot C andle Meter. Its size and the
rapidity with vhich readings can be taken make it particularly
adapteble for the ccnduct of a survey of this type. The fisld dats
wera collected with the assistesnce of Mr. J. X. Glymn who located
the various menufacturing departmsnts and obtained certain neéesury
informat ion. .

In genersl this survey wes cctnducted in the following manner.
First the building and floor or dap&tnent awmbers were recorded.
Genaral observat ions were then mede and recon\e@ 0f the gensral
conditions affecting {llumination such as conditioﬁl ot fixtures,
cleanliness of windows and akylights, cleanliness of fixtures,

condition of walls and ceilings, position of cutlets and e general

evaluation of the present lizhting conditioms. Infomation as to the
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kxind of day and whether or not the suﬁ was shining was also recorded.
Ffoot candle readings wex:e then taken at the plane of work end at
operator'c position. Although readings were not taken at ell points
of vork, representative readings were teken in each workroom which
gave an average picture of the working srea. In the case olf the
ger‘:orll offices, readings on avery second or third desk were made.
The .survey covers the manufacturing departments, gamni officess
laboratories, printing department, maintenance department, power
house and certain other miscellanecus work places. Although very
few, if any, resdings were taken in warehouses and stairways,
certain odservations were made and some consideration is given in
’ thi‘l report.

On the day which the survey was conducted the atmospheric
conditions were scmewha: changeable. During the grontar.pnrt of
the forencon the sun was either partislly or entirely hidden. The
visibility was generally poor, However, in the afternoon the sun
appesred and disappesred several times, but in general visidility
was zood end the sky bright. The changing atmospheric conditions
necessarily affects illumination readings and in makcing the specific
recommendations these factors nn'tikon 1’nto eoﬁtirlonﬁon. in
general it was considered that outside atmospheric conditions
increased the illumination resdings by 30-50%. Howsver, in ‘lou;o‘
cases it was lﬁihnd that outside light was slmost ontix;ely
retpomiblé for the foot candle lreuungl obtained and recommendaticns
vre}e nade néeordingly. In still other cases, outside illumiration
entersd in little, 4f any. A

Referring to the specific recommendations which follow
it will be noted that in certain cases no suggestions were made to
increase 1lluminstion. In scme of these cases the illumination is
alresdy sufficient while in other cases it is believed that the

illumiration will be increased sufficiently providing the general

recammendations are followed,
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It was noted that in’ several manufacturing departzments
of this plant a reflector was beizg used which wus squipped with a

screen over its face. Although this types of reflector protects

c.adnst breakags and other damage it fileam auk o dols percontage
of the light, thus reducing its efficlency. Thie type of reflestor
also traps considersble dirt and unless it is olesnmed freq.uently.
the light furnished the workroam is reduced to = »indmm,

In a previocus section of this report a mention of gillro
was mde.. Througbout this plant it was observed that many workmen
were exposed to glare. In many departments, especially the storage
rocms, large numbers of bare lmps were used as a source of light.
Aside from the fact that {hau lamps produce glare which causes
ipjury to the workmen, the ottieiency. of such {llumination is very
low, A large percentsge of the light produced by these lamps is
abeorbed in the oeiling, If these llmpu were equipped with approved
reflectors, all light would be directed toward the floor which would
protably result in adequate illumination for this type of work place.
In still other cases, reflectors of sn anclent type which hevanot
been properly maintained were being useds

One of the ‘grntett factors in the low foot sandle readings
observed throughout this plent was the acoumulnticn of dirt o;x the
sources of light. Since it is poseible for dirt to cut out
practically all of the light from a particular source, it is reasone
able to believs that the general lavel of 41lumination has been
groatly reduced in this plant through dirty fixtures, windows snd
skylights, Since reflected light plays sn important part in
industrial lighting, it is believed «:iut‘ the genersl lavel of
{lluminstion has been reduced through poor rotfecting wslle and
ceilings, This conditien was in evidence in many departments of this
plant,

Referring to the accompanying table, there wore two

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

to incresse the gemeral illuminatfion. The lsmp referred to is the

-
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I. B 3. larp #778. This lamp i{s especially made for offices and
is epproved and recormended ty the Illumineting Sngineerinc Society.
Recommentations:

Aside from the indivicusl recommendations appecring in
accompanying tebles, the following gesneral corz.enis are in order,

12 it ray be assumed thot nearly perfect illumination is to be obe

. taiped. It:i» pointed out that the standards set in-this :section

are quite high and in scme measuTe slmost unattainzdle in this es=~
tablistment with some o0ld buildings. On this eccount {t seems only
fair that these investigators recognize that if the company comes
within 15 of etteining the high standards set that a very good

Job will huve been accomplished in improving lighting in this plant;
In short, all recomeniations rade tbroughout this saction may be '
discounted 157 should the need srise.

1) Wash walls and ceiling or paint walls apd ceiling in general
offices (main offices). If feasidle, this shou:l:d also bs done in
meny of the manufecturing departments.

2) Clean lighting fixtures in all offices and printing department
and clean once each month thereafters '

3) Clean lighting fixtures in all other departments and clean oncs
every two months thereafter.

4¢) Replace burned out lamps and those lamps which have had 1000 or
more Sours of service. Change hnpi every 1000 hours of service
thereafter. ‘

§) Wash windows and ekylights and repeat process at least twice each
years

8) Replace o0ld type of retiector with new approved type in all cases
where old type is pow being used. ' *

7) Install approved type of reflector whare bare lamps are Row in
service.

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

9} Eliminete all open lights in those sections o2 the plant dominated

0007-SWP-000030804




L

by safety light equipment. It {= quite foolish to install 86?5 of

spark proof lamps and thea intersperse 2035 of unprotected lamps.

Such is reported to be the case in a few departvents.
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NOISE

One of the most neglected aspects of iii.atrial hyéiena
centers about the ill effects procduced by noise. In truth, the
Acme plant is not outstendingly nolsy on ccmparisorn with sore
t*her indastries, ‘such s the automobile ‘industry.

Prior to mentioning, by way of exsmple, several noisy
places exd practices in the Acme plant, a series of corment s
intrcduced in%o this report, bearing or noise. These items Sf
comrnent have been made by various persons in this country and
in Europe, and are not especially directed to industrial nolses,
but instead include street noises, cdisturbei sleep, etc. The
iteﬁs now follows

Statements made by Sir Rovert Armstrong-Jones, C.B.E., X. Du
De Sces etc, .

"The ordinary worker, if he is to support himself and
his family snd €5 carry on, has a pre-arranged and proper setting
for his period of rest, and his life is of necessity ors of
routine, He goes to bed tired and exhauested, but he is repeatedly
roused, and his sleep disturbed by loud and most distressing
noises. He rises in the morning nhnky: confused and unrefreshed
after his so-salled ™night's rest.™ EHis health suffers. his work
deteriorates snd he eventually joins the hizhly sensitive
nsurasthenic, #ho jumps even when the clock strikes and he may
in consequence of loss of sleep end his life iz tae asylus, or
he may try to get sleep frox druss 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, . D., eto.

"The effect of noise, especially prolonged noise,
on the nervous system may be in the nature of a constant strain
and drain on nervous energy and this may lead ultimately to
exhaustion. It 4{s this action of noise, cuusing nervous and
mental exhaustion, that leads to neurasthenia. This seems to
be a much more common disease now than formerly....The consequence
ef neurasthenia, apart from the misery it entalls, is a loss of
national efficienoy, which is sz important matter in these days
of struggle and competition....It is alleged that loss of sleep
occurs either ss a cause of a symptom of mental breakdown in
about 75 per.cent of the cases....Undoubtedly loss of sleep is
one of the causes of insanity =~ and the production of sleep one
of the means by which insanity is prevented n.nd also cured.”

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

"This committee, after & ttudy of data so far made avail-
able through research, declared that the continual pressure of
strident sound to which New Yorkers are subject tends to produce




el

{mpairment of hearing, to induce harmful straia upon the nervous
systenm leading to nsurasthenic snd psychastnhenic states, to cause
loss of efficiency of workers and thinkers, and finally to inter-
fere so gravely with sound, refreshing sleep that rest is difficuls
ed in scme cases impossidle. -, _
Aside from the effect whish constant noise has upon many
individuals and particularly upon their hearing, the committee
found that the abatement of noise is imperstive decause it interferes
with sleep. )

Urowing children, many invalids and el convalescemt
patients are in need of complete gquiet during the day ss well as
the nignt. In addition to these, Hew York contains many night
vorkers who must obtain their necessary rest during the daylizht
hours. *‘hese facts make it clear that a partisl abatement of noise
durisg 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 Nolse
on Human Beings found that: ) .

*Hearing 4s 'apt to de impaired in those expossd to constant
loud noises.

Noise interferes seriocusly with the efficiency of the worker.
It lessens attention and mekes concentration upon any task difficult,

In the atteapt to overcame the effect of noise, great strain
is put upen the nervous system, leading to neurssthenis and psyches»
thenic states, ard necessitating frequent recuperation in the country
to maintain mental efficiency and alertness.

Noise interleres sericusly with sleep, even though in some
cases 1t appears that the system is able to adjust itself so that
wakefulaess does not result,.

It is well established that, ia addition ¢o these other
ovil effects, the normal development of infants snd young children
is seriously interféred with by constant loud noisesn.”

tatement mede by Professor Henry J. Spooner 4n the Guildhouse Monthly
Uagazine, London, November 1929,

. "Hoise ~= the most insidious and harmful plague that has
ever affected the human race.

Ons of the most serious aspects of the noise prodlem is that
of sleeps particularly in cases where mental wakers and invalids
ars concerned. Normally ebout a third part of our lives is given
up to sleep, that "sweet restorer of tired mature.” XNow science
tells us that those who think most and do most mental work require
most sleep, and that if the recuperstion does not equal the expendi-
ture of the brain's enérgies, that organ withers, causing insanity.
The ancient torturers well knew that persons prevented from sleeping
always died raving menidess and the Chinese.torturs of the noise,
and the inquisition slgep prevention, were based upon this fact. Couns-
less people living near late-traffic noises are deprived of sufficient
sleep axd are thereby injured in health, even when the bddroom windows
are closed to keep out the din. But the denger to health and 1ife i¢
greatly increased in the cases of invalids who are deprived of that
vital balmy repose; -life's nurse, sent from heaven to create us anew,
day by dey.




Frue Silice is Extensively Introduced into Ball Mills
but Irregular Operation Eliminates Practical Exposure
to Silica Dust. Beall Mills sre Universelly Noisy.

Acme Thite Lead and Color Works
Hamtramck (Detroit) Michigen

0007—SWP-000030822

a—,




o

Statements f{ran radio talk by lewis H, Brown, Chairman, Noise dbatement
Commission, over Station FEAF, January 28, 1930,

"1t has deen l‘nm“oyond peradventure of & doubt that =«

Eearing is undoubtedly affected by exposure to continuous
noises.

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

. . It an attempt to compete with noise, great strain is put
upon tbe nervous system lesading to neurasthenic and psychasthenic
states. )

Hoise interferes seriously with slsep, and this {3 a-f
serious import in the case of the sick and convalescext.

. The normal development of infants and young children is
seriocusly interfered with by constant loud noise.®

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

The fact thet people can rot concentrate so well under
the influence of noise has & profound influence on our daily
working lives and on the work of school children and college
students.

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

~ Yoise interferes very sericusly with the efficiensy of
the worker. It lessens sttention and mekes concentration &ifficult.
In sttempting to overocme the effects of nmoise, grest strain is

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

. Yoise may break or interrupt sleep, may make sleep
disturbed and unrefreshing, or may produce insomnis.

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

It i3 & well established fact that the normal development

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

It 4s & proven fact that, o the busy brain worker, to the
sick, to the pervous, or to the wakeful., noise is a sericus msnace
to which adaptation may be impossible.” * ’

In this plant it should be.a genersl poliocy to eliminste,
to the extent prectical, all possible noises, Within the plant
itself there are three classes of noise now specifieds
(1) .Noisy machines: Exsmples - filter pumps in varmish filtering

room, ball millse

(2) Xolsy practices. Exemples - faulty operatién of can 1id dating

0007-SWP-000030823.




work, incessant ringing of auto call bells

(3) Unnecessary rolise made by workers in quiet areass such as
unnecessary whigling, shouting, eto. in laboratory ares.:

I4 is at once granted that all noise may not be eliminated
froz this ph.at. However ;omo noise may be completely irradicated
and some may be mitigated in large measurs. Three items are here
discussed for the purpose of indicating coumtrol messures.

(1) The noise produced in connection with tin 1i1d stamping is
chiefly due to the falling of tin on tin after the lids are
stanped. In due sourse each of the two pirls observed
working on this operation will become purtially deaf end in
tire partially permanently deaf due tc this continuous din.
éy simply arranging for these dated 1lids to flow from the
machine without dropping/meh of this noise may be eliminated.
A few simple tricks such sz keepiné the piles of 1ids small
throug}; using « snall rather than a large container 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
sbsent from their offices through the ‘ringing of the auto
call belly to keep up this ringing somewhat indefinitely,
and for some such period as ten or fifteen minutes. Such a
bell located near to these investigators' offise has
necesgitated postponing consideradle work until nights
or Seturdsys and Sundays. Undoubtedly other persons sre
sizilarly affected. Taere is no such thing as "getting used
to" the noise, even though a person conscizusly falls to
notice the noise present. Ths hearing dpparstus registers
every sound, even though a person's consciousness does note

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

nunbers of times, belleved to be as high as forty or fitty,

In the absence of emergencies would it not be sufficient to

lizlt these auto calls to six or eight ringings and then
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repeat after an intervel if the perscn sought does not re:pondt
(3) Workers in ths filter preoss room inevitably will be made
partially deel by the nolse of pumps, provicad this noise as
heard bty these lavestigators continuef. Possidly this noise
may be irradicated through the remedying “v mechanical defects.
Conceivably other types of pumps -may .be zudbstituted. If
paither of these suggestions are practioal, thea at least
workers in this ares may be furnished esr plugs of inexpensive
type such as are manufactured by Flents Products Co.. Ine..
103 Park Avenue, New York, ¥o Y.

As en item 4in a gereral program of iadustrial hygieno.
noise abatemert should be included. XNew operstions should be
considered in terms or whether or not excessive nolse will be
produced. Do.ree‘cin machinery such as worn bearings should be
repaired in order to eliminate excessive noise. Through 'oducttién
workers should be encouraged to avoid continuous whistling, un-

necessary shouting such as takes place within certain office areas,

at ths present time,
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BLOOD EXAMIRATIONS

Whenever typical lead poisoning arises, no difficulty is ean~
countered in making a diegnosis. On the other hand, when persons are
suffering from  long existing lead poisoning and comversely when persons
are absorbing lead dut do not have any ¢linical lead poisoning state,
precise dlagnosis is most 4ifficult. This second situation, that is “lead
aSsorption" is most important to lsad using industries. 4t ¢the present
tims, the best knownmethod for determining minor intakes of lead into the
bodies of workers is through the application of what is known as the "Baso~
philic Ageregtion” Tests This exemimtion is quite sizmple and is based
upon nrntien in the type of red dlood cell, which change apparently con-
sistently takes place whenever workers are abdsorbing very minor quantities -
of lsads In the City of Detroit, in the past two years, approximstely
200,000 of these tests have been carried out by various ladoratories and
various t;e!micnnl. In some instances the work may have been performed
bafily, so ‘that the results obtained were not entirely reliadle. Under
our owa control, approximately 20,000 such tests have been oarried out,
all 62 which we believe to be free from technicel imperfection. This test
is positive in certain other disease states besides lead poimoning, include
ing all of the anemias. Workers exposed to the fumes of benzol, taluol,
xylol and possibly other liquids used in Paint ‘work provide 1;0-1‘;17-. tests.
However, for uub:tancei other than lsed very mmch less is known sbout the
test. l

A detailed description of this test {s to be found in an
acoompanying reprint entitled "Basophilic Aggregation*Test in the Lead
Poisoning Ejidmic 6: 1934-65'; Also a second reprint is ?midnd en=
titled *"Ths Atmospheric Content of Lead and Its Correlation with Baso~
philic Aggregntion Tests in Exposed Storage Battery Workers", The second
rupr;.nt is based on a small study in the storage battery industry, ‘tut the
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data there furnished may very well be applied to the paint industry in
showing a correlation between the quantity of lead present in the .aix-
and blood changes ir workers breathing that sir.

‘ In this plant, 103 persons have been tested by this
_ba__-cpmic uggregation mathods The details 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 absorded
lead. Those below 1.5 ordimerily may be regarded as normal. Between
1.5% end 2% is an uncertain zone, but no great attention is paid the

findings in this dbraciket.

Keme ' Dept. BoeA.
Lab. Technician 0.5%
" Clerk 140
REDACTED " Technician . 0.5
" ” o.l’
" bl 0.8
" . 1.0 .
» " [
- b 005
Dry Xix Fnams 1.9
» L] » 2.0
" " d 242
Lacquer, Mixer Q.05
Aluminum Mixer . 0.5
Dry Mix Tnamel 0.8
lacquer Mixer 0.8
" L 059
" b Oeb
" » Oed
Dry Mix Enamel . Osd
” L] L ] 0'5
Lacquer Mixzer } 1.3
Dry Mix Pnamel 07
Lacquer Mixer 1.8
Dry Mix Enamel 0.9
" L] - 1.0
Lacquer Mixer 0.4
Cen'l work ia Lacquer 0.5
Tube £illing 0.5
Wet Mixer . 0.t
" L ) ’ '.4‘ 006
Tube fillimg . . .o 0.7
Dry Mixer Co - 1.2
Supt. House Paint -~ - 0.4
Paste Paint Filler 0.9
Wet Liixer-paint 0.8
Dry Mizer 1.4
4 Wet lMixer 0.5
Dry Mixer 0.7
" " 0.7
: Tube Filling 0.5
: Dry Mixer 0.6
Wet Mizer 0.7
Tinter . 0.4
Dry Mixzer 1.7
Drum Cleaning 0.9
" " 1.0




While tost Container labeling is Performed Automatically
Some Hand Work is Done Involving Skin Contact with Irritant
Paste and at Times with Lead on Terne Plate Containers.

dcme White Lead and Color Works
Hamtramck (Detroit) Michigan
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Name . Dept. Bede

Vet dixer Oediv
REDACTED Tube Filling 1.0
Mix Foreman 0.8
Paste paint foreman 1.7
Dry Mixer 1.1
" ol D8
- I i " '0e8
Paint end Varnish Remover 18
Varnish Technician 1.0
Varanish Cooker ' 03
Varnish Cum iiarebouse Q.4
Varnish Research 0.5
Filter Varnish . 1.5
Varnisk Gum Warehouse [+1Y )
Varnisb Cooker 1.0
Drum Cleaning Q0.4
Varaish Cooker 1.8
Lacquer Grinder . P8
Varaish Filterer 0.7
Lacquer Thinner Co De8
Varnish Cooker . -
Varnish Cooker Q.9
Varnist Thinper 0.3
Receiring Qa8
b 1.4
» 1.5
" Le0
" 0.5
L 0.9
L 0e8
- " ' 07
¥ yard gang [¢7% ]
0.5
Yoerd man 0.6
Receiving 1.0
® yard gang 1.3
LA L 0.3
* Sup't 07
" 1.6
* [+ 18]
hd 0.8
" 0.5
. L Oeb
L4 0.5
" 0.5
labeling Osb
» : De9.
. 1.0
" . 09 ‘
" Ded
L] 2.7
Jenitor : ) 0.9
- 1.2
Yard man (refuse pile burmer) 2.5
CONTROLS
’ Unexpcséd to Lead
Vice President 0.5
Factory lanager C.7
Survey Director C.8




o

Continually series of bdasophilic agzregation tests are
beipg made on persons wholly unexposed to lead, and ineamuch as lead
1n' amall quantities is so widely distriduted throughout this plant,
no large number of control tests have been made directly in the plant,

We, however, are influenced by control tests continually being made in

.other .portions of the City. ‘The average worker, unexposed.to.lead,

presents a bascphilic aggregation test of approximately .8%.
From the adbove list, those persons showing nsar 2% or

over 2% are!

. Name Dept. Bede
‘Yord Man (Refuse Pile Burner) 2.5%

REDACTED : Dry Mix Ensmel 1.9

» " " 2'0

L ] L] L] " 2.2

Lebeling 2.7

It ia believed that these persons sre absorbing lead and
eoncein‘oiy might becéme clinical cases of lead poisoning. 4t this
writing, four of these five pu'aou'hau been ipterviewsd, three of
whom are hale, free from complaints and free from the ordinary signs
of lead poisoning. 4 fourthd, . on casual exemination,
presented evidence of weakness in the right band and forearm; he also

showed a suggestive leed line on three teeth. It is believed that this

_man is a borderline case of lead poisoning. However, if any one of these

workers suffered a gestro-intestinal upset or some ordinary infection, or
engaged in an alcoholic bout, they might beocoms cases of lerd poisoning.
This, bowever, ia unlikely except in the case of the fourth workman.

Three of these 'orkars. are exployed in the Dry liix Department,
where a lead exposure is kmown to existe 4 tour:th bandles containers
made from terne plate materisl and her hands are almost regularly liberally ‘
coated with black lead material, presumadly a lead oxide, rubbed off
of contaipers. The fifth dburns the refuse pi.le whick is Xnown to cone
tain & fairly bigh percentage of leed, It is thus mmintained that an
appropriate exposure has been shown accounting for the bdblood candition
Qescrided.,
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In at least two other sections of this report, additional
discussion is extended to the matter of lesd exposures in this plant. In
order to avoid undue repttition, no further comment is made at ﬁia 'time,
but other sections will include certain recomcendations bearing on these

© alightly 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 upiform 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 oumbers
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 certsin 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

bave been brought under coatrol.
This recent epidemic has provided

us a long sought opportunity for the

extended investigation of a 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
':s.led upon the enumeratica of the
sumber of basophilic containing
e:lésdin!heblood,indhﬁncﬁonwthz
widely used procedure of enumers
preformed stipple cells, the vtluem;%
which method is now somewhat ques-
tioied. The method as carried out is
similar to that lately used by Jones and
bis 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 Pusric HeartH

process of preparation and staining, w,
prefer to use the term * Basophilic
Aggregations,” which term uniform)
appears in the subsequent discussion
of this test and our experience with it, -
which aow follow.

BASIC PRINCIPLES

In normal adult buman life, the con.:
tent of erythrocytes in the blood stream
is maintained oo a fairly uniform lew
by the orderly entry of new cells from
the bone marrow replacing those tha
have been destroyed.

These new cells are essentially
mature, oaly about 1 per cent er.
hibiting any of the several known
characteristics of immaturity. In bone
marrow, during the formative period of
erythrocytes, an eatirely different
cytology takes place varying with the
stage of development of the red cels.
Readily there may be demonstrated
nuclei, protoplasm, and basophilic
substance. In due time a change nct
known for any other cells of the body

hazards - occurs; a chemical (hemoglobin) re

places the protoplasm and the nuclews
is extruded. The erythrocyte is thes
ready for its chief function in the
circulatory blood. 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 tesic
ageats 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 tbe
former may be cited lead, benzol.
toluol, xylol, possibly arsenic anc
chlorinated hydrocarbons, such #
carbon tetrachloride; of the latter tht
effects of high altitudes constitute o
obvious instance. The chief charac
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teristic of these liberated immature cells
is the presence of basopbhilic substance.
Polychromasia (polychromatophilia),
punctate stippling, and reticulation are
but different manifestations of one
henomenon-——the nce of basophilic
fubsunm The ‘::cet form of this
basophilic substance existing in the un-
altered blood is little known. 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
particles in acid suspension, or possibly
in their inpate form in acid solution.
Reticulated cells probably are produced
oaly as & result of lahoratory manipu-
lation and thus while not being true
artifacts are laboratory cresticns. With
suitable laboratory facilities one fs able
to observe through the microscope the
actual formation of reticular processes
in cells not previously exhibiting such
reticulation. Through variations in
laboratory technic, the experimenter
may produce at will in & single blood
smear all the well known varieties of
reticulation, as {ragmented, anasto-
ing, wreaths, mossy forms, etc. If

Through unknown , the ultra-
particles observed as poly-
chromasia or the ic materials

in acid solutions, are caused to srrange

themseives into masses characteristic of

stantial publications, brief excerpts
{romwhidimnow,mded
Key* notes:

If an individual reticulated cell be watched
crefully during the process of staining, the

net can be seen to grow under the eye of
the observer as though it were being formed
by p ion of the from the
wmundmg medium.
It {s difficult to conceive that fixatives
caue & deﬁnite netvork to bmk up into
and unl.
fomly distributed lhrongh the cell (ie,
hilis), ives tend to &x
!atnceﬂuht pmdueu b situ. It b conse-
quently felt that the conclusion is warrsated
that the reticular network as seen in supra-

rythrocyte.

My observations lead to I.he belief uut
the granules of punctate
formed of the same basophilic substance vﬂd:
in simple anemias gives pictures of poly-
chromatophilis and that because of the
pathologic process the substance is aggre.
gated into small granules in the cell
{punctate stippling).

With Wright's stain allowed to dry on a
stide to which salt solution snd bdlood is

. added, B0 polychromatophilia is seen but a

dcﬁnlte basophilic reticulation siowly sppesns
in the basopbilic

Bnophnlc mbﬂnn (ie, ol tem) b

" since

m.ieuhdon are artifacts due to the action

of a stain on s substance distributed ual-

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 on 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 demonstratad either in the
form of polychromatophilia,
basophilia, or reticular designs,depen
ing upon the staining method used.

Suophmc substance long has been
regarded as the foremost blood finding

‘in lesd poisoning, 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

basophilic 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 lied between 0.4
and 0.8 per cent. With workers ab-
sorbing lead without clinicil manifesta.
tions and in early lead poisoning, the
percentage ‘commionly 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 fepresents the
threshold, findings within which being

open to doubt, In the absence of otber

pathology, any finding in lead exposed
workers of, or in excess of, 1.5 per cent
at once suggests the probability of lead
absorption.  Findings in excess of 2.0
or 3.0 per cent are to be associsted
with an increased imminence of clinical
lead poisoning.

Search for these basophilic forms is

“or.Pueric Hearti

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

interpreted in relation to our clinical
observations of the persons examined
either as controls or s leaded patients,
This procedure justly has 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 satisfactory

" when its several ingredients are pure.
The formula is as follows:

Toluidine blue . . . ...ovviivienn 0.8
BOMX . , 0 cievrrincerieiannaaens 0.08
Methylene blue solution (Loeffier's) S
Distilled water . . .....coiiiniels 100

Our experience with this stain has
been that it is mot 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-
factory.

A modified Manson’s methylene blue
yields more consistent results. The
formula is as follows:

Borsx . .. .i.een eseserseseense 1.0 gm.
Methylene blue . . . ....c0ieeee. 2.0gm.
Distilled  water (beiling)........ 100 ce.

best made in laked 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 lazboratory artifacts. Such
forms are far more visible than poly-

The borax is dissolved in the boiling
distilled water 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 st least 2 weeks. If used for long
periods, a progressive formation of




- BAsoPHILIC ‘AGCREGATION TEST

i .
p i ! i1l
H# il |
’ OLLLLLLLL o '

Fieune 1. Y ap
(2, £) oad wakaed (y, Y)
together with coutiag precedure

portions of slide,
os uaiform slide.

precipitate may appear. However, due
to the low cost and ease with which

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 cells 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

. e‘ ...' .:’ .
AR,

raorrd

Frovnx 11
laked portion of elide T Iag

Twpical microscopic $eld from wabmd
baso-

1093

Ficuee 111 Typica! microscopic held from faed
portinn of sme slide as is Figure 11, presestisg
unlshed, staived red blood cells. Lises of
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! aleohol
C. P. (methanol, wood alcohol) re-
quired to moisten the filter paper until
it clings to the slide. This is allowed

Ficrre IV. Semiachematic drawing of s basophilic
gation In laked red blood call,  Mansos

stain.  Magaif is origisal drawiag: 17,000
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+ to dry -until the filter paper becomes
Joose. .

The 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 & readable stain may be
bad in 2 minutes, and on the other
extreme it is impossible to overstain.
After staining, it is necessary to wash
the glides through 3 or 4 rinses of dis-
titled water. In some cities tap water
may be safely used for this purpose.
Air drying of the slides is recommended.
* The microscopic arrangements &s
used by us provide an oil immersion ob-

. jective and 8 10X ocular, which is fitted

with & Whipple grid. The outer lines
of this grid determine our microscopic
field (Figure III). The average field

- in 8 good 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. In the unfixed
portion of the slide, customarily 10
consecutive fields in two parallel rows
are counted, making a total of 20 felds,
-but in the more evenly distributed slide
20 consecutive fields. Then moving
to the fixed portion of the slide, § ap-
propristely corresponding fields are
counted (Figure I). The basophilic
aggregations are then expressed as 2
percentage of the latter,

Thus, if in the 20 Helds counted in
the unfixed portion of the slide there
were found 76 B.As (Basophilic Ag-
gregations), and if in the § fields of
the fixed portion 1,000 red blood cells
(or 4,000 in 20 fields), the obvious
percentage is 1.9.

The physical features of the B.As

" ‘are best presented in the accompanying

photographs and  photomicrographs
(Figures II, IV). The color of the
cells varies with the stain employed.
A clear, brilliant blue is obtained with
the Manson stain. A band tally is
used in the enumeration of the cells

oF Pusric HzarTH

RECENT RISULTS

During 1934 and the first two-thirds
of 1935, approximately 8,000 exami.
nations were made, using the technic
just' described. The examinees r
_sent employees in 16 plants and 6 dif.
ferent industries. Included in the 8,000
tests made are several bundred controls
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 ozide manufacture
and application, and lead smelting. In
some plants, but not all, concurrent
determinations were made as to the
amount of lead in the atmosphere ex.
pressed in terms of mgs. of lesd per
10 cu. m, of air. In the 3
416 quantitative lead determinstions
were made. The results from the baso-
philic tion tests have been cor-
related with the findings of the quan.
tity of lead in the atmosphere breathed
by exposed workers.

During 1934, basophilic aggregation
tests were carried out simultaneously
with stipple cell determinations, and in
some instances with hemoglobin mea-
surements and total red cell counts.
Very early it was established that no
consistent correlation was preseat. In
many persons wholly unexposed to
lead &n occasional stipple cell was en-
countered and among lead workers ap-
proximately 90 pet cent presented
numbers of stipple cells in the absence
of clinical lead poisoning, and often
after 3 months of no exposure to lead.
The number of stipple cells in lead-
using workers without clinical Jead
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 acceptability of men for
continued work. Many workers

regulacly eshibiting stipple cells i
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) their. blood smears pamsed through the

entire automobile production *season
without illness and without any lost
time. In similar fashion it m::lnnd
that no significant diagnostic values
resided in &:xﬁ muﬁud(l!.egtncmm:i‘t;n ’:é
hemoglobin percentages or in to
cell ?)unls.f m over bigh per-
cen! o jc sggregations
ver?ge:letecud with no significant
either in the obin or in
::nge erythrocyte m For this
reason all blood work other than the
ilic  aggregation tests was
abandoned as routine procedure in plant
surveys, although complete blood work
was carriad out in the management of
clinical cases of Jead poisoaing.

The trend of findings 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 1

Per Cemt Basophilic Cells
0.4

;

©00000000000000000000000
PAUOUNIWNOIINENEONONLRD &

OPPOMAR-GRM-E0ORAINNON TN
ZRARAN AP g EP mP N Ko R

Per Cont Longih of

Berepinlic Time on
Iwisials Age Calls Present Job
C. & 41 .4 18 yeurs
V. D. 31, 1.2 8 yons
M. L1 1.4 ¢ yeuns
T K 34 3.8 9 yenrs
J K. L 1.1 7 yuurs
G F. 4 3.2 1 yorr
A S a 3.1 ¢ moaths
DT 33 2.3 4 yuns
G. 3 3 0.4 2 yun
G. K. 30 1.8 10 monthe
T M 38 5.8 2 moaths
K, W. 2% 1.6 § yan
E.C s ¢.1 3 yun
S. P 30 2.0 $ yun
v. T 3 1.6 4 monthe
A C 3 3.3 1 month
F. N. [ 1.2 1 yan
5. H. % 1.4 3 yan
1 G 3 1.5 6 yoans
). C 3 0.5 1 yean
c C 2 1.4 $ yun
F. L. 40 1.4 4 yun»
18 33 2.5 ¢ yoan
LK i 1.9 4 ymn
C R 0 () 21 yun
were known to be essentially unexposed

to lead and definitely unerposed in
industrial pursuits. Almost without
exception control examinees-present less
than lusper cent of basopbilic contain-
ing ce

In Table II may be found the re-
sults of 25 workers in an atmospbere
containing lead to the extent of 14 mgs.
per 10 cu, m. of air. In contrast to the
control table just preceding, a fair
number of these examinees present
findings above 1.5 per cent. 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
higher the lead content of the atmos.
phere the higher the percentage of ex-
posed workers showing positive 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 at bere. An iopal worker

may yield as high a 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 refiected 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 1Mt

* BasoPNILIE. AocREcarIon Tesr Resuirs ew Woex.

urw Brromz amp Arrzz twz Lean Cowctirma.
Tion Was Resucts ssox 15 muc. »ss 10 cu. u.
or Am o 4 uC. Per 10 CU. . OF An. Euamsto
Tisz: 38 Davs,

Por Cent B. £. Por Cont B, A,
Colls When 312 Calls When 30
cv. =, of "‘i c-c. - o A

4
LT we. of  Lead

=y
<€

R B T PRI -1 Sldad 1 Tl ol

PmOeOOMENNO000sRLWIRRONO~O
AN OO0 P N= 000U NOnOANDO
P 3 e R T T A T Y S BT

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 basophilic aggre-
gation tests were not found to be in
keeping with our general experience.
The assumption is that because of the

or ‘Pusric Heartu

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
large 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 - effect 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-
centsges 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 aiter exposure
to other substances such as benzol,
toluol, xylol, arsenic, etc, Occasionally
in infectious diseases numbers of baso-
philic aggregations ghove the usual may
be found. Manifestly in anemias and
other types of diseases involving the
red blobd 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 frank
manifestations. Under such conditions
punctate stippling may persist.

In many publications the minimum
amount of lead that may lead to lead
poisoning is specified as from 1 to 2
mg. uga' daily intake. While this
figure may represent & primary
threshold at which an occasional case

of lead poisoning may arise, it is ouc’

experience that many hundreds of
workers continue at employment in
concentrations much higher without
demonstrable impairment.  Without
denying the possibility that a daily in-
take of 1.5 mg. of lead may produce
lead poisoning, the belief is

that the practical threshold may be
cousiderably higher and in the gemeral
range of from 4 to 8 mg At least,
years of exposure to such concentra-
tions have not led to a single recognized
case of plumbism in several plants
indo\;ded in this investigation.

e of the practical advan
served by this test as described li:gi:
the fact that large numbers of persons
may be examined daily. In our ex-

. 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 & single day, as many as 70
counts have been made by cne ex-
perienced technician. This rate of work

stands in contrast to stipple cell
enumeration, which if properly carried
vut ordinarily yields not more than 20
determinations daily.

SUMMARY

In the 1934-1935 epidemic of lead
poisoning 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 '§,000 tesis 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

ing. An to this test
s Sesibed by i i 1924, Through
technical improvements, made
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
buman adults, these aggregates rarely
exceed 1 per cent of the total number
of erythrocytes, butin lead exposed
individuals the percentages ordinarily
lie above this normal maximum, when
considerable lead is being absorbed or
when clinical lead poisoning is im-




o

1 to 1.5 per cent and especially above
2 per cent in persons exposed to lesd
at once suggest lead absorption and the
possibility of approaching lead poison-
ing, or the actuality of early lead

In chronic lead poisoning this test
usually is not, but may be, ;:mltiﬂv:‘i
As lead poisoning progresses to exten
chronicity, the rslinbnity of the pro-
cedure diminishes., This test has been
utilized in lead-using industries to de-
termine the number of exposed workers
absorbing lead, as some proof of ex-
isting lead harards, as a guide for the
transfer of lead absorbing workers to
lead-free departments, as a 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 aggrega-

098 AMERICAN JoumnaL oF Pustic HEarte
) -minent. Findings of percentages sbove

tion tests, but in groups of wocker i
lead industries, presumably normal o,
cept for the possible effects of lead ey,
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

—dAnd Its Correlation with Basophilic Aggregation

Tests in Exposed Storage Battery

Crazy P, McCorp,*
Herszrr T. WALWORTH,
ng

INCE the last published

- report! made by these

workers on the use of

the basophilic aggregation

test as & measure of lead ab-

sorption and early lead poison-

ing, the number of tests made

ung&x; our control has increased to approximately
24,500,

As the use of this method extends, it inevitably
pecornes 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
urinary and.fecal analyses, atmospheric concen-
trations of lead, clinical manifestations and other
blood changes such as are uently carried out
in relation to examinations for lead abserption and
lead poisoning. Already some investigative work
has been carried out for the purposes of determin-
ing the extent of these correlations. but only
under conditions that preclude disclosure. Lately,
s limited inguiry has been directed to lead ex-
posures in a series of small scale storage battery
plants. The results, while not elsborate, unfail-
mgly indicate the- association 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 Storage Battery Industry

T IS not the design of this minor publication to

describe in detail the various steps in storage
hattery rnanufacture, potentially and often practi-
eally leading to lead e es. Adequate de-
mgtions may be found in publications by Hamil-
ton;* Wigdortschik and Kupritz,*¢ 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 assembly, lead salvaging,
and miscellaneous janitor and clean-up work. In
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-
rarmon of grid paste, the :{p?liution of paste to
ead grids, the cleaning and inspection of plates
prior to forming. In addition, practical exposures
frequently grow out of lead reclamation and jani-
tor services.

As a general rule, freedom from exposures to
lead in this industry is in proportion. to the size
of the manufacturing plant. Large establish-
Jents, almost without exception, have introduced
Protective devices, automatic features and other
safeguards 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
ggegate. these plants produce definitely more

solom the Bureu of aduncial Hygieme, Depsrmeot of Health, Devreit,

& .
Jax Jomwston and Punrp E. Fisues,
Detroit, Michigan

Workers—

clinical lead poisoning than
arise out of employment in
Iarger plants. This paper is
based upon & 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 sssembly 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 producini lead exposures.

In the city concerned in this investigation, it
was found that as little as $400 would purchase
sufficient equipment to carry out storage 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 seasonal, but ordinarily are
highly intermittent, Several plants operate not
more than five days in any one month. During
this period, sufficient batteries may be produce

to tax the selling capacity of the organization
concerned. These factors tend to mitigate the
probability of lead ‘goiso,ning, but even so, on a
proportional basis, this industry and this type of
the industry, produces more clinical lead poison-
ing than any 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 reguired 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 to abandon
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<eu.xplc;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 Anputs, as follows: £ each plant

. engineerin| of ea ant was
first ennductgel; to esgu?hrxvlfyfamlmﬂty with the
various manufacturing p.

rocesses.
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 Jead.

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:&l:nic aggregation tests. This
delay in the m g of basophilic aggregation

tests was through design, inasmuch as there is
8 known lag with respect to the time of exposure

rior to the appearance of increased numbers of
Euophﬂjc aggregations. This lag ranges from

one to three weeks.

Health Hazards and the Varions Operations

ALTHOUGH it is our belief that exposures con-
nected with the various manufacturing pro-
th«:eaases differ gre!:etlg;. it :‘11 diﬁicvilit to demug:nte

ese exposures use all operations are usually
carried out in the same wo”x-ekx. 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

&24T

1. MzzTInG anp 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 :gentor 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. Mnane:

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

June, 1937

- 8. Pasrove:

“The lead oxides as handled by the paster are
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 du::s are easily thrust intgethe :ierdv;};ﬂ; the
paster is working. This may be cau d
g‘ing of tools or otherwise fanning the dry d;?;

carrying out his regular work. Because of the
close pr:'xli,inittyh in most w'ets.u?f thte mixer and

e, the e at these two positions

18 found to be nbou?tﬁus:me. pot

4, Burxoee: .

The exposure connected with the lead burnin
:gentions is probably the least hazardous of nﬁ

e manufacturing operations, except assembly
and Iormintﬁnnnd 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, because he frequently stirs
up lead oxide dusts which accumulate on the table.

5. AssEaMBLING: .

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 source of injury.

6. FormMNG AND CHARGING:

Providing these operations are confined, the
worker not be exposed to lead.

Experimeﬁul

TH'E apparatus used for collecting air samples
for lead determinations was a modified,
Greenburg-Smith impinger apparatus! The ap-
paratus consists of a rotor pump which is equip-
r,d with a standard orifice and measuring devices
or metering the air. The pump was connected
to an impinger tuube and the lead collected in the
water, ghese samples were obtained as near s
possible to operators' positions and at all man-
ufacturing operations. 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, they wert
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, baso- |
philic aggregation cell counts were made of
workers, e blood of healthy human adulis
rarely contains more than 1.0% to 2.0% of baso>-
ghilic cells. The percentage of basophilic cells
or those workers absorbing lead without elinicsl
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 e
sults of lead determinations and the basophili¢
aggregation counts.

Comment on Experimental Study

OF THE entire number of controls, it is to be '
noted that not one person yields a basophili¢ :
aggregation percentage in excess of 1.7%. AS ;

)
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many times pointed out, this is characteristic of
the healthy, unexposed adult. On the other band,
of the total number of battery workers, including
those persons performing omly clerical services,
44 presented basophilic aggregations in excess
of 25 of the total number of red blood celis. While
this percentage may seem high, it is to be em-
phasized that the conditions of work .in .most
places were favorable to universal lead poison-

l-mg. The lack of proof of universal lead absorp-

jon or lead poisoning probably is due only to the
;term.it:enc;o of wo‘rkp, not’ oynl on a seasonal

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 represent -only. a 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-

basis, but on a month by month is as well. pheric concentrations of lead in a combined form.
Table 1. Atmespheric Lead Determinations and Corresponding B. A. Ceunts
R Lead per 10 cubic
meters of air B. A. Cell Count
Plant Position (in mgms.) . Worker _ (percentage)
0.1 Pasting (Z] Paster's Helper ....ccunvwommiscsanes 8.8
N Mixing 248.0 Paster 3.0
Tt ad Casting R Melter and Caster e
g an aosasssmsrsarmssiansanseneses . Melter and T X
€ ~eorosoomssssssssriamorsaesmsssirvee. S9-8 [ead Burper ..... 2.3
00.0 Lead BUMDEL .cieciemcnimsssscmsssasecss 3o
A bl 4.1
Manager 1.5
Oftice WOrker .....eiervomesmessmmaomones L1
No. 2 - Pasting 8.1 _ Oftice Worker ......... . 19
Mixing 88 Of1iCe WOIKES wucocecevcorcensrsomemsieoseece 1.3
Melting 120 Office-Plant Worker .ceimvmeera 11
Blank 00.0 verer 0.9
Paster 4.0
No.3 Pasting 18 Manag 1.0
Mixing 23 Baby 0.6
Melting [%]
Melting 2.7
Blank 0.0
¥o.4 Burning m 0.85 8 11
Burning 2.00 Burner Helper .....vimoommmemen 10
Blank 0.00 Foreman 0.7
Fireman 09
Charger 1.4
M 08
Repairer 13
Shipper 1.3
A bi 1.2
Former and Charger ......coccvomenn . 14
No.§ Pasting 3.1 Paster 10.2
Mixing 23.0 Paster $.2
Melting 28 Heiper 0
‘Workroom 0.53 Caster ... &4
0.00 A bler-Charger 83
Paster 20
Xo.8 Pasting 59 Assembler ..o, 40
Pasting 7.8 Paster [}
* Mixing 168.7 Oftice Worker ... 1.0
Workroom 5.6 Oftice-Plant Worke: . 2.0
Blank 0.00 Office WOTKEL .c.oeimescsscosmansssmmsnemmsssmens 23
%o.7 Pasting 'S | Paster . 2
Pasting [ 37 - ¢
Melting 2.05
Wor! 2.23 *
Blank 0.00
Yo.8 Pasting ‘23 48
Pasting 3.34 3.3
Pasting 2.80 9.8
Mixing 1.22 $.8
Mixing - 1.10 1.7
Mixing 1.01 1.7
Burning .43 3.8
Blank 2.1
- 1.8
38
1.1
38
4.1
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In general, wherever & high concenuation of lead subsequently check counts may be unreligy,
was established in the atmosphere, this was ac- 5.” Some batches of dry stain are xnherently'
companied by an increase above the usual of unsuited to this test because of chemical impyr],
basophilic aggregations in the blood of exposed gﬁs which lead to unwanted and inaccurate ;.
workers. ts.

Some laboratories report in connection wiy,
instances of proved lead poisoning a percentage
-of "basophilic aggregations in that zone regarde
by us as within the usual limits for Unexposeq

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-

persons. Appropriate investigation of all cir,
stances usually establishes that as a result of :::;
technical inaccuracy, the full number of by,

e ety e ——

lechnical p!
cedure. From extensive correspondence that has philic aggregations potentially present are ny
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@ WORKER WITH LEAD ARSORPTION AB SHOWN BY B.A.TEST

LZAD EXPRELILD AB MULLISRAMS PER 10 CUL M. OF AR
B.A CXPRESSED AS 9% OF TOTAL RED CELL COUNTS

grown up about this method, it becomes well
established that some unfavorable results are
related to demonstrable technical difficulties. A
pumber of these are now mentioned:

1. In the preparation of the Manson stain, best
results will be obtained if the boiling water to
whicl' the borax is added is allowed to cool to
room tempenmreO&rior to the addition of the
methylene blue. erwise, a precipitate may be
formed in some instances. o

2. The Manson stain is best used in covered
jars, into which the slides to be stained are sub.
meged. 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 accumulations 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

being recognized as such and counted. In ont
instance, an industrial technician reported a 12%
basophilic aggregation in a known case of early
lead poisoning. A more experienced worker, mak-
ing a count on the same slide, detected a percent
age of :is of basophilic aggregations, which i
[ table. :

o known reason exists for any recession from
the statement that healthy persons, unexposed
lead or other sources of increased basophilic aggre
gation counts usually not present percentagt
of basophilic aggregations in excess of 15, &
though very rarely apparently normal person
may present a percentage near 2. Such persons
on investigation, usually may be shown to exhibil
an undue amount of oral sepsis, a tonsillar
fection, sinus disease or some little apparent
comparatively unimportant condition.

One accompanying schematic drawing s d&
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signed to present the application of the basophilit |

aggregation test in spotting exposure puints 1B
lead using departmnents in industry. Puln the
factory department leading to this drawing.
of the approximately four hundred workers e®°
ployed were sent to the di during the
course of a two-day period for the purpuses of
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supplying blood srcars for basophilic aggrega-
tion exnmimtion.th These wofketrs wer:o sent to
the dispensary without any selection as to precise
work points and no information was procured by
the examiner as to types of employment~in fact
po information was procured other than the name
of the employee and his badge number. In due

tion vounts were wade .

time, basophilic A&sns- ounss
with' the result that nine workmen presented
counts 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 srea with a radius of about 30 feet. Then and
then only quantitative determinations of lead in
the atmi ere were made through the method
described by Harrold, Meek and Holden®, gt 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-

ments, etc. 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 industria] city, an investigation has been
made of work ronditions as to lead exposures
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 :fgregation
tests are carried out on the blood of all workers.
In those plants leading to quantitative deter-
minations of lead in the atmosphere in excess of
the threshold of tolerability, corresponding baso-

. ahnillc aggregation tests were likewise such as to

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.

Unexpeosd, Healthy Adults

philic aggregations in the blood. It is unlikely that B. A. Cell Count
sny such precise conformity ever may be demon. Worker L ) (percentage)
strated, since the content of lead {n the atmosphere Technicien smiiisiiiimsivion 1.2
in most work places obviously varies from hour to  Technician 0.8
bour and day to day and even greater difficulty is 34
encountered through the fact that the basophilic ¥ 0.5
aggregation count determined on any given day Y 0.3
fﬂ ll_{ og mﬂusnced ig{ a lead clguk& of u:rhernl s 4 08
' ! , an as much as two or three
weeks. 'rherefore.p:?conzentmn is made with res-  oa o
to a correlation other than the demonstrable Sa $
ct that in the sustained presence of an atmospher- Student 9
i lead content above that which is tolerable, or in Sudeat :
the presence of other lead exposures, such &% & Doctor 1.0
proved carrying of lead to the mouth by fingers, Housewife 1
posed Inchetsed pestentages of Demphils mytens,  Howertts 3
creased percentages o c a a-
tions extending beyond the rmgg “m%gerdegu ﬁ”‘"ﬁ: ga
usual for unexposed and healthy persons. Doctor 1.1
In view of statements frequently made that there Druggist .8
it no known tolerance to the action of lead, the 2°°r t
issue is frequently created as to why all workers Engineer 4
under apparently equal do not uniform- Eogineer 1.0
ly present increased bascphilic aggregation per- Qhice Worker 0.7
tentages. The response and expfuution leaves Cashier 0.9
70 uncertainty as to the rationality of this occur. Secretary 1.1
ence. The intake per day or per any other id g:;f o ?3
erable unit of time by different workers engaged Accountant 0.5
in substantially the same work markedly varies Clerk 0.8
due to & number of factors, such as the efficacy of Saastary - 04
the nasal passages as a barrier to the entrance of Saiy Worker 13
dust, the rate and depth of respirations, different Secretary 0.7

heights of workers which introduces varisbles as
to proximity of the breathing zone of workers in
relation to exposures, the manner in which work-
er3 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 cleanliness, change of gar.
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Fractures of the Spine
—The Surgical Aspect—

Rrcuarp Bovron, M.D.,
Milledgevitle, Georgia

N THIS modern time of fast living, rapid trans-
I portation and strenuous playing, fractures of

the spine are no longer uncommon.® It would
appear that the bony framework which mi:pom
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
knowledgé 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 injury.

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
eomretent orthopedic management, They are
rarely surgical and certainly never early surgi-
cal. Qur objective in this is just the same
as in any type of fracture, that is to secure
anatomic, economic, and functional restoration.

Oceasionally for various reasons a;prdp‘e‘r;redue‘-‘”

tion of this type of fracture is not done early. It
may then become necessary to resort to surge
because callus formation and contractions grad.
ually cause cord compression,

In the second m:& 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 paralysis with complete sub-
arachnoid block. e neurologic disturbance may
be due to slight bony pressure, edema, hemorr-
hage, or cord and dura laceration. The complete

® Presersed a1 the Anausl Merting of the Awociston of Surgeons of the
Aulants and Wewt Point Rail Road, the Wemern Railway of Alnb'l‘mu. snd the
Georgis Railread, at Atlanza, Gesegia, March 90, 5933
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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 so torn or lacerated at tp,
time of injury as to cause a complete paralysi,
Then too, in most cises a torn or lacerated cory
will not cause an early subarachnoid block as

bony pressure. This is an important point to b,

-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

a Hawley table with use of the fluoroscope is th,
proper treatment.

Certain cases with bony pressure, immediat,
paralysis and subarachnoid block call for surgi.
cal intervention. . I am less inclined to surge
than formerly, and this is because of our resuls
with conservative treatment. We always try ,
reduction first. This is done on a Hawley table
with the use of a shock proof fluoroscope and :-
without anesthesia. 1 am of the opinion that no |
fractured spine should be operated until a reduc.
tion has been attempted. ;

Surgery should be resorted to in those cases in
which x-ray shows bony {:ressure on the cord, in
in which there is a total paralysis 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
type of case, and delay means mortality or per.
manent morbidity. I am aware that certain
neuro-surgeons.. ..surgery.in: any type- of
compression fracture. I cannot see the wisdom
of allowing bony pressure to réemain on a cord,
and when other attempts have failed to remove
the pressure, I believe it good surgery to remove
that pressure. ] 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, haves
patient who is severely injured in other parts
of the body. I think a rapid and careful exami-
nation should be done before the Ynient is mani-

ulated in any manner. It is useless 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: firstt 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 paralysis
has existed for 24 hours or longer . .

In conclusion I 1 _say that when definit¢
indications exist fo ery we should not hesic
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 operatios
when it is urged on you by a colleague who is 8
good friend. After nﬂ nothing is to be gained by
operating on a patient who will get well without
it and one who will die with it.
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The Technical Materisls on Lead Analyses are Cambined
with Those on Dust Counts and Are Presented in {ho

Pollowing Section

N16643.04
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LFAD ANALYSES
.1“5 chief source of lead taken into the dodies of paint

workers is respired dust. Apart from organic lead compounds, lesd does

.not.enter throngh the .portal of ithe ‘zkin. ‘Some leal. is transferred to

ths mouth dy the hands, in bandikerchiefs, and from lead dust deposited
on the lips. Some of this laaﬁ Teaches the intestinal tract and may de
absorded. About five times as much lsad is required for the average
worker, entering the body through the intestinal tract, to prlodi:ce lead
poisoning as is true for that taken into the lungs. In other words,
practically ell of the lead entering the lungs is adsorded, while perhaps
not more than ‘1/5 of the lead ingested is abaorl;gd. '

The ebove being true, npprbopriato, measuremsnt of attospheric
leed provides the best index of contamireted air in a given paint plant.
Seventeen such saxples have been collected at suitable points in this
plant. The method of collecting meamured quantities of air uned'by us
is that described in the United States Public Health Reports, Vol, 45,

No. 12, iarch 18, 1932, *The Construction :nnd Use of Impinger Dust Sampling
Apparatus®. In brief, the apparatus employed consists of a motor driven
rotor type of pump, carefully calidrated in such a fashion as to pass

through the apparatus a 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 tﬁmnsn the procedure of impinging. Thus the air is
stripped of its lead content and the lead is retained for analytic purposes.
An acoompanying picture portrays this equipment.

After the collection of samples, analyses wore carried out
by & new metbod which is described in aceompanyipg reprints of an erticle
entitled "A Practical Method for the Rnpminetemiution of Lead Then Fourd
in the Atmosphere™., This method 4is highly sensitive and shenever the nsed
erises will measure very minute fractions of e mi{lligram of lead.

Theoretically, some lead compounds are more toxic than others.

This is dased on differences of solubility. The sulphate is imowa to be
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more insoludble than the cardonete for example. Practically, these dife
ferences are of little importance, except for thet quantity of lead taken-
into the gastro-intestinel tracte So far as known, all respired lead
eventually is sbsorbed and becomss availasble for dsmege to body tissue.
So far es this report is concerned, 3o yariations in degree af importance
.48 ascribed to any one compound of lsad.

zﬁsz'wmt quantity of lead taken into the body daily will
produce lead poisoniyng is ayecuhtive- By comnﬁ:n consent, mary pudblished
‘articles and many legal standards set the threshold of danger at 1.5
nems. of lead in ten cublic meters of air. The last figure cited approxi~
mates the quantity of air dreathed dy a workman in the’eourae of an eight
bour day. From our own siperiance, we have come to believe tha’t"ﬂie" “daily
intake quantity required to produce lead poisoning is considerably Bigher
end on the order of 8 mems. It {s d1fficult to prove this ioint. 80 these
investigators join in the "common consent figure® of 1.5 mgms mnd' endeavyor
o deviss conditions that ﬁn provide exposures below that point. The
practical taét involved is that most persons will not acquire lead poison=~

! ing at the level mentioned, that 1s 1.5 mgms. per day, but occasionally one

" worker will. Not all persons equally exrposed will provide the same response
to lead. Those who are slocholic, 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 have nassl sbnormmlities, 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 to lead in any plant,

e - i e ———_———h =

Since, bowever, lead is neur‘ uséd as such iione. in = st opdmtionu it
has been deemsd anpropriate to make duat counts along ;1th legst mnalysss
in order to bave in hand some informition &s t0 the general dustiness of
the air concerned. The metz;od used in perticle enumeration is well de~
serdbed in that United States Pudlic Health Report sbove cited,

Below is furnished a tabulation of the leald analyses and dust

ecounts made in this planti
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Sample Fl House Pajzt, Dry liix B, losding mixer, with dry leasd pigmentse
40.3 ngms, of lead per 10 cu. meters of air over a 20 minute sarpling period,

Dust: 46,200,000 particles per cubic foot.

(Note: In subsequent samples, it is assumed that lead in air is measured
per 10 cu. meters of air and dust in particles per cubic foot)

Mﬂ le #2 . Bouse Paint, Dry Mix B, loading mixer with dry lesd pigments.
Lead: 7.6 n@ns. over 20 minute sampling period.

Dust: 13,400,000

Sarple #3 House Paint, Dry Mix B, losding mixer with dry lead pigments.
Lead: 8.7 mgms. over 1l minute saxpling period.

Dust: 20,100,000

Sample M4 House Paint A, loeding mixer w;th asbestine and othem: mterials,
Lead: 15.4 mgns. over 10 minute sampling p'a:iod.

Dust: 10,100,000

Sarple #5 4dluminum Bronze lilxing Roam D, wetting down aluminum powder
with solvent.

Tead: 6.5 mgms. over 10 minute sarmpling period.
Dust: 24,800,000 {approximately)
Sarple g6 House Paint B, Chrome Green Dry Mix.
Lead: 13.8 mgma. over 10 minute sempling yeriod;

= e .
Dust: Over 2%,000,000. )

le #7 House Paint B, Chromes Yellow Dry Mix

Tead: 10.5 mgms. over 8 minute sampling period.

S ———
Dust: 66,400,000.
Sample #8 White Znamel kilxing, 4th Floor, D=4 Dept.
Lesd: 5.7 mgns. over 7 minute mampling period.
Dust: 21,300,000, \ .
Sample #9 ¥hite Xnamel MKixing, 4th Floo:f'. loading bell mill.
Lead: 6.0 mgms. over 12 minute sampling period.
Dust: 45,700,000,
Sarple #10 White Enamel Mixing, 4th Floor, loading mixzers.
lead: 2.8 mgms. over S minute sampling period.
Dust: 34,800,000,
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Semple f11 White Enamel Mixing, 4th Floor, loeding mixers.

Lead: 1.4 mgms. over 10 mimute sempling period.

Dust: Over 25 000,000,

Sample f12 House Paint B, Dry Lixing, Second ¥loor, mixing Ferrite Ochre.
Tead: 1.5 mgms. over 8 minute sampling period.

- Dusts. &9,700,000.

Sarple #18 House Paint B, General Air Sample.

Lead: 2.2 mgns. ovar 22 minute period.

Dust: 8,230,000 _

Sample #l4 Houss Paint B, Dry Mix, Second Xloer, Mixing ¥rench Ochres
Iead: 4.4 mgms. over 15 minute sampling period.

Dust: 167,000,000,

Serple £15 Reein Room, Gum Warehouss, #ax‘i':‘i"s"h“‘!)’e‘:‘:“a’r”ﬁéﬁé."yl'b‘id“ih’g wraish
pots with gums and resinse :

Dust: 6,700,000 over 7' periods

Note: Sample collected in dilute aleohol solution, which dissolved most
of the dust. .

Sample tls Resin Room, Gum Werehouse, Varznish Department, loading varnish
pots with gums and resinse

lead: 0,35 over ten minute sampling period. .
Dust: 16,900,000. (dust badly agglomerated. Count definitely too low)

Serple 17 Ni trocellulose Lilling Room, Depertment D=8, opersting Banbury
Mll,

Dust count over 15 minute sampling period 2,920,000.

Sarple gl.e lacquer Mixing Room, Seocond Floor, Dept. D=il, dumping nitro=-
, cellulose into lacquer mixing tanke ‘

Jead: 0.1 mgms., over 20 minute sampling period.

Dust: $,300,000. ]

Sarple #19 Stone Dressing Room, facing mill stone on lathe.

~

Lead: 0.6 mgms. over 30 minute sampling period.

¢

1,290,000.

From the above list, it may de notedy that the following loe.a-

tions show lead concentrations above 1.5 mgms. per ten cubic meters of air:
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House Paint, Dry iz B 40.3
Eouse Paint 4 o 15.4
Aluminum Sronze Lixing Room 6.5 mgms.
House Paint B, Chrome Green Dry lix 13.8
House Paint 3, Chrome Yellow Dry lix  10.5
White Znemel kitxing 57
Eouse Paint B (general air) 2.2 mgns.
House Paifit B (mixing French Ochre) 4.4 meme,

The problems. created by this .lead .ezposure ure discussed in
a subsequent .section entitled "Lead Problems".

Additional Notes )ade by Dr. Fredrick:

1) The low type of dry mizers used in this plant have little
to be said in their favor from a safety standpoint, but from & dust control
standpoint appesr to be preferabls to the higher forms with underneath
drives. Much less dusting occurs during charging at the mixers and the
workers' breathing zone is well above the localized 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 ven=
tihtiop- Unguestionably higher dust concentrations will prevail in winter
months when the relative bm_nidity is wrrespondingl} low and the doors
and windows 'ci.ghtl.y~ closed.

3) The present wet type of grinding and chiseling precticed
in the stone dressing department appears to have the silica dust prodlem
well under control'. Such practice is highly commsanlable and should be cone
tinued.

4) The dry mixing and the wetting down of 4ry alumimum
and other bronzing powdars is accompanied by large clouds of metallic
dust. It ia suggested that whenever possibls, the nptarial be wetted
down in the original container and subsequently manipulsted in paste form.
The wearing of propnly‘dni@ed reapiretou\ tendcl to alleviate the
exposure.

5) It was observed that respirators were almonst universally
worn during the dustiest phases of the operations, but were removed as soon
as the work was completed. This pncti‘ee affords no protection against
the resident dua‘c’ concentrationa in the air, which my remain high for considerable

lengths of time in the sbsence of frequent air changes.
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| The Quantitative Determination of misute irsces . [
of lead Calls far Highly Specialized Equipment.

See Accompanying Reprint for Delcription‘ of Method
For Atmospheric Lead Anslyses Cerried out in This
Investigation.

Acme White Lead and Color Yorks
Hamtramek {Detroit) Michigan
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6) Further it is delieved that proper servicing and
maintenarce of respirators is not being made. All respiretors should be
cleaned and inspected dauy'Ln e special department for this work and by

an experienced workman. In order to avoid the nsed of two respirators

. for wvery man, this work should be done 2t night after the regular shifts

have ceased work. Every workmen in dusty arees should have his own
respirator, cleaned and sterilized daily and worn by no one else.

7) The respiretors in use, in the writer's opinion, are
of a satisfactory type and probadly the best now available for protection
against lead end other dusts.

8} The exposure to high concentrstions of orgasnic dust in the
gum warehouse, especially during varanish pot loeding operations should be
viewed with suspicion. Suitadle control and protective n?aurun should be
{maugurated in tte near future. At the present time, these lorkmén do not
use respirators end only natural ventilation is provided. Certain experi~
mentel work, if done, might succesafully reduce the dusting of the resins.
lbistening with water, alcohol or alcoholemater solutions msy be both feasible
and aldequate.

9) The enormously high counts and the extremely mall particles
found essociated with semples taken adbout color pigment mixing operations
indicates & real nsed for dust control in the form of local exhaust hoods.

The mixing of chrome picments preamté an especially dangerous exposure to both
lead end chromium. Respirators of the type which are used at present will
protect against the lead, but not against the possidility of chrome dermm=
t1tis end chrome ulcers. The chemical comp&itions of other coloer pigxents

in use are not known to the writer, but unquutionabl'y provide similar ex~
posures to other metals and irritating agents.:

10) Mixing caulking compound relsases numerous asbestos
perticles into 'the air as shown by counts made about this manufacture. Howes
tbe extent of the exposure is sufficiently limited that the use of respirato:r
by exposed workers and the introduction of some generml exhaust ventilation

into the work room will prevent the esppearance of asbestosis.
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11) In conclusion §t may be said thst the dust conditio;:s
of the Acme White Lead and Color Jorks, as pictured by the seversl dust
courts here reported, are not alarmingly bed and do not require the spplice=
tion of drestic end irmed iete control measures. However, this compeny lhoulg

consider as a long renge course of action the gredual reduction of all high

:dust exposures in the plant, either dy installation of local exhaust hoods,

increasing the genmeral ventilation, changing menipulation procedures end

processes, or a oombination of theee devices,
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A PRACTICAL METHOD FOR THE RAPID DETERMINATION OF
LEAD WHEN FOUND IN THE ATMOSPHERE®

G. C. Hirnow, 5. F. Mxzx axo F. R. Howoen
Prom the Indusirial Hygisne Dapartmens, Chrysler Corporation, Detroit, Mickigon

HE determinstion of lead in
" small smounts found in air
bas been carried out in the
past by some modifieation of Fair-
ball’s chromate method (1, 2). These
modifications include those using the
S-diphenylcarbaside developed by Ca-~
zeneuve (3) aa an indicator for hex-
avalent chromium. Kehoe (4, §) and
others found this method inferior to a
spectroscopic determination (8, 7)
especially when used for biological
material. Electrolytic methods bave
also been proposed (8) as have various
colorimetric procedures (9, 10). Re-
cently a number of investigators (1},
12, 13, 14, 15) bave developed modifi-
cations of Fischer (16) and Leopaldi's
(17) dithisone method for the qmtx-
tative detesmination of Jead for use in
various types of investigations. We
have for some time used & modification
of this method for the determination
of lead in air.

Inssmuch ss we know of no other
method which permits one to collect
and analyse so0 many samples of air
that may be lead-contaminated, we
describe here the sampling and analys-
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 feld of
industrial bhygiene, BSince it is felt

*Received for publication May 20, 1038,

that too many of the methods require
equipment not available to the average
worker in industrial sanitation, we
propose in this method to limit the
use of expensive or special 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-

ary.

Sampling procedure for lead ~~Using
s modified Greenburg-Smith impinger
and air sampler, one collects ordinary
lead dust composed of lead oxides,
etc., in 250 cc. of lead-free distilled
water, Forsome lead compounds and
iead fumes where it is best to collect
the sample in a dilute nitric acid solu-
tion, one uses 10 cc. of concentrated
pitrie acid (C.P., Bp. G. 1.42-1.43)
in the 250 cc. of distilled water. Inas-
much a3 we, for the sake of conveni-
ence and accuracy, in evaporstion,
ordinarily use 500 cc. Pyrex wide-
mouth Erlenmeyer flasks with 250 cc,
of distilled 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,

24

N16643.05

b

0007-SWP-000030857



™

val. 18, n0.10] DITHIZONE METHOD OF LEAD DETERMINATION 725

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 aress
where the amounts of lead are greater
than 1.5 mg. per 10 cu. m. of air, the
time of sampling should be reduced
according to the concentration as the
amounts 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 cc. of concentrated nitric acid
added or in pure distilled water, If
collected in pure distilled water, add
the same quantity (exactly 10 cc.)
conccntrated 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
fiasks. Wash the sampling fask with
two 5 cc. portions of distilled water
and add this wash water to the volu-
metric fisak. Then dilute to the mark
with distilled wster. 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 po-more. Too little
acid will cause destruction of the
dithizone resgent. Too great an
amount will lower the pH below 9.7
which is the alkalinity to which the
lesd extractive solution has' been
sdjusted. This bas been sbown 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.

CHEMICAL ANALYSIS

Preparation 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 solution.~—Mix
15 ce. of 10 per cent potassium cysnide
solution and 20 cc. of ammonium
citrate solution with 53 ce. of concen-
trated ammonium hydroxide (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) Dithisone eztractive solution.—5
cc. potassium cysnide 10 per ceat,
15 "ce. concentrated ammonium hy-
droxide to 500 cc. of water.

(5) Dithizone solution.—25 mg. dithi-
sone per liter of pure chloroform.

Standard lead solution.—1.598 gr.
lead nitrate (recrystallized) in 1000 cc.
of 0.1 per cent nitric acid solution.

1 ce. of thia solution = .001 gr. lead
= 1mg. lead. -

10 ce. of above is diluted to 1000 cc.

Whence 1 ce. of the dilution solution
= 01 mg. lead.

All reagents should be of the highest
purity obtainable,

Detasled procedure~18 cc. of the
lesd extractive solution is placed
in each of the Squibb separatory fun-
pels. Exactly 5 cc. of the unknown
sample contained in the 100 ce. volu-
metric flask is added. Then sdd the
dithisone solution from a buretie in
0.3 cc. portions, shaking the sepsratory
funnel after each sddition until a
slight purple tinge is noticed in the
chloroform layer. The dithizone in
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1ead extractive solution vontaining the

lead, until s slight purple tinge

sppears, one adds & known valume of

known concentrstion of the dithisone
resgent. These concentrations are so
adjusted as to give colors ranging from
green through biue-green to purple
shades, and finally & cherry red.

We have found it advantageous to
use small known amounts of the weak-
est dithizone reagent for the unknown
sample and the same 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 msay be
determined. Other standards will
then be made up containing larger
known quantities of leasd and the
dithizone will be added in two portions,
one, the known amount of weak
dithisone as added to the wesk stand-
ards, and the second portion of
stronger dithisone as added to the
unknown sample.

By following this method of adding
the dithisone resgent, an unknown
containing up to 0.2 mg. of lead may
be accurately determined. Most rou-
tine work demands no more than four
to six standarda.

Detasled procedure.~Collect sample
a3 previously mentioned. Add 5§ cc.
of the unknown sample contained in
100 cc. volumetric flasks to 15 co. of
lead extractive solution. Shake thor-
oughly and add 5 cc. of the dithisone
solutioncontaining4mg.perL. Ehake
vxgotoualy This amount and concen-
tration is very sensitive for from 0 o
0.005 mg. of lead. If the dithizone
solution turns a cherry red indicating
that- the unknown contains larger
amounts of lead, one then adds 5 cc.

.of the 10 mg. per L. dithisone reagent

which will be sensitive ‘with the di.
thizone already added, up to sbout
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 sbout 25 cec.
when the sepsitive limit will be
reached. This procedure will allow s
top limit of sbout 0.25 mg. to be
determined. It is 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 contsin-
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 sare the same
volume as 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 tpprou.ch to
near cherry-red color. It is further
recommended that when greater sccu-
racy is desired the number of stand-
udsqucmsedooth&tt,hergngem
lead content ia never more than 0.002
mg. between any two standards.

Discussion.—This procedure has, in
sddition to a greater sccuracy, the
advantage that larger sampies 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 using thé modified
method compered to results obtained
by the method when all excess di-
thisone is removed are shown in table
2. These 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 erroris of course grester
when very small qusntities are an-
alysed. For this reason, the analyst
should 8o 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.

InTzrrerence or MzTtar 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 emmonium citrate
which remove these metals while in
combination with dithisone. It ia
not known how completely this pro-
cedure removes the interferences. It
may be that compensstory errors cause
the removal to sppear complete.
However, it has been observed that,
in the analysis of air containing solder
particles with & 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 treated 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

‘areshown in table 3.
TABLE 3
LR4AD POUWD LEAD POUND
(2a4n axp i) | (TtM REMOVED)
=e. L2
1 0.023 0.022
2 0.02 0.022
3 0.0¢ 0.040
4 0.012 0.011
TABLE ¢
Lzap Founp 1w Puzszucs or Irrrarzaixae
ELxxznre
b e, "y g
0.02 0.01 0.021
0.02 6.01 0.019
0.04 0.0 0.041
0.04 0.01 0.0¢
0.02 0.0t 0.01 0.02
0.04 0.01 0.0l 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 can be ob-
tained without such preliminary re-
moval if quantities for analyxis are
sbove 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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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 dithisone. In actual practice,
where it is used with lead, the inter-
ference is found to be negligible even
when the shortened routine method
is used.

Comparveon of three methods. —It was
found that, when using a modified
indirect chromate method, results
were invarisbly ‘ higher than they
should bave been.: As used by us, the
excess of standard hexavalent chro-
mium was determined colorimetrically
using diphenylcarbazide as the indics-
tor, after lesd chromate had been
separated by filtration,

Our results seem consistent with
the spectroscopic resuits obtained by
another laboratory, sad sbout the
same order of accuracy as other results
previousaly presented.

Driscussion of error in oir analyeis.~
The sccuracy of this method when a
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 bhaving a 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 gmaller

" sampling time that is directly related

to the smaller quantities of lead which
can be accurstely analysed, this
method is much superior to the
methods previously used in lead analy-
€is of air samples.
Itufnnhertobemmdthatno

* blank has been found necessary be-

cause the same solutions and amounts
of chemicals are used in making up the

»
‘standards that are used-in the analysis

of the unknown sample. We have
used the method for other determina-
tions than air analysis and, in such
cases, it is of course necessary to
determine an sccurate blsnk. This,
bowever, we find in most cases to be
0.001 mg. or 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 is felt
to lie in the rapid sampling and analy-
&is of lead in air to the end that eontrol
of industrial hazards may be accom-
plished. Much difficulty in studying
complex industrial problems arises be.

TABLE §

Acrual Baerizs wita Derzarsaine Sva-
aTANCES Pazszar

HRTHOD, 184D | MITHOS,L34p | AFALYED, Lsd

"e. b =y,
0.025 0.017 0.0162
0.085 0.034 0.0348
0.032 0.018 . 0.0161
0.034 0.021 0.0227

cause not enough determinations can
be made in the time allotted for such
study.

Brntary

We have presented s means of
collecting and analyzing lead in any
form using a minimum of expensive
equipment. No colorimeter need be
used if this procedure is followed, and
the only special equipment needed is
the air ssmpler and impinger. It is
recognised that by making blaok
‘determinations Pyrex separstory fun-
nels and high purity chemicals are not
required.
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Apperatus Used for Collection of Saxmples of Atmosphere
Containing Dusta, Lead and Other Contaminants.

Acme Thite Lead and Color Works
Hamtramck (Detroit) Lichigen
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additional Comment by Dr. Predrick or Le.ad 4ngly§gu Vand’ Dust counting
wethod of Samoling and Sewaténs

All saxmples were collected in lrad free Jdistilled wal:zs by ihe
sase procsdure 28 dessrided under the hiaiding "Dust.® Adeguate precautions
were taken to prevzat the accidentsl contazinatisn of th-: sample »ith l:ad.
Blank deterzinatiz=n3 on reazantz ~ni sclvants uied deasnstrated thelr
very low 13ad content. In evasy instance th- average blank valus was
deducted Trap the total lead c-niant of thr sample,

The 12ad con“ent of the sszples was deteruined by the dithizone
nmethzd of Eslien, leek and Harroll, described elseshere in this report,

All results ar: exorsssed in terms of m—illi‘;rms of aztallic
lead in 10 cubic zeters >f air at stanlard cenditisn of tespercture and
pressure {0°C and 760 an Rg pressure),

Sarzents on Results and Recaxmeadations

The maxizum cuncentration of lesd shich may be present in

. the atmosphere without danger »f lead abs:rption taking place has been

Pixed at 1.5 mg. per 10 cubis meters., This vo],uz;ae‘.ot/ air is a close
aporoximation to that breathed by the avarage workman during an eight
hour workingz day. Hosever, in our experience, the- threshold limit
before 13ad sbsorption ta.kes place as revealed by the basophilic
azgregation t2st is nearer to 5 mg. for most peoplé. In spite of this
fact, a better legsl positicn will result if ths concentration of lead
ie k2ot within the 1.5 mg. limit.

Due consideration must be given to the fact that samples
were usually collected during the most intensive liberation of dust
and thue tend to show maxizmum 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 concentratione of fram
5’-—%0'1%/1&'1!:;5 while & general air sample taien in the rom at greatsr :

distances from the ojerations shzwed only 2 mg. The wear.ng of lead

dust type respirators during the changing operations greatly reduces i
the exposurs.

Most operstions in the houee paint B dapart:aent. gave rise to
high lead comcentiraiions. The dry white lead used cames in emall
barrels. It it the rractice of some worlmen to emdty the barrels on

ne floor in fremt of the mixer, shovel the contents into it, and swep
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. up the balins: “ith 2 brom. This procsd .r2 zive: rise t: ex:sesive

lead ssu2watr-4y ns. The osrrativas slulled dn teste 1, 2 anl 3 were
sractieall; idenilszal e.(bept that i1 t:st 1 the mixcer was cherged
a’:c.-:".‘:-':; 43 the 13w deseribed jricedur:, In tects 2 and 3, the
lead wis shaoveled or joured lirsctly fram tha bar2l int> ths: micer.
Ths correczonding atnospheric lsal gontents were 40.3 wg., 7.7 zg.,
and 8.7 mg. rer 10 cubis maters of air,

The 'mixins of colored jisments such as lesd chromate und
e‘spelcially lesded chroae green leads to very high concentratione of .
lead dust in the atnyw‘ephere. It is Vsuggested that exhaust hoods be
supplied on miers of these matsrisls sme time in the near tutﬁr'-.'.'
It should be noted that most Prench oc?\ree contain large amounts of
lead and can becme a serisus scurce of contamination.

General lead conditions in the enaxal mixing dezartment were

€00 . fnly a fex operations seem to give rise t> hizh lead cocentr-tions,

The use >f respiratars shoull coantinue at all dusty operations, especially

if any l2ad containing capounds are to be used in the 2namel foraulae,

Tha mixing of caulking campound is attended by a rather
severe expo:surs ¢3 1-:4, ‘I‘pe mixing of aluminum bromzing powder gives
~ise > surorisingly high lead concentratioms, perhajs due not to the
operation itself but to general rom contmination frm 9ther nzarby
lead using operati&na. ‘

Lead in significant concentrations wae not found in the
dusty operaticns sampled elsewhere in the plant.

Attention is 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 thé removal o.f accunulated ashee fram .
the burning. Analysis of the ash pile showed it to cxmtain fram
5-10 per.cent 1i-d, even after sassage through a 52% mesh screen.

The' burning out and scraping of pots contaminated with
lead containing v-rnish may give rise to a siznificant lead exposure.
Worlkmen engaged in o;raping these pots shoul: wear respirators Aof
sroper design.

The general lead exposure in this plant, while not bad,

could be appreciably reduced witho.t undue expenditure of money.

0007-SWP-000030868

Y R T



-

General exhaust vantilation should be installed inall l:ad using
derartnents and local sxhaust hodds sujalied for very leady operstions.
Better wash roam and locker rom facilities should be provided for lead
workers. The cmupany should insist upon workm:=n canplécely changing
their clothing before leaving ths plant, and sujply overalls to be
worn in the slant if necessary. Under no circumstances should the

consumption of food be permitted in lead using dep‘runents.

AR W
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LELD PROBLENS

On & qualitative basis, lead may be found m'.}u-t every
portion of this plant. It is found in raw material wurehouses, in
mixing departments, iz varaish dspartzents, in commection with the
maXing of aluminum peint, in the stons dressing Toom, in the lacquer
department, on the waste pile, in connection with paper bding work,
on stairmys, etc.

This statesxent is of relative unzport'utco. load has been
used in this plant for approximately 42 years. It has been tracked
from lead using departments to remote container cleaning operations,
in small quantities it has been wafted by winds through the various
yards until inescapably precise tests made for lead anywhere would
disclose some of this substance. However, the qun_.utu;y present, except
for a fev localities, is unimportant in appreising practical lead
poisoning exposures.

Two other sections of this report are devoted respectively
%0 atmospheric azalyses for lesd and examination of bloed of workers
for evidence of lead absorption. As noied elsevhere, only one worker
is at this tims suspected of having any degree of laad poisoning,
altbough not every worker ia the plant has been examined,

That section devotsd to lead analyses in truth reports several
places where lead concentration in the atzosphers well oxcood'.s tolerable
lizits, but this fact in itself does not serve as a guarantes that lead
poisoning vill uiu. Oft‘utting this high concentration of lead u'o
the tactc thnt rupin.tora are drly tn.ithtully worn by exposed

workon, ullo tho opoutioha 1em‘§ag to lon.d 1n tho a.tx' are 80 Mtumttant )

as to prcclu.dp tontinuouu .ipcllﬂ"ls‘ 12'51 '-5.' . "-f‘f '
Now sfter these preliminary statements, ax attempt is made to

answer the self-imposed qug-tiou - "Can lead poisoning arise in this

plant?®, “Are numsrous cases eminent?®, “At what points u.y cases be

expscted?®, “What steps may be introduced to avoid lead poisoning?”.

The answers now follow:
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Seotion of Try Mix Department both ¥nits and Colored,

Operation Lead to Mineral Durtc in Atmoeshere Including

Lead Dust. Dustiness Favored by Vibration fram Overhead
Shafting., See Discuseion under "lead Analyses."

Acme White lead and Color Works
Hamtramek (Detroit) Wichigan
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(1)

(2)

)

*Can lead poisoning arise in this phﬁt?'

"Yes., S0 widely distriduted is lead throughout this plant that in
spite of eladorats precautions, it would mot be surprising that
at rare intervals sporadic cases of genuine lead poisoning would
arise. It would not be the least ourprising 4f the drum washer

~developed typical-lead witonins, or.-that the woman paster of gLerne

plate cans developed lsad poisoning, or:that the post agitator tank
cleaner developsd thio.d.tlnu. In short, n.nd to resort to
verraculer "Pas mekin's of lead poiecning are about this plant'”.
"Ars pumerous casee exinent?!® - ’
"There will be found under present and unimproved conditions only -
rare cases of lesd 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. Murthermore,
lead, while everywhere present about this plant, is mot taken
into the body in appreciable quantities under ordinary circumstances.
The mere fact that a mixer is coated two imchee thiock with hardened
lsad and oil does mot comstitute exposure. It 4 only when such
lead finds antry into the body either through tho lungs or the
gastro.intestinal tract that difficuliies may arise.
In spite of the absence of prospective large npumbers of lead
poisoning cases, a few persons at ..u timss probably may be
proved to be absorbing lesd.® -
“4t what points may éulou bo‘oxpoetod‘t'
.Ie lud‘ poisoning cases arise at all they are most likely to
appoar at the following work points, in order of importances

(a) Yard work, if this includes burning of refuse or

’ baling of leaded paper bags

(v) Ju:itor work in onamli or house paint departments

(c) GCleaning of post agitator tanks after burning

(¢) Dry mix room of paint department

(¢) Dry mix room of enamel depariment

(2) lManipulation of temnsplate cans

(g) Drum and container cleaning

(k) Gensral janitor work in factory

00g7.
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(1) Stone dressing
3 Varnish making
(k) JMaintenance depariment bccculi of repair jobs on leadsd
machinery
(1) Paint recovsry wectiom, including szall order section
:Tor dry selors.* '
(4) "What steps may be introduced 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; 28
lithopone, titanium, etc. This trend should be encouraged, and one
of the steps in any program of lead comtrol in paint mills should
center about the diminishing use of lead.
(b) Perscnal hygiene of workers brought sbout through education
is a definite factor in the avoidance of lead poisoning. Workers
i should be taught that lead is poisonous, that its ;onbni source
of entry is through the lungs in: breathing, that the wearing of
Tespirators serves as a barrier, that lead may be itransferred to
the mouth in comnestion with u.t;ng,} tobaecq cho'ing, sxoking, etc.,
that coutipl.tic:'z favors leed pbilou.ng, that the use of ueohoi
promotes lead poisoning, that the drinking of zilk in some msasure
diminishes the lixelihood of lead poiscning, that persomal cleanli-
ness is a factor ~- that is, the avoidance of olothes dusted with
lead, the ramoval of lsad from hands and forsarms, etc.
(c) 8xall tricks 4in the !uudling of leaded raw materisl in this
plant play an important part in comnection with lesd sxposures. As
shown in another section, soms lsad in barrels ia duzped oz to the
floor near mixing machines, then is shoveled into the mixers. This
4 . practice produces more lead dust than found under any other .
circumstances in this pl;nt. This practice -!}ould be stopped once
and for all tims, and proumptly. Conversely, the careful dumping
of lead from bags resting on the lip of mixers leads %o ;omparntivoly
1ittle dust. Some workers, in emptying bags having contained lead,
bang and slsp the bags about producing excessive lead concentration
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4in their immediate vicinity, Others achieve to expty the bagse

with very few motions and very litile scattering of lead. Obviously,
the latter is preferable and should be encouraged.

(d) Every worker should be trained to wear suitable rupirn.ioro

at 21l times when lead is being stirred up as a dust. This spplies
$o mixers, janitor workers and on occasion to yard workers. The
“two ‘types '0f Tespirstors hers in use ‘are “both vommandabls ‘but 'n’oi.thorr
type are well serviced, and particularly the Willson respirators are
neglected. Some one person, and an intelligest person, should be
given the duty of iamspection, cleaning and testing respirators. The
fov in use in this plant calls for no elaborate cleaning equipment
or any great amount of time expended in this work. Sosp and water
are the bni agents for cleaning solid parts of respirators and
carbon tetrachloride is & good de’co:;gcnt for the felt typs of
'rospiutor after these have been blown in reverse direstion. Some
fow respirators in use in this plant are 80 nsglected as to present
sheggy whiskers, in part representing an accumulation of dust on
the felted surfaces.

(o) Lceuiulniou through the years from faulty Janitor work has
lead to encrusted machinery, floors and gthgr 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. Lesd as & constituent of
general dust uttiod on stock, nchinery.-unnud portions of floors,
rafters, etc., so that whenever any drtugﬁt is present lesd dust is
stirred up and endlessly blown about. IFire hazards are increased by
tccmhti‘ozu on equipment, floors, ':_Ils. etc., 80 that altojether
it is desiradle that incrsased offox't be made to get rid of at

least 75 per cenmt of the accumulated log;d bearing incrustation
widely ';rum in this plamt. This statement applies particularly
to the enamel department and the house paint department.

() No workers im definite lsad areas should be pcrnittod to
consume food in thess ersas, or anywhere, witbout proper hand
cleansing. Soms states prohibit the conmsumption of toodﬁ in ~

lead using departmeunts and conversely such states require the

providing of suitable eating places. This commsndable lav doss
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not exist in Michigan so that the elimination of eating must be
left to the control of the manufacturer, along with the intelligent
coopsration of his worksrs. Very definitesly no food ﬁould eve.

snter 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 departzants, except for ths laying down.of puddles

of paint remover and spent lacquer for the purpose of scftening up
ﬁoor incrustations. Dry sweeping has been observed and wet
nup(na has not been observed, o.lthaug_h this may exist. It would
be very helpful if Janitors sweeping up lead accumulations such as
4n the mixing department might wesr respirators during this
operation, the wetting down with water ot a solution of epsom salts
zight be used to aila.y the dust,and t\frthor, if careful avoidance
might be carried out not to stir wp zlnucouu.ri.ly any lead bearing
dust.

(k) No need for elaborate dust collections has been found in this
survey., At least, up to the present time this need has not been
demonstrated. If the very simple remedies discussed in this ‘
section are carried out, and faithfully so, it is believed that
lead concentrations may be kept within safe limite.

(1) TFrom s hygienic point of wview, no objection should be made
toward the use of chewing tobaceo by lead exposed workers, provided
the tobasso is introduced into the mouth with clean hands. The
Teason for favoring tobacco chewing is that workers involved will
invariably spit out tobacco Juice that may contein lesd, whereas in
the sbsence of tobacco in the mouth, salive might be routinely
swallowed, tt;ut introducing some lead into the systenm.

(§) TFrom tims %o time batches of workers should be subjectsd to

blood ou;nina.ti.ou for lead a8 a test of the ;tﬂ.cu.cy of preventive
measures. If workers present positive basophilic aggregation tests,
somathing is wrong, either with the worker or his work conditions in
relation to lead exposures. The finding of consistent positive
B¢ Ao tosto should lead to additional remedisl steps.

Vo
(k) With respect to those workers handling 3iFn plate comtaizmers,

it may De pointed out that the lead ont\a’:’ plate, which is oxidized
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on the surface, rubs off on to the hands of workers in the form
of lead oxide. Every worker handling thsse lsaded cans may show
you his or her blackened hands. This lsad i3 then trml!'grgj’d to
the mouth and some portion of it inescapably is ln.llo\v:&; SJulJ.
traces of lead from these cans is thrown into the stmosphere as
the cans are bumped about, in connsstion with £illing and labeling,
sts. "This atmospheric lsad is not enough to produce lead poisoning.
The hand transferred lead is the important matter in this situation.
nou workers should be encoursged to exercise extraordinary care
"B /96 putttng 2ingers inmto or about their mouths when thoy are coated
with ttu'n p].l.to lead oxide.
(1) VWorkers with dry color materials often fail to realise that
thess substances, particularly the yellows, orsnges, lemons and greens
.m be rich in lead. The wearing of respirstors and the sams

" precautions named in this general discussion should be exescized

by coler workers.
(=) Inasmich as women ars likely to be affected more seriously
by lead poisouing than men because of their child bearing function,

" many states prohibit the use of women on any lead work. It is not
known that any such law exists in Michigan. The contrary is believed
to be true. This question lﬁ.ght, however, be brought to the attention
of M. McGregor, the resident attorney. In any event, no wemen
workers should be called upon to carry out duties involving definite
lead exposures. The handling ot-/r‘u;:bphto cans is not regarded
as constituting a definite exposure.

(n) Summary -= VWhat this plant needs more than amything else in

the control of lead sxposures is a 2iret class clean up, followed

by day by dl.y cluming nusurn that will avoidths nccuml:tionl

now present. Duri.ng the oxtunuiu clean up period, added exposure
will be brought about. This is inevitable. Second, the more carsful
wearing of respirators at the immediate tim: 22 temporary exposure

to lsad would go far in preventing actual lead poinoning cases.

Third, the mducation of workers is needed in regard to the best tyrve
of practices in hanlling materials to obviate lead dusts or other lead

exposures.
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VAPCR DETERIIIATIONS

.

This phase of the investigation wul'cu_'i'i‘.'e“d out by Ir.
Fredrick and is not strictly divided into speciel departments, such
as lacquer, varnish, etc. <The sugeesilons and recocmeniations made
by Dr. Fredrick are here typed, just as prepared by him, but in
;one instances in later sections Dr. beCford has modified the recom-
mendations made by Dr. Fredrick as not being practicel at this very
time. ‘ ’

No fixed stendards may be‘ set for all chemicals giving
rise to vapors, but & few may be mentioned. For denzol, toluol,
xylol, solvent nai:btha. wood alcohol, chlorinated hydrocarbons
and butanocl, 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 ‘wme toluol and x:flol. along with varjous ece=
tates, alcohols and ngpnthu. the thresbold of beginning 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 begimning dai:ge.r is perhaps higher, on the oxder
of 300 parts per million. ’

Dr. Fredrick's date and commeat now follow:
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lacquer Department. Portable Centrifugsl kachine.

This Operation Gives Rime to Disturbing Quantities

of Lixed Vapors. See lext for Discussion of Remedial
ileasures.

Acos ihite Lead and Color Forks
Hamtramck {(Detroit) Michigen
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Testing snd 8m21$n5 Conditions B

All tests for orgesic vapors were made with a Mine szefby

o e e,

Applisnce Company Combustible é;{i"I;dicntor. sn instrument capable
of expressing in terms of {ts lower explosive limits the consentration
of any flammable gas for whioh pr:opor cal ibration has been made. A
¥nowlsdge of ‘the lmr.enxp;otiw 1imit of the .gas.under consideration
mekes possidle the calculation of its concentration. Approximate
1nfomntion may be obtained about any conbnitiblo vapor providing
the camposition is known, even though the instrument has not been
precisely calibrated for that material. Obvicusly only very general
dats may be deduced from the scale deflsctions produced by complex
mixtures such as lacquer solvent fumes.

In order to'mimi.ze vcrro.u in sampling duo‘ to air ourrents.
4tlution and intermittent release of high concentrations of vspor,

i' aumerous readings were taken about each work area investigateds The
values reported show the average range of gas concentrations emcounter-
ed. All saxmples were teken at the nose lovel of workmen engaged in
the operation under study, and as close to his face as possible.

At the time these smuples were taken, all windows and doors
were open and the natural vemtilation so provided was good, TWith
the éxcepuon of spray booths, virtually no mechanioal ventilation
in the form of hoods, exhaust fans, etc. was provided. It may be
reasonably predicted that tests taken under winter working conditions

~with doors and windows closed would show substantially higher results.

~General Findings and Comments

The geaeral vapor content of tho linotphore in both the

N

e %rct snd secord floor lacquer rooms was found to be near 500 p.p.n..
.@ley‘mo upper Iimi'c of cone&mntion \mteh my ‘e tolon‘ccd t‘or
“Long: porlods of time withoue m.ued harm to the wox-kers 80 exposed.
Windows were open and natuul ventilating conditions good., Vapor

concextrations about lacquer tank cleaning operations and lacquer

clarification with centrifuges were found to be af much as ten times
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lacquer Department. Portion of Post igitator Tank Section.

These Tanks Emit Feirly High Concentrations of Mixed Vapors

8t Breathing Level of Workers. This Picture aleo Typifies

the General Unsightliness Characteristic of Several Portions
of this Plent.

Acoe White Leed and Color Works
Esmtremck (Detroit) Michigsn
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the probable safe value.
. Nitro cellulose-carbon black mixing and milling produces
enornous concentrations of denatured Alco.hol vapor (2500 - 7000 p-p-:.)
to which the worker is exposed for periods of seversl hours. It
should be pointed out that the methanol concentrstion. in the vapar . ——
‘4s probably hizher than that in the 1liquid owing-te its higher
volability.
Excessive vapor concentrations (300 = 1000 p.p.m.) were
found near the agitator tanks in the.D%F Enamel Thinning and
Filling Department.
The manufacture of peint remover, composed s it is of
benzol, methanol and acetone, all highly volatile and toxic materials,
produces s serious exposure to dsngerous vapors. Although windows
end doors were open, from 200 to 10,000 p.p.m. of vepor were found.
A safe concentration would not exceed 100 Pepene
Vapor conocentrations about the varnish filter presses (100 =
300 p.p.mes) Were not spectacularly high, but due to their highly
irritating character possibly create a condition dangerous to the
healt: of the exposed workers, especially men engaged in cleaning
the presses. The possible presence of phthalic anhydride and other
phthalic acid derivatives should incresse concern over conditions in
this area.
Concentrations in other areas were not alarmingly high
during the period tests were made. It must, however, be contidered
that ventilation conditions were probably at their best. Similar
tests made under winter conditions with windows and doors closed
~.will show much hi;h}r walues. Ce
"‘.--*-'~-‘ - Attemtion 1:":«.1104';0 ;-h‘e p:net'i;c'o' of »;i:a‘iming floors and
machinery with the paint remover described elsewhere in this report.
Observations made in the Ensmel Mixing Department showed paint
remover vepor %o be present in oconceatrations of from 100 « 500

P+Poms in the general workroom air. The condition existed throughout

0007-SWP-000030881




Spray Booths Vherever Found in the Plant Requirse
Modification in Order to Obtein Complete Protection
from Injurious Exposures.

Acme Thite Leed and Color Torks
Hamtremek (Detroit) iitchigen
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the entire working dey. The videsrread use of lacquer thinner for
hand washing snd miscellaneous cleeninz is not praiseworthy end
leeds to undue exposure to these vepors. The extended use of
shella¢ in hand lsbeling end color card preparntio;; ey lead to
methanol intoxicatiom. *

It hes been observed that practically w.ithout exception
exhaust stacks on sprey booths are insiequezte and permit the return
of exbsusted meterial into the buildings through open windows. These
stacks should be raised to at least five feet above roof level.

The blowing of f£ish ofl, and to a lesser extent linseed
011, Tesults in the formation of highly irritating products, probadly
unsaturated aldehydes such as acrolein and croton eldehyds. These
vapors are exhausted into a short stack-‘ Unless unususl wind
conditions prevail; excessive concentrations of these mnterials
become distriduted in the several work erease.

An appropriate exbaust system should be provided for the
centrifugal clarifiers on the firat floor Lacquer Department.

The nitz;acglluloae mixing end milling machines are praducing
a s:rious exposure to aloohol vapor. Their enclosure in exhaust
hoods similar to those on the emamel roll mills will successfully
reduce this exposure. ‘

Installatiop of individusl exhaust hoods of proper design
©n the varnish filter presses is advisable. It appears that u
ususuel amount of leakage of hot ¥ernish takes place in the fil-
tration proceas.

In order to reduce the general winter time level of aolvent
vapors in the various work places, it is suggested that adequate

flogr level exhaust fans be instelled throughout these areass
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(A1l tests made Tuesday afterncon, July 13, 1937 and Wednesday,
July 14, 1987)

Lacquer Department, second floor.

Gensral room air average-500 pep.me

Clesning tarks with thizner, a cmon-pnctih « 4000 « 5000 pepene
Lacquer Department, first !‘loer_

General room air - 200 = 400 p.peme

Filling cans = 400 « 600 p.p.m.

Centrifuge clarification « 2000 = 4000 p.p.m.

Tenk cleaning vith thimner « 4000 « 6000 p.peme
Paste Golor Tube Filling (S or 4 girls) = 200 p.p.m.

(Carry over from Lacquer Depertment)

"Around grinders iz color tube filling ares = 200 p.pem.

(Carry over from Lacquer Depsrtment)
Color card spraying = 100 = 200 p.p.m.
Some spray carries back to operator.
Spall batoh mixing rocm
Mixing table 100 « 400 p.pene
At spray boo'th = 100 pepon.
Shellac filling « denatured alcohol = 125 pep.me
Laoquer solvent storage (large tanks in an unventilated shed) » 100 p.p.m.

Hitrocelluloseecarbon
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Departmert D4L ~ Lacguer - Second Floor
General room air aversage = 500 p.p.me
Cleaning tanks with thinner, a camon practice - 4000~5000 DPoepPome
Department D4L « Lacquer - First Floor
General room air = 200=400 p.p.m.
.Filling cans = 400=600 Pepeme
-Centrifuge clarification = 2000=4000 pep.ms
Tank cleszing with thinner « 4000-E000 pepeme
A Department
Past color tube £illing (3=4 girls) = 200 p.p.z.
(Carry over from Lasquer Department)
A Department
Around grinders in ccler tube tilungv area = 200 p.penme
(c-.rry over from Lacquer Department)
Color Sard Spraying Department = 100200 p.p.m.
(Some spray carries beck to operater)
Department 2] « Small Batch Mixing Room
Kixing Table 100=4C0 p.p.me
A% spray booth « 100 p.p.m.
Department DB!‘_ - Varnish
Shellac £illing = doutureé alechol « 125 p.p.me
Field Tanks
Lacquer solvent storsge (large tanks in an unventilated shed) 100 p.p.a.
Department D6
Nitro cellulose~carbon black mixing - demstured alcchol = S500=
7000 pepeme
Departmsnt D6 '
¥itro cellulose~carben black milling - Average - denstured
‘ #1cohol = 2600 pepame

(Process lasts 4-5 hours at a time)
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Department D4G - Stone Uills
Ensmel grinding = zot over 100 p.p.me
Unhooded roll mills - 100-200 p.p.me Yapors very irritating.
Hooded ;oli 24118 = well below 100 Pep.me
Grinding witt lecquer solvent = 100=8600 p.p.m.
Department D¢
Houss paint mixing tanks at one end of exsmel grinding room =~
below 100 pepeme
Department & {1ittle) Eouse Paint « Second Floor = 100-200 pep.me
largely lsoquer fumes from Lacquer Department next door.
Departwezt B House Paint Grinding - First Floor = no vapors in
messurable ooncentrations.
Labelling Department nearby slso showed no vepors.
Department DAF = Enamel - Thinning and Filling
Genoral air occnditions « 100 pep.m.
Around agitator tanks = ¥0«1000 p.p.m.
Girl :tuiniz{g box car paiat = 200-400 p.p.me.
The solvent n;:crlv in this Department are guite irritating and in
gonersl sre not lacquer thinners.
Paint Remover Department
507 benzol and 50% of s 75X methanol ~ 25% acetone solution used
a8 solvext. Some crude pi.rn:ti.n added to retard evaporation of
the remover oa worke.
Emptying benzol drums into tank from second floor, windows cpen «
280=700 pepeme
Seme for "methyl acetone” drums - 1000=10000 p.peme
Filling 1 gallon cans on first floor = 200=10000 pepemes 1000 }S.p.n.
being most frequently oncountc;rod.
Departnent D10

. . Juua; drums with ‘_'cynthnio'[.vnx:p:.ih et sypthetic storage tanks -

200-400 p.p.ms of lacquer thimner vapor
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Department DelOM
Cleaning varnish filter press - 200=300 p.p.m.
Vaporl‘-‘re very irritating, especially to the eyes.
Filtering varnish on filter press = 100=200 p.p.m.
Departmezt DBF )
TFilling spar vernish « xu; vapors
Filling lacquer thinner = 200-400 p.p.m.
Varnish labelling near lacquer thimner fillirg room = 100 p.p.m. or
less. Is said to be much higher at tines.
Department DSK
Varnisk cooking = no measurable conceatratioms.
Varnish codling - no measurable oonoentrations.
Varnish thinning et pits - traces - below 100 PePele
Spray Booths
Numerous spray booths were tested and were found to be

virﬁually free from vepor leakage at their throats.

411 tests were made afterncon of Tuesday, July 13, 1937 arnd Wednesday,
July 14, 1937,
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VARNISH MANUFACTURE

4n outstanding portion ‘or this plant's opernio;. ,.“ repro=
sented by the Vernish Department. Here practically all classes of varn-
ishes are manufactured, using vegetable, fossil and synthetic guxns. In
;duuon, there are s number of ancillary operations éonducted, such as
the manufacture of paint and varnish remover, the preparation of nitro-

cellulose carbon scale, etce

From our {nvestigation, we are -wpreiua that a number of

" objectionable conditions exist, calling for some remedinl action. These

deficiencies may not de rated as constituting gross exposures. On the

other hand, thbey ere of such uvgrfty as to de reckoned as pneucil

,exposures. As soms proocf of .the actuality of these conditions, we are

» _noting that there now are exployed in this dcﬁlrhont two workers with

doubls p terygium, which disesse of the eyes may well have deen caused by
the irritant action of materials used or created 1.;1 this department. It
is m.pouible flatly to state either that the condition of thue oyes
wes or was not caused by the mtaria.ll in use. Legally the answer is

in the affirmetive. Further, there appear to be § number of persons
with chest diseases, ones of whom no; is {n thelﬁolpinl, one recently
has been in the Eospital and several are seid to‘bo working dut complaine
ing of cnut'tttoctiont' Third, widespread complaint ozil-to among the

o m as to the injurious effects growing out of work at various points.

‘This is motably true of the manufacture of glycercl phthalate, the

filtering of vernishes, and the ‘olonng of fish ou.

Ia the tplloring lilting, these 1njuriou- pract:cu and

A

1) Yernish Filter Presses

This section of the Varnish Department makes uss of six

f£ilter presses. When these are in operstion, & fair amount of leakage
takea place, the quantity of which varies somewhat with different types

of varnishes. All lead to some leakage, some to more than others. In the

N16643.07

-000030888 '
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Filter Seotion in Varnish Depertment. High Concentrations
of Noxious Vapors Were Found in this Torkroom.

Aczme White Lesd and Color Works
Hamtremck (Detroit) Michigan
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process of lkmocking down these presses, additional vepors enter the air.
As 8 general result, this room, in spite of its very high ceiling, is
tboroughly contaminated ‘with vapors of whatever constituents go into varnishes,
but chiefly maphths and related petroleum derivatives. By actual testing,
the concentration of vapors was found to be high. These tests are reported
in a special section devoted to tlzo msasuremsnt of vapors of lacquers,
varnisbes,:thinners, . . solvents, etce It 18 in this.Toom that one of the
two workers with petrygium is employed. The superintendent of this department
agrees with these investigators that this room constitutes one of hi- most
objectionsble work points.

In the opinion of these investigators, it is desirabdble that
hoods be installed in this workxoom. Conceivably general ventilation mshf
be {ntroduced. This, bowever, will call for the removal of so much eir
per minute as to be expensive. It seems preferadle to recormend that
an individual hood over each filter press’'be installed, that these boods
be fitted with suitabls oconduits leading to a central stack whieh in turn
should lead to the roof. This centrel 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 msy be dampered off as may
be required. This installation probdadly 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 socmewhat dissimilar nsture, but all giving rise to high
concentrations of dangerous vapors. Roughly tne_vapor concentration is
1000 perte per million of air, when not more tbax; 200 pai'tu per million
may be regarded as pom.tuibh. Not only dn voz_karn 1n thil perticulu- -

room coxplain, dbut nurby women workers, J.abcIIag ‘nrnhh ud limhr v

duties, complain of vapors fronm thu vork:room Arter duo eonaidoration. K

these investigators have come to the conclusion that so zmny changes would

be required in order to protect all operstions in this room, that the cost

L
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Natural Stsck Action Connected with Varnisb Cooking

Eliminates High Vapor Concentrations about Stack

Rooms. This Statement Does not Apply to Phthalic
Anbydride Work.

Acme White Lead snd Color VWorks
Hamtramck (Detroit) Michigan
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would be prohiditive and perbaps would cost more than the cresticn of

a naw work place to house these operations. Accordingly, ths suggestion
4{s made that all of these operstions be re=estadlished in some other
better suited place end that at the time of such instellation, there

be instelled suitabdle exbaust upt_eu as will keep the vapor concentration
level within permissidle limits. No attempt is ‘here made “to indicate &
new location, type of arrangement or other facilities leading to acceptabdle
results.

One of the worst features in this room is the lack of safe~
guards for belting. For exemple, in oOne lo.cution an unguarded delt runs
up directly over a series of steps so that the workman must clizmb under
an unguarded delt in order to resch the work platform.

3. Jenk Storage Problems.

This department 1.. provided with an unusually large array
of storage tanks. It i{s gratifying to note that alresdy a fair number
of these tanks are equipped with cardbon dioxide gas overdlankets and at
this very time an installation is being made that will provide such gas ‘
for a larger nuzber of tanks. ‘'he usze of this protective procedure is
to be commended in oll ways and st all times. Those tanks that do not
lend themselves to the application of carbon dioxide should as rapidly as
is expoﬁient be replaced dy others thet do. At this time there appears
t0 be no way of measuring whether or not carbon dioxide actually is pre=~
sent in a tank. This uncertainty should de removed through procedure to
be devised by the Chemical Depu-tunt{ A very simple test may be devised
for this purposes

Inasmich as fatalities and severe accidents connscted with
#orage tanks for nmin_ﬁen and reaw mterials are associated with entry into-
tanks, it seems desiradle to diascusa in' some deteil protection egeinst such
accidentas We are therefore ocopying into this report a similar discussion
chiefly derived from en investigation in another plant. So far as known,
this material is applicadble to 2ll vsrnish and similar storegs tenks.

"The type of asphyxiation or ecute intoxication that may
erise veries from substence to substsnce. In the case of benzol, benzol

Yepors themsslves are responsidble. Sufficient benzol vapors to produce
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death may be present in a tank that tms been treated over a period of days

by }4~: «team, hot weter and air blowing. In the case of linseed 611. the .
damaging =gent may be carbon dioxide, possibly with e trgee ¢ carbon mon-
oxide, or there may be an oxygen deficiency. In the case of varnishes, vapors
from the various volatiles, tiTough ‘their combined -acttion, Ay leald to
asphyxiation. The following statements may be pertinent to the situation:

le No workmen chnﬁld enter tanks unless sbsolutely necessary.

. é. No workman should enter s tank unless previously it )
has been freed, as far as possible, of its contents.

3¢ No workman lhogld enter & tank unless closely guarded
by snother woriman making observation from the msnhole or equivalent -
openiage.

4. No workman should enter a tank unless fitted with
safety rope with ;sieh he may be withdrawn if aephyxiated.

) 8. No workman should enter s tank unless wearing a positive
pressure respirator of proved suitadle type. The all-service cannister
type is not regarded as suitable. Breathing through a hose in the absence
of positive pressure is regarded as objectionadle and insufficient.

8. No workman should carry oxrdinary electric light into a
tank snd no type of light other than those approved by fire and explosion
regulations. .

7. In case two men enter a tank, each ﬁbould be guarded by
8 separate individual on the outside and each shounld vur'u separate safety
line.

"8. Under no circumstances should workers remain for prolonged

periods {n tanks., One hgl;-hcur is the maximum without emsrging for a short

3

periode ' I : e

9. In most i;stnnc;;y.a poutii"o pruma';esp'ln'tor device
should be of such type as to al® provides eye proteétion.

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 Materisls
May Introduce Serious Exposures Connected with Leaks,
Entry of Tanks, etc. See Discussion in Text.

Acme White Lead and Color Works
Hamtramek (Detroit) Michigan
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It is observed in the Acme Flant that a feir number of small
leaks ars continually present ebﬁut tank sress. This statement applies
not only to tanks themselves, but to velves, pumps, pipe joints, efc.

Thile no one leak was observed to be serious, in the aggregate consilerabdle
material is lost and eventuelly a :liuster elxost inevitadbly will arise.
On the day that this item was written up, it was observed, in connection

r with the emptying by pumping of & tank car that continuous lesking was

taking place in the puzp itself and from the flexible hose entering the

storage tank. It was estimated that during the period of emptying the
tank as mich as 20 gallons mey have been discharged on the ground. 1In
one placs, bucket hsd 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, dut is amplf the observation t‘hat the way

4{s being paved for explosions, fires, asphlxiation, incrustation of machinery

e

and general unsightliness.

4. Xist 0il Problems.

In another section of this r~eport, one of these investicstors
has introduced some discussion of the difficulties ettending fish oil and
particularly dlown fish oil. 1In smell measure, the present discussion is
e duplication of the comment there mmde.

Among the workers of this plant, the one thing thet is known
to ell &8s offensive are the vapors created in tbe process of dlowing fish
oil. The comdition appears to be worse at some little distance from the

point of operation than it {s at that point. Those persons describe the

offensive odor as being in pert animel odor, fishy in nature, and a some~
what pungent irritating nibltance which it appears possidble to disassociate

from the rijl_t;, oil odor. In short, one disagreeable agent is an odor, the

s et g -

other 1s &hfﬁx:i%én%f m important item, from a health point of view, is
the. 'u'ritant. as od'ou :lo not themselves creats diseases. They may foster
nausea, loss of apretite, create ﬁeuroaes. but they do not lead to organic
disease.

Weetber conditions influence the disagrmeadble featurss of
fish oil processing. On occasion the vapors are blovx; back to the varaish

area with the result that practicelly all workers mey be observed with
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irritated eyes as indicated by profuse leerim_;ian. This vapor or gas would
very well serve as & powerful lacrimetor for military purposes. This irri-
tent 1s believed to be acrolein or some acroleinelike body. At least it
sppears to be an unsaturated sldehyde. Because of offensive properties,
the blowing of fish oil is now conducted at night end only on occasion.

In addition to worksr discomfort, when workers are present
during the blowing process, some complaints are arising from fairly remste
sources. Dui'ins the present week workers at the Dodge Plant, apyroximate~
ly six blocks away were corplaining of the disagreeadle action of fish
0il from some source. Lost of the worksrs were unacquainted with the
source of the cbjectionable odor encountered.

It is bvelieved, dut not proved, that it may be & rather simple
procedure to gef rid of the odcriferoultportion”’ot tnic pronure. 4t the
present time the vepors created are discherged t!':rough & conduit up on to
the roof of an adjoining building, where there is a short stack. If pear
tte point of origin of this conduit, fairly near to the blowing tank, minute
traces of chlorine may be introduced and dispersed, it is prodbadly tat the
offensive odors may be eliminated. This method bas deen introduced into
tanneriés. where similar offensive odors are produced by flesh, hides, skins
and other animal organic material.

Wallace and Tiernen mx;u:ecture chlorine deodorizing equipme#t.
but it is not kmown that any elaborate equipment be necessary, at least
during expaﬂnental stages. it is believed that as little as ons part of
chlorine per million of vepors mmy prove effectives Certuinly the quantity
will pot be over three or four parts per million. The cost therefore would
be negligidble and conceivably 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 &ischerge mégtc;-_'ft.:éﬁ of the ;a:o,.. The qQuantity of ges discharged
roedily may be%;%izﬁ.%f"air‘éhéal&f Depﬁrtment. This préeeduro should
be tried out as an experiment, since practicelly no money is mvolvedA. It
the odor is elﬁiuted. approxime taly ons~balf of the problem will bave been
solved.

The sbove mentioned procedure will probably not eliminate

the preaence of the irritant acrolein or similar body. In fact the

chlorination of acrolein may enhance its irritent qualities. Soms consid=
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eration should be giwven to the possidilites of eliminating the Srritant
fraction of this vaiaor mixture by washing with appropriate sclvents, such
as dilute alkelies, sodium bisulphite, or otberwise. Since there are

already on hand large numbers of tanks, it might prove to be practical

" to rig up & spray washer in some ‘tank.now on band which is . unsuited for

other purposes.
' Equipment to control this probiem is on the market, dut
i{s only available at a high price. The local chemical group, well quali-
fied 28 it is, should be able to create & spray method or some method
for the elimination of this merked irritant.
S. Carbop=iNitrocellulose Milling end Mixinge

) One activity in this department epparently is unrelated,
at least so closely, to varniix manufacture as to the making of lacquers.
This 1'; the mixing and rubder milling of carbon with nitrocellulose.
A troublesome exposure is provided not by the carbon and not by the
nitrocelluloss, but by the alcohol which is used to wet the nitrocellulose.
This alcobol primarily is etbyl alcohol, denetured at least in part with
wood alcohol. The percentage of wood alcohol 1is, bowever, so low as not
to constitute the foremost exposures The exposure 1s & mixed one of ethyl
and methyl alcohol. ‘

The operations inwlved &re 1) Mxﬁng and 2} milling.

A separate nearbdy cperation is that m:&;ung the use of the Banbury
machine, using somewhat dissimilar mterggll. The problem involved with
the Banbury operation is mentioned in & ié_tor paragraph within this sec~-
tion. Pour times daily, for approsimately two hous of the work day,

material is deing remved;..by tné,, Two

such machines ere prese: tn use. At times both are
imu ‘times both e

in use. cononpondinginﬁmxfﬁmg’ﬁﬁum‘ ave pFfesest, but only one
may be in use at any one time.
It seems necessary that the worker or workers in this room

be protected against excessive alcohol Yapors. For the willing machines,

1t is suggested that an appr&priate bood be designed and installed 1medisteiy
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Roll Mill for Nitrocellulose Carbon Pasts. Righ
Concentration of Alcotolic Vapors Continually
Present during Operation Call for Ixhaust System.

Acms Tnaite Lead and Color Works
Hamtramek (Detroit) Michigan .
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adove each milling mschine and that the vepors be conducted at least five
foet sbove the roof level with the aid of a blower. This hood should be
loceted as lowx es ﬁouible on to the machine and if at all possih s helow
the breathing level of the workman.

For the mixing machine, the problem of e#hmut {s difficuls,
o¥ing o possible explosion hazards because.of .the Ary terbon.sad nitro=
callulose. ‘.Almst inevitedly fires or explosions may be expected in flues
connected with any exhaust lfatm. Any general ventilating system is like~
1y to be somswhat ineffective, inammuch as worker projects b.ig head and
shoulders well into the mixer in process of removing the batch., It seems
ths best method to meet this problem may be to equip this workman with s
positive .prouure mouth and nose plece instead of the usual positive
pressure hood of larger size. <Ibis will provide complete protection.
Perbaps somewhat less expensive may be the use of an organic vepor respire=~
tor with cannister, which cannister is good for approxmatow'eight hours
of service. Least expensive of all would be the use of the ordinary cartridge
type of respirator, the cartridge of which conteins activated charcoal
sufficient for about one~half bhour's continuous use. This last mentioned
device, vhile cheapest, is difficult to control in that the effectivity of
the respirestor at any given mment 'h aon‘ewhat uncertain and the certridge
must be replaced three or four timss daily, depending upon the amount of
uses If the choice of these three methods is the positiwe pressure face
and nose piece, due consideration should be given to the mmtter of source
of supply. The taking of poaitive pressure air for breathing purposes off

of the usual plant pressure line offers some risks decaune of she high

_pressure likely to be provided in the plant presswre lino.

‘Ihe thought underlying this entire discussion {8 that this
small operation is a'rathex-.a;nserou one and o2lls for some rueuu:l action.
‘ The Banbury operation, and to some extent thq operations

Just discussed, inwlve wore than ususl fire !‘i.lkl- Already the Bandury
machine has been well fitted with protective devices against fire, but
not ageinst explosion. The experience of the compeny iQ that fairlyfre~
Quent fires are expectadble, dut explosions are not expected. The stand

here taken is that explosions are .not out of the queation.
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It is suggested that the mensgement consider enlargin: the
two windows not present to include the ares between the :.. nindo;n and
80 to construct the window installation that this constitutes an explosion
wall. ‘his may be done at low expense and mey prove to bte both ecozmomic
2nd e life .saver sbould there .be‘.an explosion.

The results from fires mey not be limited to fire damsgs,
but instead mcy involve injury to workmen from the inhalation of the
deadly nitrous tun.zea produced on the burning of nitrocellulose. 7These
nitrous fumes involve series of oxides of nitrogen which are without
warning propekrtiu» andﬁbriqg adbout no im‘edﬁigte’_damrage, but after a
»r" bours* ﬁteml tntanfies my arise due to‘ pulmonary edema.

On the assumption that there may be fires, all worksrs ia
this imediate area, including nearby buildings, should de duly wvarned to
leave this portion of the plant evan though the fire appears to be a
amell opne. The burning of as little as 10F of nitrocellulose may give
off sufficient fumes to kill all perscns within the breathing zone within
e distence of 100 feet. While this report does not contemplate fire pro-
tection and fire procedure, it is strongly urged that the possidility of
fires and the production of nitrous fumss be considered and & program for
avoiding exposure be created before any fires arise.

Already there are on hand two all service mssks which so far
as xnown are suitable tgr rescus purposes should the need arise in thege
two rooms. It 4is noted in pessing 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 noxious gases without at all
supplying ox}gen when oxygen is laciking. .

_ Wnat 4s .hare recorded with reference to nitrocellulose fires
eround the Banbury machine and milling operation’ also applies to any other
portion of the plant where nitrocellulose fires may arise.

6 Glycerol Phtbalic Anhydride Resins

This type of resin manufacture is the source of a fair amount

©f apprebension among workers in this department. Just what the irritant
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involved is is somewhet uncertain. This may be limited to the phthalic
enbydride or conceivably to the heated glycerine and more conceivabdly is

the little known coﬁpound produped by the combination of glycerine with
phthalic anhydride under these circumstences. It is possible that more than
one irritsnt’'is produced, It is & well esteblished fact that some irritant
is produced which leads to irritatidn of the eyes, nasal Passsges and
bronchi. There “. spprehension that more serious damage may be done, lead-
ing to ;uscepiibility to tu’bu-culosu.. pleurisy, chronic bdbronchitis, pneu=~
monia end other such affections. This is Bot prévéd.'

The process leading to 'mitation is probdabdbly not just oze
but & combinmation of mixing, cooking, thinning, filterins and subsecuent
handlinge The superintenient of this department believes that stack actioa
is sufficient to tzke care of the vapors produced in the process of cooking.
Of this these investigators are not equally certai.n. 'They are incliped ¢o
believe that the i{nstallation of fans within the stack for bonster action
under unfavorable weather conditions may be desireble. This may bemefit
the workers in the cooking dspartment, but possitly may lsad to the distridue~
tion throughout the plant ares of increased quantities of phthalic anbydride
fsnow". 4wmme any definite recommendation, it is pointed out thet certain
other plants have installed hooster blowers to sugment steck 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 axposwre
than the cooking. 4lthough the superintendent is convinced that the present
instellation is adequate and takes care of all vepors, it is resdily discernidle
that such i3 not the case. The hood over the varanish pot is 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 than the pot im order that the condensation

"drainage will dbe returned to the pot. This is & tensble position as the

control of the condensate without wastage readily may de drought about. If
the hood 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.
This type of tbinning is complicated by the fact that bydroe-
carboa solvents, toluol end xylol, are introduced into the varnish while hot,

The toluol and xylol boils due to :tbe heat of tbe varnishe Enormous qQuanti-

ities of dangerous vapors are given off from these hyirocarbons, . which

are in addition to the irritation from the glycerol phthalic anhydride
compounds.

A third problem oconnected with phthalic anhydride work (s in
the small room bousing the filter presses for this type of varnish. A4s
observed by us, wnditionl' in this room were exceedingly bad. One of our
own workers, spendisg only a few minutes in this roam, ecquired s minor
pulronasy condition. Even though it be granted that improvement should bde
made, it is & bit dirtieult. to offer any arrangement that will be entirely
practical. At once the question arises as to the advisiedbility of moving
this filtering operetion to the general filtering ares, for which certain
recoumendations already have been made. It is understood that this is not
likely to be practical owing to the necessity for filtering this varaish
hot and because of the desire to bap‘ this troublesome varnish confined to
one area. If we be wrong in this assumption, possibly the filtering of
this vax;nilh in the genzral filtering section, when improved, will be
adeguete.

If the above assuzption be correct, consideration should be
given to thres possidilities: 1) senor'ul ventilation, 2) & hood immadiate~
ly over the filter press and 3) the wearing of positive pressure helmst by the
opearstor. Inasmuch as the vernish pot is prélent in the room containing (
hot varnish, and mmgh as this f{lter is of the portadls variety, it
seams more practical to these investigetors to favor ths provision of positive
pressure equipment for this one cperatore. If decision de mads to use this
type of equipment, such apparatus should be bought as will not be dammged
by the varnish itself. By this is meant that rubber equipmsnt might be
softened up by the toluol vapors. Peinted equipment likewise might be
Quickly made unsightly., It 45 believed that an all aluminum face piece
or syutbetic rubber may be found available.

Please note that no definite recormmeshtions have been mede
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beyond the recommendation that consideration be give:‘\ to this one or two man
work place.

7. Paint at':.d Vernish Hemover lianufacture.

This small operation is located in Zuilding 18, in a lead-to

shed of encient vintage. Paint and vernish remover conaists.of sthe ‘followe

ing formulae:
Paralffin Wex i 3e 30%
Benzol 50.25
Mathyl Acetone 468,45 -

100.004

In this mixture, the benzol is the most dangerous sudbstance.
The methyl acetone, which iz not a true msthyl acetone, but & mixture of ‘
methenol and dgotone ies second in importance. In another section of fhis
report, refarence is made to the concentration of vapors in various localities
including the one under discussion. At times the vspors in this varnish
Temover 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 comsidered to de
either benzol or methyl acetone. Obviously a mirture exists. On the floor
above, at the time the drums of benzol and methyl acetons respectively were
emptied, the concentration ranged from 280-700 on benzol and 1000+10,000
on methyl acetone. It is to be understood that these concentrations weare
not general and nmot continuous. However, one workman was present in close
proximity to these high concentrations.

The outstanding difficulty connected with the menufacture of
this product is comnected with the filling operation. This paint remover
sutomatically fim iato an open trough from which four more or less siphon
units lead off to run into smell containers. Inescapably, a fair amount
of spillage takes place and evaporation is constant during ﬁe £illing ‘opera-
tiom, ‘

The texptation is to recommend that this manufacturing operation
be moved out of the present quarters, owing to general dilapidation. It
is, bowever, understandable that there may be good reasons for utilizing
that space as it is. It does seex scarcely warranted that any elaborate
exhaust equipment be installed in a0 wora out e workroom. Ferhaps the under-

lying thought in this situation is this=--tbat if any plans are contemplated
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for moving this ope;ation, the meving ;honld take place now, prior to

the instellativu of any exhaust or other type of protective equipment.
Before making any recommendations, it is here observed

that e corplete bl:od count was pede upon the one worker et this operation.

-

Toe results are here sppended:

Hemoglobin {corrected Sably) 803%

Erythrocytes 4,800,000

Leucocytes 6,200
Polymorphonuclears 855
Large lymphocytes 2%
Small lymphocytes 3%%

No pathology of red blood cells.
The outstanding laborstory evidence of benzol action is to be found in
diminution in the number of white blocd cells present. The normal end

ususl pumber epproximstes 7500 per cubdbic millimeter of blood. This

. woTker sbows 6290. which is not necessarily below tbe normal renze, but

at least is borderline. A second test is thaf recently described as tkte
urine sulphats test, which wes developed by the Bureau of Lines. 4
sazple of urine was taken and tested and was definitely positive, indicate~
ing & benzol intake.

Although these investigators may possibly be charged with
e benzol phobla, it is recommended that this operation be mdit;ed 80
as to provide no concentration of the mixture of vapors present {n excess of
200 perts per million. This may be accomplished in any one of several ways.
The iuxping of the drums asbove the floor level requires only about ten
minutes and thus is comparatively unimportant, even though the exposure
be highe On the floor lsvel, the £illing cperation may be made automatic
or instead the filling operation mey be carried out in the equivalent of
& spray boothj thet is, immediately in the vicinity an exhaust fan mmy be
instelled within a booth, in which zone the £illing may be parﬁmd.
Cne worker in this dcpurtmxit exhibits & trivial dermatitis, which may de
Tingworm or may be ceused by benzol or other ingredients of the paint Te-
movere 4 third possidbility, and the cheepest of the lot, may be found in
doing away with the open trough siphon system now in use, substituting for

this filling directly from the closed tank and providing suitable reepirstors

for the operators.




The dilspideted shed, favored with the number Building 32
reslly should be torn down, ss no useful purpose is being served by it.
The materiasls now housed there appear to be of es little walue as ths
building itself. If this building space is truly needed, rebuilding
should take place. . '

On the southeast corner of Building #12, there is situated
s low metal ataék. spproxzimetely ten feet high, with which is comnected
e series of condufts from the varnish thinning depariment apd neardy
operations. The grester portion of vepors work their way upwerd toward
this stack nnd.aro condensed before reacting the stack {tself and
drain back into their respective conduits. This is not entinli true for
a fair amount of cozplaist ha been encountersd that under certein weather
conditions vapors are blown down from this st.ack and unfavorsbly effect
workers in that region. The question is reised, dut may pot be practical,
and advantageous, to increase the height of this stack by twenty feet and
possidbly more.
liscellanecus Items:

Another section of this report discusses skin hazards in
the plant, including the vernish dspartment.

lany of the pumps and si.mihr equipment in this department
is in need of ordinsry cleaning. Compared with certain other plants,
the machinery in this depertment may bde classed as filthy.

In the resin warehouse, & consideradble amount of dust is
present and some of these dusts are explosive. Theorstically, a fair
uount of skin disease abould be jresent, but we do not possess sufficlent
evidence to condem operations in this room.

It scems to be justified that we meintain that throughout this
depertment there is a fair amount of disorder, accumulation of unused
objects end materials. One partion of the yurd area is particularly dad,
but this is said to be due tv repair operations now in progress.

Resin dust has a way of plugging up the eers of workers
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leading to functionel deafness without any crganic disturbance of the hearw
ing epparatus. One man, working with relinq in the warehouse, eppears to
be hard of beering in his right ear. Nothing is known about this man's
condition, but it may be well to sand this map to Ford Hospital to have

his ears freed of accumulated resin if in fact his partial deafness is due

to this cause. *
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As clzevhere ctservsad, a considersble partion 32 the Lic, uzs
Sopacizeat sark i dine elssalizre., The aitrocellul'oae paste is pre-’
parad apart fraa this plant. ‘I:he nilling of carvon n:itrocellulsu
scals is ‘:{are carriad out in the Varnish Departzent. The willin: of
lacquer zaterials is here carrisd sui in the Znazel Tepartaent.

Thus the Licquer Departument largely becames one of thinning,
tinting, £illing and labsling, '

Hotwithstanding this restriction of oparations hers carrisd
out, this lacquer department presgnts higher concentritions of v-g?po:. i
than any yet. investigated by us where actual msasursments were T
carried out. In anothsr section of this report details ars psrovided
as o various teste made of vapors, gases, etc. thriughout @)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 30% ae a deviation fram dccuracy, there still is much too much vapor
waterial in the Lacquer Department,

It appears demonstrated that the high concentration of vajore
about mhich coamplaint ie being made is due to four sources, as followss
1) almost continucus cleaning of large and emall utensils, including
tanks, immediatsly on the two lacquer floors, but particularly the
first floor, using lacquer thinners as cleaning agents.

2) the free use of lacquer thinner or paint runav'er for floor cleaning,
cleu;ing of work utensils, hands and forearms, etc.

3) the use of centrifugal machines.

4) +the almost total lack of any air exhausting equimment in this

area. _

In that earlier section, dealing with vapor determination}
Dr. Fredrick has made various suggestioms as to ways and means of con- .
trolling vapor concentrations. Dr. Predrick's cament should be con-

sidered, but in the last analysis this final cament in to be regarded

N16643.08
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as taking prscedent over cament msde in othsr places.

It is distinctly recammended that sithin the lacquer Departaoent
there be inatalled an isoluted roan, well exhausted, t‘o:.' all c;eaning
of c¢sontainers, portable tanks, etc. used in this depariment. This
installation sseme to be imperative. In this szall roam there shauld
be installed a sufficient mmugr of tanks [or the .:-'-“.‘éf:—’;of such flulds
as may be necessary for cleaning purposes. All tanks, save those cone-
taining cold water, should e w{uhaunud. Due consideration
thould be given to spark proof laaps. It seems likely that this roxm
should be installed on the first floor, as the use for it is greater
thers. 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 Mr. Hutchinson that extensive U
alterations ehortly will be instituted in the lacquer Department. 1If
this be true, it is undesirable that :a'njor installations be made at the
present time as regards vaper control. 7hether or not these innout.i’ons
are introduced, srovision should be made to maintsin the vapoer concentrie
tion level throughout this area between 200 and 300 parts per million
of air with a preference for the lower figures, It is possible that the
centrifugal machine or machines will require an exhaust system, as this
operation is a considerable offender, Conceivably the coentrifugal machines
might be made more or less stationary in ordor to provide opportunity ‘
for the exhaust installaticm.

The rather free use of lacquer thinner for all types of wash-
ing purposes in open aress should be diascontinued by being centered in

the lacquer utensil cleaning rom sbove mentioned. (n the second floor,

. it zay be sufficlent merely to {ntroduce exhaust fans at about the floor

"hl.wel. 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 months hence, no further reca-
mendations are made st this time., However, this section closes witn the

emphatic statement that at the time of our testing, vapors were unusually

high in this department.
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y TUAEL DTOARTMENT

In many other sections of thie rejort activities in the
enanel department are discussed, Scme camment may be found in
cmnection with lead anslyses, ‘vapor de.erzinations, duet ca.mia,
blood examinstisns, illumination tests, etc, In two sections swme
recxzmendations are made by Dr. Fredrick in connection with his own
examination of thsse premises.

All this being true, no reasmm exists £or lengthy discussion
of hy:ienic ctnditions in this dejartment, Two items stand out with
definitenesss )

(1) %o major mechanical m-uniznm are reguired for' this
departzent under immediate operating conditioms.

(é) This department, like many a.thera, is badly in need
of better janitor work, one good wholesale cleaning and censiderable
brightening uz of unsightly places.

-More important camment is made in separate sections, such

&5 "lLead Analyses."
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HOUSE N SPECIAL AAINT MANUT.STURING DESIATLINT

Already in other sections practically every consideration
connected with this departament has been included. Theee other
sections refer to lesd amly;n, ‘duet counts, blood determinations,
{llumination tests, observations as to noise, janitor work, epecial
means for the cantrol of lsad, etc. On this cécaunt, it is preferable
not to repeat a record of these observations, 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 inis the

dry aluminum roam and the mixture of these iwo substances conceivably

- may increase the inflammability of the alumimum, even though the lead

be present only in traces. If practical, this alumimm weri: 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 alumimumm rocm there is an |

acid soda water type of fire extinguisher which apparently is intended

for use in the aluminum roa in case of fires. If this were done,

the intensity of the fire would be greaily increased. Instead, <here
thoull be located directly in the aluminum room two buckets full of

fins sand for use in smothearing metallic aluminum fires,

. N16643.09
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WAREROUSE A STORAGR

! In the Northeast section of the plant ares are a series of
buildings used for warshouse st;zraga and rof antiquated mcﬁin;r;" ‘-a"tora'ge.
In part these represent left-over buildings from the horse and buggy neriod
of the life of the plant. 80mo~or the buildings are now devoted to
garage purposes. Llore centrally located in the plant area are the old
calcimine bullding, the dry color building and the dry color warehouse.
Considering this entire group of buildings es & 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 speciel 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,
8ilica, etce Since movement of these zmterials takes place intermittently
‘and infrequently, such as st the time of unloading cars, no hazerds mmy de

said to persist. No visible dusts are'presont. no meckanisms for stirring

up dusts are ordinarily operated and altogether no rTeason is known for
taking any stsnd egninst practices as now ca_rriod oute

In that group of buildings representing the Yery old type,
such as Building #14, the old bern duilding §39 and posaibly one or two

i others elong the Bast wall, it is believed that they serve very little use=
ful purpose st the present time. The stored entiquated machinery does not °
appear to have a great ded of value other than for scrap purposes. :::ilthough
the retention of these buildings has little ox; pothing to do Iith“hinlth
problems, their presence {s of same significance in that 1t. brings about

an eppearance of diaorderlinégp- tn 'mat 'uea. Without any 4etinit¢ recomnmdae

tions, the question is raisedias 1 %ne valus-pf tearing down at least the
old barn and shed and possibly other buildings. It is not known o be &
fact, but possidbly some tax saving may be accomplished by this sicy. 'These

statemants do not aTply to thet portion of Building £18 devoted to the

manufacture of paint and varnish remover.

N16643.1

0007-SWP-0000309) 1



e

This Vanerable Tsiablishaent letaine Sxue Antliquated

Bulldingzs of a By~Gone Perixd. ilthough JSonstituting

No Distinet Hs:alth Hazard, the Dewoval f Scame of

Thezs Sulldings would Sraatly sdd to the Sightliness
98 the Zensral Plan

(&}
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WASTE DISPOSAL

T

Due investigation bas drought out s number of poteatially

importent facts concerned with the disposel of refuse in this plant. Three

~
items are now enumarated:

1) Ths wooden waste, chiefly derived from barrels, st the
present times is turned over to the City of Hamtramek, which, in turn, dise

tridutes this burmabdle material for fuel to indigent families. The undere

lying idea involved is commendable, 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. Conceivably
a8 legal risk may be involved, but this ia & mmtter for the Legal Department
to decide.

2) Peper bags, previously having contained lesd or other
) minsrels, ere picked up by waste collectors not connscted with the plant,
who are permitted to enter the plant for this purpose. What bdecomes of
this paper waste thereafber is not known, but thsoretically, at any rate,
a widespread exposure may Ye provided, including the waste collectors,
peper balers, paper sorters, etc. Again the Queation of legal responsidbility
arises.

3) 0Oz the premises, considerable meterial is burned. In
the burning operation, highly inflammable solvents and thinners are thrown
on to less burnable material. The tezperatures providsd are such th@t ine
ovitably there enters Itbe.nir s mixture of all sorts of volatilized materiesls,
These are sprsad over the neardy residence erea.. It is believed that no

real intoxiocants are thus disseminated, dut 1: dny compleints were to nriic.

R N . T

it would be costly to defend claims that might be involved.

41l of this leads to the recommesndation or at lesst tﬁo
suggestion that waste materials de disposed of on the plant premises. The

basic reason for this recormendation, supplementing the foreguing enumerated z

items, is the fact that chemical analyses made on the esh pile where durning

0007-SWP-000030913
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The Disposal of Waste and Waste Containers Introduces
Possidble Exposure for Workers and Possidly for the
Public. The Construction of en Incinmerator with Stack

for the bupoul of all @aste on Premises is Suggented.

Acme White Leed end Color Works
Hamtremck (Detroit) bidchigsn
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43 carried out yildod a percentape of lead which in the highest instance
was 14.86% and in & sifted sample 5.7%. In this oconmection, it may be
pertinent to inquire if too much mmteriel is not reaching the wasts pile,
but no stand is taken in this respect.

By accident thp periad 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 sctual observation tbia process was
noted to be distinctly dusty. The tender of this present dump heap appears
to bave 8 very nild lsad polsoning. In view of e 145 lead conmtent, the
wonder is that more lead poisoning is mot prﬁunt in this mn who conatantl_y
works around this refuse pile. '

Afer due consideration of this roblem, a decision has been
reached to suggest to the mnagement that an incinerator de built for the
disposal of tut;. Fo attexpt is made to pick out a location for such an
1ncinu'atorv. This incinerator should not be elsborate, but should be ene
closed at least as to walls and should be furnished with s stack. It should
be so constructed that ashes and residual mineral material may be thoroughly
watted before handling in order to obviate dustiness.

The operator of the incinerator, when handling dusty Qterial&
such as bags, barrel staves, etc. should be required to wear a filter type

" of respirators Io view of the fact that the mmterials burned include spent
lacquer thigncn. solvents, oily meterials, pigments, etc., s variety of
bazards may erise unrelated to lsads Two examples are citeds

1) The hydrocarbons entering liquid vehicles, when evaporated

are distinctly toxice _

2) vVerious ccloring meterials, but particularly ultramarine

_,ﬁlﬁo.ﬁ;w give rise to oxides of nitrogen, which sre extremsly dangerous
- . - B3 .

sn'in -;ta'__«'s. The £1lter type of respimtor will mot provide protection
ageainst vepore or gases which means that the incinerator tender should cone
tinually be slert to hia protection by avoiding close proximity in the proceass

of dispoaing of essentially all waste materisls. Stack action ordinarily

will estrain these unwanted gases.




DRUM AD TANK CLEANING

T
Ono' of the most troublesome festures of paint menufacture

from the point of view of worker protection is the inevitable department

devoted té the cleaning of drums, ﬁnka. buckets, etc., Some of these

.containsrs reach. the cleaning department msmeared with lead containing

substances and other materials of injurious nature, including skin irri- .
tants. This is a minor hazard compared with exposures that mey arise from
the materials used in cleaning. The exact composition of the chemicals
erployed is rarely determinadble, being trade secrets. It is known that
these materisls are strongly alkasline, that they eontai_.n caustic alkalies,
triesodium phosphate, sodium carbonate or similar sgents. These sub~
siances do not evaporate under ordinary circumstances, btut when heated

the created steam does contain these irritant materials which as such or
when precipitated into the general atmosphere may becoms bermful. Furthers
more, this process {s commonly s hot one. The presence of hest augments
the irritant action of alkalies. Altogether this type of work is to be
sccepted .u 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;kera bave revealed evidence ot. increased fibrosis in

the lungs which, while not disabling, represents & low-grade disezse state

‘of the respiratory tract. On this sccount, three worksrs from the Depariment

were subjected to x-ray examination at the Henry Xord Eospital. 'he re=
sults furnished by that_Eospital are now shown:

"The x~ray of this man's chest was entirely nega~-

_REDACTED—» tive for any pathology.™

"This man's chest: x=Tays show soms calcified hilar
" glands on the right sidd with a caleified lesion
in the right “base, provably an vld tuberculous
e . “procesa, No other parenchmtoua involvement

= e . .could be mde out, and there is nothing to suggeat
any active process {n the lungs now.*

"The x=ray of this man's chest yeaterday showed
caleified glands in the right hilus ares end marked
Apgcragsy in the boghohoyagculer maskinga, butws——
definite evidence—vf~MV¥olveman? in the lung paren-
chyma itself to suggest any tuberculous involvement
or other serious pathology« It is possible that
he, &t ore time, had an infection which healed, and
hence would give the markings mentioned."

.
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Alkali Cleaning of Drums and Other Containers.

Alkall Vapors Continually Present. Situstion

Calls for Extensive Improvemant, Including one
or lbre Xxhaust Systems.

Acme White lLead 2nd Color Works
Eamtramek (Detroit) Michigen
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Frox the foregoing, it does not appeer established that
the lungs of these workers have teen harmsd to a measurable sxtent. This
is fortunate, dut does not free the plant from reeponsibility for betterw
ing work conditions in this Depariment. 4 number of suggestions sre now
made, sesking improved work cohditions for these ;employuu

' First, over the alkml{ tanks pow instelled, an exhaust
systean should be provided for the purposes of entraining and discbarging
alkali wapors and excessive heat created by these tanks. At once '1': is
pointed out that this will not be easy to do, decause of the fact thet
the containers to be cleaned ars lozded into cradles and are handled.
by small block and tackle crane devices, On this account, the entraine
ing hood will heve to be constructed in such a fashion as to swing up~-
ward and bdeckward to provide clearsnce for the cradles. Im lieu of this
maﬁgeueut. possidbly the entire intake of steam heat, vapors, otc; may
Yo accawj:lisbed through the use of hoods, situated ounly at the back of
the tanks. Stil.l further the possibility exists that lateral suction may"
be introduced on three or four sides of the tank through which the steam,
etc. mey be’dravn £irst downward and eventually upward to be discharged
above the roof level. : .

In any event, due cox.xndaution nust be given to protecting
workers in the nearby Printing Department, to which Department these dis~
charged v.aporc may be carried uxder ordinsry circumstances.

The withdrawal of large quantities of air through this vexting
systas will lead to the necessity for an increeased number of heating uniu'
in this Department during winter months. - ‘

4 Whatever is done 4in the way of an exbaust system will probdedly
require the installation of a fan system ratber than the placing of dependsnce
upon nmatural ventinges Of this, however, these investi eators are not precisely
certain,

That portion of the work mow devoted to drum cleaning already

{8 fitted with patural stecks and is enclosed, except at the £illing and

discherge ends. These two portions are in fact enclosed, but necessarily are

(;607-SWP-000030918
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frequently opened up for the introduction and &iascharge of drums.
The tyre of stack present is not conducive to the best removal of irritants
and hest, but for the time being no recomsndations are made for changes.

- In additicn to the installation mentionsd, it is believed-

»
. that there is s meed for the genersl exbsusting of air iz this building.

It is noted that a spray booth is present in this room for use iz conjunce

tion with the painting of drums. When this hood la being operated, the

air in at least some portions of the wqumou is frequently changed. The

question arises if it may not be advantageous to operate this fan st all

times in oxder to bring sbout frequent changes of atmosphere. This, however,

will plsce increased loads on heating units during winter months. ‘
This entire building is somewhat ramshackled and dihxﬁidatod.

This very fact introduces no especial health hazerds except possidly cold

in winter. No less, it seems desirable to suggest that this duilding be

repaired in order to mske it more livable. This apélie- in soms measure to

"the antiquated wooden platforms located about cleaning tanks. Some of these

ere broken up, partly submerged {n weter and altogether are unsightly.
Appropriate examimation of these workers disclosed no evidence
of lead poisoning.
Is there any kown system o.t euryix;g out these clsaning

operatiocns with o0ld solutions in ordar to eliminate excessive beat?
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PUPURI Y NS

SKEIN EXPOSURES.

0f all occupationsl diseases, §5 per cent, or thereabouts, “
ere skin diseases. In s general paint plant the percentage of '
gkin diseases should rur higher. FPrimarily this is due to tke
nature of the raw, intermediate and finished materials. If refer-
ence be made to the lomg list of raw materials in this repord, -it
mey be observed that not less than one hundred are rated as being
capable of producing skin diseases. In particular, such substances
as benzols tolusl, xylol, solventmphtha, naphtha, minersl spirits
and their combination leading to thinners, sclvents., etc. are.
capable of inducing skin duegul. Therefore many of the mineral
materials entering paints and their coatings may induce skin
ciseasees The chief offenders are those campounds containing
chromium, prarticularly the chromates and oxides of chromium. Wany
resins, tut chiefly synthetic reeins are well }mcm a3 sources of
skin diseuu»._

These divers lubst.:.nees act to create skin diseases in
different fashions. Some are direct irritants, such as chromates,
others injure skin by aoivent Acti‘cn. thus depriving the skin of
its natural protective fatty costing.. The greater number are both
irritacts and solvents, St.ill others sensitize the skin axd pave
the way for chronic skin d'il'ouol. 4 few substances may produce
low grade skin disou;q by mechanical action. For example,
carborundum used in lto'nt"d‘rouing nsy abrade the skin as well as
abrading the stone. i?tug burning of the skin with caustics may
account for cccasional ezte'nde-d skin injuries. Apart from actual
work oiposure possibilities for skin diseases sre enhanced by the
practice of ulxiy workers to wash up at the end of the work period
in irritant solvemts. All in all, a provocative source of skin
digeases is legiocn 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 apt to be found." The management is likely to

express doubt that eny skin disease is now present in this plant.

e N16643,13
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These investigators, without any ‘sea.reh, have spotted several cases
of skin diseases. not all of which are known to be traceable to work
as their direct or indirect cause. Tie paint and varnish remover
mekcer exhitits a dermatitis of one finger vhich is believed to be
ringworn =;;n\'“.ed by contact vith benzol wud methyl acetone. Ore
dry mixer has & definite s_kin diseese of the face vhich probably is
of .zon occupationsl orizin. The t7o workers with doudle pterygiun
technically might be listed as suffering from skin disease, since
the t;vergrmh of tissue u; the eyes represents an extension from

a contact layer of the skin. It is prophesied that a careful survey

of a1l workers wounld lead to the detection of not lecss than 25

instances of skin disease a¥ this very time.

Skin disesses in the paint industry are prore 4o become
more severe through complications resulting from invasion by
fungi (ringworm). The combination is & bad ome. The chemical
action of various liguids provides a suitable bed for the growt:
of fungl. In turn the growth of fungl prevents healing of the skin
aad a vicious cycle is estn;.‘bl'ishpd. . )

Since it is unthinkable that the scores of causes of skin
disesses ir a paint pl@t mey be elirinated from the raw materials,
it is pertinent to inguire as.to appropriate ways z‘of prevention

' and control of skin diuue'qp 4 pumber of suggestions are now

made. N '

(1) Personsl hyglere is the key to the avoidance of industrial skin
diseases. Workers sho’uld svoid washing in solvents and thinners
beyond the most mesger necessity. Soap and water is preferable,
but not always entirely efficacious. If it be necessary to
wash up with defatting sgents, it is desirable that workers,
at the end-ot the wash pericd, rub into the askin of the hands
and foresrms, and at times their faces, some bland exolient
to replace the natural fat that has been lost. Lenolin, cocon

; butter, cold creax or even vaseline may be used, although

mineral fats are much less desirable than either animal or

] vegetable materialse
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(2)

(3)

(4)

(8)

()

The choice of soaps is fairly important. o soap is entirely
barmless to all skins. Soaps containing free alkali are most
cbjectionable. Lifebuoy scap 483 irritant to many skins ﬁnd
more 80 perhaps than any other'cf the better knowr varieties
of soap. Frequent washing is preferable to wholesale rough
weshing ope or two tilhes curing the day.
Workers upon the first sigo of o dermatitis should not be
§em1tted to continue work that involves additional exposure.
These afflicted ones should either be removed to Bon=
hazardous work for s few deys or else should bhe stopped from
work eltogether.
Self medication with irritaﬁt drugs naturally does more ham
than good. Todine, for e‘xmple‘ commonly but aggravates skin
diseases. If the condition is at all severe, msdical services
should be sought. In the abasence of the necessity for
professional ﬁ;ra. bland treatmert is pro.t‘eublo. Such blend
treatment includes applicstion of some oze of such substances
a8 the following: o a

10% zinc oxide in olive oil

calomess lotion . '

hot sosks in ai\nin}m acetate golution

hot sceks in éphm salt solution
Certain operations regularly px;oviding exposure to irritants
should lead to the wearing of rubber gloves. This statement
spplies peculierly to drum and eontaip;r cleaning work. Bo;r-
sver, after the 1nnugunt.lon of the skin dﬁ.souo the wearing
of rubber gloves may sggravate rsther than 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
Kilburn Company of Dota;uit or Parke Davis & Company. The
latter firmm mamifactures & protective coating called "Tar
Dermament.® Thiss when applied to the akin, serves as a

0007-SWP-000030922




protective barrier against the action of & variety of irritant
chmiuls‘.

(7) Scome few workers msy so frequently break out with ‘wkin disease
as to require elimination from all future work. This 4s more
likely to be true for blondes than brunsttes. By and large.

{n selecting answ workers a preference -xhou_ld be extended,
other things being equal, to dark skinned workers, since
they are much less likely to acquire skin diseases. However
they are not entirsly resistant. °

(8) Hegroes are well suited for work requiring exposure to the
skin of {rritsst substances.

{(9) Education on the part of foreman snd others of the workers
under them in ways and means to avoid skin disease is one
of the most helpful sgonci‘u in avoiding this unwanted,
troublesome sffection. '

By no mesns are all skin diseases arising among industrial
workers of work origin. From msny sbservations the opinion has

been formed that even in the paint industry not more then one third

of the akin ceses detected are traceabls to work as the uu.n. Many

workers suffer from acne which is c.n.on occupational skin d.iune.‘

A falr number of workers will iu-uint skin digesses due to the use

of phonolpﬁth&loin laxatives of which there are many varieties on

the market. Still other workers are semsitive to food, clothing,

snimal heir, flowers, etc.
Finally it is observed thet no olaim for compensation under
t‘ho new ocsupational disesse law, involving skin disesses, should be

Accepted for compensation purposes until s thorough investigation has
been made by & qualified physician. '




"

CARBON IONOXIDE

In this plant, carbon ronoxide is ilkely to be produced
only in oconnection with fires used for cooking varsishk, gas heated
drying ovens, cook stoves, laboratory heating applisnces, etc.
Since this gas gives no warning and 1s entirely insilious in its
actién, it was deemed appro_‘priate to meke & fair number of tests
for cazjbon monoxide throuchout this plant.

The type of instrument employed was the navy type, manu~
factured by the iines Safety Appliance Company for commercial pur=
poses. This highly sensitive instrument reads directly in parts

per million of this gas. Tests were zmde in practically every yﬁown

place in the plant where cardbon monoxide might arise, but particulesre

ly about the varanish menufacturing department. No positive tests
were found anywhere and .the conclusion is reached that no carboa
monoxide was present &t the very time that thé tests were made.
It is observed that w‘tests wore made arousd two blackamith forges
in the iizintenence zuilding, .aolely becouse thess 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 Quentities of
carbon monoxide are present. It is moted that sumer time rather
than winter is the danger period for carbon monoxide. Soms of the
very sppliances tested during these sumrisr weeks might, in cold
weather, Qhow dangerous concentrations of gas. It is for this reason
that & recheck is urged sbout six montbs hence.

At the present time, there‘ is no reason to believe that any

carbon monoxide hazard exists in this plant.
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JANITOR SERVICE

The janitor work in “iis Dlant, ss well as in most industrial
plants, is a zuch neglocted ert. From time immamorial, it has frequently
besn the custom to turn janitor work over to handicapped persons, to

nﬁpu‘mnn.tod workers or to othar .parsons who, . for one reason or ancther,

..may not be.used on .direct production employment. Still worse, janitor

work Sn many places is carried out by the workers themselves in any
given department. This practice sometimes eventuates in little or ns
Janitor service when the department is pressed because of workers being
too busy. Then when work is very slack little or no janitor work h
performed because many workers are laid off.

Continuing to speak of janitor work in general, and without
reference to this particular plant as yet, it is §alionblo that nogioct
of janitor services readily my be the source of losses out of proportion
1o noney necessary to exploy such help. ZXven when good physical and
mental types of workers are aveilable for janitor work, poor resulis
fraquently arise because of lack of supervision and lack of treining.

In truth, the janitor should be above aversge in intelligence and should
rezard his duties as of technical nature rather then a mongering type
of employment.

In this plant, meny of its ills represent current or pest low
types of janitor work. The high concohtnﬁoxi of wapors éonphinod of
in this report to a considerable exteant grows out of the faulty practices
connected with Janitor work, 4m which paint remover is poured on to the
floor in small lakes for purposes of saftening up incrustations that
ta ve accumilated through the yoars. The faultly sweeping is in some
o asure rupanoiblo for the high concentrations of lead in the simosphere
faund iz variocus places. Failure to procure proper cleanliness thro;xgh
Sanitor work &s likewise the source of some lead in the atmosphere.

Now after thése complaining iantroductory remwrss, s nuzber
o2 suggestions are made with refersace to clean up sorvices.

(1) Paiot remcver, lacquer thinner or kindred solvenmts should
nct bs indiscriminately used for floor or wall cleaming purposss. The

practice of pouring a gallon or two of paint remover or lasquer thinner
Nl6643 ;5
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o to the floor in the midst of various workers going about their
duties is definitely condemned. If it be desirable to use such
materials for floor sof:6:ni.g purposes, the mpplication should take
place after work hours, should be carried out by janitors or other
workers wearing respiretors, and further all windows should be opened
up m the eutire space .shouldﬁbo wall ventilated prior id ths re-

antry of unprotected workers.

(2) Dry sweeping should not be permitted in any portion of
this plant except office areas, storage areas for finished products,
and o few other substaxtially dust free places such as labeling rooms,
The pﬂctieo of wetting sawdust with lacquer thinner or paint remover
is likewise bad. Iior wetting purposes successfully may be used water,
sawdust wetted with water, dawdust wetted with oils or various chemical
floor compounds in which sawdust or similar material is treated with
deliquescent chemicals. In a few pleces actual hosing down of the
floors and even the walls may be salutary. Sprinkling of floors with
water in sprinkling cens, unless done judiciously, will in itself stir
up considerable dust.

(3) 1In those areas in which lead is manipulated, or other
dangerous substances such as chromium compounds, silica, magnssium
ar® resing, Janitors should de called upon to woar tonpintou.. The
two types of respirators seen about this pl;nt are ba?h good but
ty are not adequately serviced and some workers cozmplsin that the
pmriicular ones furnished them do not fit. This item is discussed in
greater detail elsevhers. , v

. (4) If janitors are called upon to pick up and bundle up
paper bags that have previously comtained dangercus materials, including lead,
or 4f they are clli;d upor to Mlo empty barrels that have contained such
substances, respirators should be wora 'hu_:ovu' sny likelihood of dust
woduction exists.

{5} 1t is presumed that janitors strictly devoting themselves
to suchk work are not called upon to clesn up the machinery or appliances.
On the other hand, in those departments where workers themselves are
expected §cth 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




v

zade apply to mschine cleaning as well as strictly janitorial work, floor
cleaning, etc.

(6) As shown in another sectionm, poer illumination is brought
about in this pl;.nt 10 a considerable extexmt through the failure to clean
WQghting fixtures. Approximately 30 per cent of ths effective power
of o nevw slestric lam is Iolt 42 such 2 laryp i+ ccated over with
sottled dust, ‘

(7) Distinctly more janitor woerk is needed in the plant
proper than ie mow being supplied. This does mot spply to every single
department but is certainly true for many.

The foregoing comment now leads to & definite recommendation.
It 45 believed that the jJanitor work in this establichment should be xﬁoro )

certralized than at present. All of the jenitor work carried out in the

factory should be under the dircct supervision of one qualified person
who may instruct, supervise, gu;do and coxiexn worksrs performing
Jammitorial services. FYor purposes of adminisiration it is probable that
Janitors working '4n the office ares carrying out ordinery Juhitor work
should report to some perscn having duties &m the office dection of the
flant. In & subsequent section some comment is directed to the
possibility of employing s luporvilo} for meny types of cuxplofc. in
plant services. This matter of du:itéx- 'orkV is there again discussed.
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CUSTCMER thcnm

; Yeoar by year every paint nmanufacturer ia the reciplent of nume
~rous oompleints froxm dealers or ultimste consumsrs of peint producta, either
diructl:y condemning soms product as barmful or else u'oking‘in:orution -’n‘to
safe procedures. While wany complaints may be unwarranted, it astill uﬁlt te
recognized that almost any paint product may lssd to injury to humas beings,

]‘ i1f groasly ill-used. .On this account, it may be well to bring togsther vari«

i ous items of information dealing with the protection of the ultimste user

of paints.

First a nuxder of typical formulae are presented in support
of the contention that most all wating materials contain one or more well
known gjm;pus agents..

White Proxlin Lacquer #558

i : Zinc Sulphide 7.08%
| . Titanium Dioxide 7.12
\ Zinc Oxide ,3.20
1 Y R Zinc Stearate 20
i ; Raw Castor 011 1.68
i Didutyl Phthalate 5,20
Damar Gum 4,10
Blown Castor 041 «20
Toluol . 16.88
; Iylol 6.35
‘ 1/2 Sec. N/C 14.78
Etkyl 4lecobol 10.20
Butyl Acetate © 12498
Butyl 4lecobol 2.00
Isopropyl Acetate 6.50
Eater Gum 20
. Raphtha 1.75
> 1000&

Synthetic Varnish (2143)
.. Phthalic Anhydride 19.00%

* ) . Glycerine 11.00
Linseed 01l Fatty T
Acids 15.00
Bigh Flash Nephtha 26.00
Xylod 25,00
Butyl Alechol 3.00

100.00%

Paint and Varnish Remover
Paraffin Yax 3.30% -
Beuzol $0.25

; Mathyl Acetone 46.45

i 100.00%

!

N16643.16
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Blsck Proxlin EG

Carbon Black 1.5%
Black Dye Solution 2.87
1/2 Ses. K/C 13.80

Bthyl Aleobol 11.02
Dibutyl Phthalate 5.29

Anberol 801 4.01
Toluol ~ 20,10
Iylol 3.12

Isopropyl Acetate 5.50
Butyl Acetate 15.74

Butyl Alcobol «75

Naphthe ) 16.00

6 Sec. N/C 240
100.00%

Chrome Yellow lacquer $807

Lead Chromste 9.6%
Raw Castor 04l 2.3

Dibutyl Phthalate 8.0

Ester Oum 1.7%
1/2 Sec. N/C 15465
Ethyl Alcohol 8.87
Isopropyl Acetate 7.49
Butyl Acetate 15420
Butyl Alcobol 2.32
Toluol 14e47?
Xylol 11.50
Naphtha 8,08

156.00%

Lacquer Filler §400

Powdered Sospstone 25.96%
Caleium Titanox [ 212

larp Black . 80
Blown Castor 041 6.49
Amberal 801 12,97
Butyl dcetste 9.78
Ethyl dlcobol S.27.
Isopropyl Adcetate 3J.94
Naphthe 714
Toluol 13.45
1/2 Sec. ﬂ/c 6.29
Butyl Alcohol ’ 85
Xylol 1.0
200.00%

Iacquer Polish

Parsffin 041 8.52%
Msthyl Salicylate 38
Gum Tragscanth 58
Water 75.72
Sgow Floss Filter

Cel 9.83
Glycerine 3,53

Formaldebyde 40% 54
Neomerpin S.4. Conse
Powder 1,16

100.00%
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It is a well known fact that most old tims professiozal
painters have suffered from lead poisoning at soms time in their life
and most such painters show a few of the sequelae of lead poiloniﬁg. Saoums
Teason exists for believing that on the average, the professional painter
who starta his trade early in life probably lives several years less than
the everags tradesman in diumu;r. son=hazardous employments. It is
also known that many complaints arise from non-professional painters who
assay some jodbs of painting. Becsuse of these 1nvc1na;gntu of these two
chuh of paint users, it seems desirsble to set forth here a number of
circumstances and practioces that may lead to trouble an¢ to complaints
coming to thias Company.

1) Lead does not entei the body through the skin i{n sufficisnt
Quantities to produce lead poisoning. nu- is not true of tetraethyl lead
and other or'ganie lead compounds. Havﬂex:. such are not known to enjoy
any extensive use iin'the coating ﬁd\utry. k ln 1n§u1rien bﬁnoa on the assump~
tion that lead so enters may positively be 'z'eplied to in the negative.

2) Lead in itael? wﬂi not produce bnkin disease, on the
order of a dermatitis., Frequently, complaints arise intending to ine
criminate lead as a direct skin irritent. This is not true, although certain
lead compounds may produce a dmﬁtil. Lead chromate, for example, pose«
8ibly may produce a dermatitis. This, bowever, is due to the chro;nim
cozponent and not the lead cotposent.

3) 4mong painters, the dry sanding of coated surfsces
containing lead is the commonest source of lead poisoning. This state~
ment may not apply to processes in 'hich'lud containing coatings are
sprayed in the absence of suitable boothing. Otherwise, the statement as to dry
sanding applies. The remwal of paint by burning ia less da.ngeroﬁa as a
source of lead pouoni#g than sending. '

4) After lead is mized with oil, or other v»hicln, the
hazard to lead poisoning is appreciably diminished. Lead does not evape
orate in coated surfaces, nor in the course of painting does encugh splash~
ing ordinerily take place to the point of entering the mouth in adeguate

quantities to cause difficulty. This means that painters, neither proe
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fessional nor emateur, should undertaks to make their own paints, starting
t with 4ry ingredients.

S) Painters, apd particularly amsteur painters, should
not long work in closely confined spaces, such as closets, in the abasence
of wvsantilation. Professional painters frequently get into difficulties
'c?king in tanks in connection with palnmting operations. A4Almost any sube
stancs will svaporate or o;harﬂ.u give rise to bharmful vapors in close
spaces to the point é! injury.

6) Paint removers are almost universally trouble makers,
olther from containing harmful aleohol,s such as methyl, or dangerous
hydrocarbons, such as benzol, which may lead to &istinct poisoning, or
otherwise the constituents of paint or varaish rezovers may lead toAmrked
skin irritation. Paint or vernish removing is at best a dudious enterprise
for the pon-professional when carried cut to any grest extent.

7} Turpentines are rather definite irritants to the skin of
4 many persons from direct contact apd a mizor irritant to the respiratory

trect of some persons. Soms turpentines are much more disturbing than

; others. In the experience of these investigators, turpeastines are trouble~
. some in the order now listed, the first being the most irritating and &
on down.

1. Steam distilled wood turpentime.
, 2. Sulphate turpentins.
H 3+  Destrustively distilled wood turpentine.

4. Gum spirits turpentine.

ds & general -ﬁtm’c. and with soms exceptions, the more
turpentine is purified, the more irritating it becomes. This is not necese
sarily trus of steam distilled wood turpentine, which now, by some manuface
turers, may be 50 fractionasted &s t0 eliminate an irritant fraction. The
\ thought in this discussion is thut all persons making use of turpentine in
paists should respect the {rritent properties of twpentines

8) Whenever linseed oil and possibly other vegetable oils
are in process of drying, they give 6“ or wmay give of? anuciab‘lo quanti-
ties of carbon dioxide and probebly carbon monoxide. The Quantity that is

created in one room is perhaps not ssrious, dut in the case of largs aress,
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such as the hold of a steamship, practical hazards may be produced. The
point is that persons should not remain and particularly sbould not sleep
in rooms, buildings, or other spaces {mesdiately after painting.
t ' 9) Indoor spray painting lhc‘uld not ’ta‘h place with or with-
out a lead oontong in ﬁm absence of ﬁoothing, positive pressure respira~
tors or other adequate protestion. Spray painting is one ot_tie great
bones 0f ocontention on the part of painters. While the real reason for
cozplaint may be economic, a case against spray painting is frequently
brought out in conmestion with health exposures. The situation is fair-
1y aizxple and 4s namely that aspray painting calls for special protestion
of the painter and without such protection, spray painting is unwarranted
and with good protection spray painting is laudable and commandadble.
} 10) For the sake of the consumsr, as well as the paint maker,
benzol, wood alcohol, chlorinated hydrocarbons and sudbstances of comparadle
toxicity should be kept out of all coatings to the fullest extent possible.
11} 4lthough this Company does not manufacture wazes for
coating purposes, it is here recorded tint such products have lsd to

disasters for consumers because of dangerous contents of such produsts.

12) In general, all users of paint should realize that
practically without exception, all coating materiels call for intelligent
\'uo. Every type of paint product and related product contains one or
more sdbstancu which conceivably might lead to disaster if handled with

Moman rannem . e aee e

utter abandon and complete recklessness. This statement is not meant to

condezn in any way paint materials, but' instead to enphasize that almost

s ae e

every substance about us, whether paint or otberwise, may leed to diffie
oculties when improperly utilized.

It 4s hopo& that out of the foregoing materials will de found
useful facts tér furnishing some information in response to the majority

of inquiries related to complaints sgainst your productse
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MEDICAL DEPARTMENT

i Medical work in this plant is on o falrly low level

i at this time. In any plant having as many as 746 workers. whioh

: ie¢ the work population of this plant, the genuine day by ﬁly B
needs for medioal care far exceeds the servicee rendered ou the
plant prexises or st the Ford Eospital. It is generally stated,

v ) u;nd widely sccepted, that ia {ndustry fram § to 8 per cent of the

work populsticn will pass through the medical department daily

' E with gemuine sf!‘o.otiou of varying degrees. Fho:!. the number

' visiting t!u plant's mediocal relief station markedly falls b;lov

ﬁu‘c figure, ordinarily this refledts a lack of adequate facilities,

- lack of falth 4z ths persons rendering the services or laock of

knowledge on the part of the workers that mediosl services are

| availadle to them.
3: This argument oes not maintain that this pimt or sny
i other industriel plazt should make of its medicsl department a
i ] substitute for the family physicismn or the specislist. By mo
: means does it urge that every condition affecting the health of
. workers properly falls within the domain of servioces to be
: rendered in an industrial medical department. On the other hand,
it is emphasised that the maintenance of the health of the worker
well serves the interests of the mansgement as woll as the worker
himselt, Dty by day dosens of workers develop minor eonditions
> i ] such as hoadache, menstrual disturbances, gastro.intestinal upsets,
) mizor cuts, brulsess abrasions, sprains, burns, eys inflammation,
eto., which rightfully should not lead to the worker seeking the

o e om B vl

services of a physiocisn or taking time away from gainful employe
nent. '
Daily in thie plant scme 30 or 40 workers should be
! ministered to by the medical department, Instesd, practically
2o work is carried out on the premises, the to.ec;l sumber, of items
of medical care rarely exceeding 12 including _rodruof.né. the
average spproximating 6, The nsed for mediocsl service is scmewhat
" obvicus in passing through the plant when even external eonditions
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are u sufficient numbers to attract the attentioca of the passer-by.

These statements are 4 1o degree to be sccepted as an
unfavorable ocritioim or condemnaticn of the arrangement with ?ogd
Eospital or the nurse now in charge of the plant's first aid station.
The services rendered by Ford Hospital in physical omiutio:.s ecd
special exaxzination of the unususl ease and the rendering of
ﬁcrgcney ocare in osse of acolident is of high orders dut it has the
saze disadvantages as those’sttending “absentee landlordism." So
far as l:nm. 0o one in the Ford Hospital is familiar with the work
operations in this plant, nor sre they in a position to properly
{nterpret disesse states brought to their sttention in terms of
possidle relationship to work at this plant. An exsmple of this
lack of contaot with plt.nt affairs on the part of Ford Hospital
physicians msy be found {n the three workers sent from the drum
cleaning departments during the period of this survey to the
hospital for x-ray exmmination of the chest. It was thought by
these investigators that the sotion of the alkdlis {n this work
zight very well lead to heavy trurk marking in the Xeray fila,
resulting from the irritant action of the alkilis. In truth, one
of the three workers presexted just such a condition which with
fair certeinty may be asorided, st loue-hs part, to the sotion of
irritant work vapors, and yet in no known wise was work exposure
on the one hand assosiated by the Ford rhysicisn with the xeray
condition found on the otber.

The point is this, if Henry Ford Hospitel physioiens
sre to be na«;tqd as this company's industriel physicisns and
advisors, sund if one physicien ocarries out most of the work, then
this physiocian st least should be femiliar with the chief
operaticns carried out in this plant and the chief exposures
potentially or actuslly existing bsre. Furthermore, the opinica
is expressed that more supervision should be exerdised by the
Ford physicians, as this plant's industrial medic avi-or;. on
the activities of the first aid station. These physicians should

be ooncerned in the type of skin disinfectants used, the mediocsments

applied, all to the end that cases given first aid here prior to
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being sent to the hospital msy not be mistreated to ths point that
the vork of the hOIPitll. physician beoccmes more difficult.

How with respect to the first aid station and the present
murse in charge, the equipment on hand {s mesger and fasilities for
work are equally ';o. It-4s no wonder that workers heve little
interest in the td!niniltntiomot the first aid department except
&8s emergencies arise vhare the injured parties must be furnished
must. first aid care. 4%s a result of non attendanse at the
tirst aid station, the managemsut develops the nmotlion that no
more .cnu exist and that the msdical needs of the plant are being
met. Such is not the oase. With full admiration for many admirable’
quslities of the zurse now in charge, the fact mt be faced that
she ic not qutllti.od.u an industrial nurse, she has long been out
of nursing areand s only employed because of wnfortunate rn}ly
ociroumstances. 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 quutg‘iod to make tours through- -
out the plant for the purpose of building up feith in the medical
services and stimulating the reporting of obviocnsly afflicted workers
to the first aid station for conforonoo.v Nor is this purse qualified
to gain the confidence of large zmumbers of workers for t'he purpose
of discussing more serious medioal prodlems which should bg reforred
£o the faxily physiclsn, for whatever ministraticn the fui.ly
physician may deem advisable. In short, these investigators, withe
out any 411 1'1,11 recaxmend that the present mrse ezplulvoiy
devote her services to duties other than the chief nurse, mesning
the oontinuation of duties she ie alresdy performing spart from
nursing and that three steps be taken for the purpose of better
u.to.-gurding the health of workers in this plant. These are,
nazelys (1) The removal of the first aid station to & larger
and better equipped location..(z) The soquisition of the services
of & skilled industrial nurse who may be responsidle not only for
the ordinary first aid services in the plant but who may serve as
a heelth educator for the plant, and for the purpose of building

up the first aid service here and (3) That close working relstions
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be established with physicians st Ford Eospital to the end that he
or they may be more familier with the plant's operation and the
potentisl sources of injury to workers.

Under the existing circumstances. it is futile to stteapt
here a delineation of & proper first sid or educational program in
this plast, or to ‘aupply 1ists of practical first eid medicsments,
which to advantage might be in daily use. Eowever, because of &
more or less urgent situaticn, two i{texms of oomment are made.

It appears that the most used or perhaps mearly the most
used drug in this first aid station is bromo seltzer, which is s
proprietary mediosment, belisved to consist chiefly of acetanilid,
which 48 & drug widely condemned by the medisal profession decsuse
of the fact that addioction readily takss place. It is conceived
but not claimed that this plant may be producing a fine lot of .
scetanilid addicts from the wholessle and unrestricted dispensing
of this dangerous drug.

The seocond item here mentioned is with respect ¢to the

first aid treatment df burns, since burns sre perhaps the

commonest {njury in this plant. Tannioc acid should not be used

on minor burns. This agent is of great value but this value is
limited to burns:. of hospital severity. The § per cent tannic acid
solution ocommonly used, if spplied o minor blistering, does more:
barm thaz good, boom;o it destroys little dsmaged epithelium.
Lately commercisl overtures have been made to ths mansagement to
purchase an elaborste tannic aoid kit oonttinin; s variety of
applisnces such as spray gun, bandages, tannio seids eteo. Ko
obJeation can be expressed against this kit except that it ie more
elaborate than nscesssry in order to bring s Mpa‘ unlt sale prices
Instead, what this company.needs is & very simple spray jar ox-. even
an atm.znra c s2all quantity of § per cent tannio aoid solution,
facilities for making up more tannic acid solutian, which, however,
zay be obtsined at sny drug store all at & ocost of spproximately
$2.00s The number of burns arising which will justify the use of

taznic acid will not exceed ons s month.
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As & substitute for temnic scid for minor burns, gresseless
ointments containing skin anesthetics such as “Anesthesin® or

‘Hupoéouno' are pn'rorn.hlo. Such ointments ars widely used in’thc
Detroit schools for minor bur#i of fupih. These snesthetic olntments
may be purchesed under a great variety of names. In thi‘l olty the
ons marketed by the J. F. Harte Co. cslled "Tan-Oxy-Caine™ 4s
regarded as satisfactory tn_d {8 low &n price. This type of ointment
ehould be on hend in the first ald station, and since it is harmless
should be placed in the v‘rn.i.ah making department and other hot aress
where burns may arises slthough the practice of lay treatment,
pu.rtieuh.r}y in departments, is rogt;-dod with disfavor. ‘

Another tr;u:mnt for the bullding up of a better service
in first aid grows cut of a review by these investigators of ‘
experience with sick oleims of the bensfit sssocistion. 4 lomg list
15 provided which is said to cover the 12 month period fram 1935 to
1936, It is true this long list of 'rd.rly_urioua conditions may

-

represent & fair msasure of negleot from not hlvln; reached some
of these diseases in their very early stage. Taking at random

one exsmple, it is noted that a certain woman lost several weeks®
time because of an infected eye. Nothing i{s kmown about the nature
of this infected eye or its cause, but the gemeral comment is made
that tl'uro may have been'a tims st the very inception of this
infection when judicious first aid rendered in the plant's first

T

aid station may have obviated the entire situation)  lost time end
Lost meney, _ '

The burden of this long discussion is that the minor
\ medioal problems in this plant of 746 employees -.;-0 ‘not adequately
. b'oing net by existing medical facilities looated onm the premises.
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MISCZLLANEOUS ITEAN

Qrrice Heat Problems

9z Jhe ua.ond floor portion of the office bui'ldins, no ceil~
ing is provided with the result that work is cerried out directly
under a bot roof. However, due recognition is given to the fact that
this roof is situated at s my; l;svel asbove the floor. A4lready s
number of overhead fans have been installed to evacuate accumulated
heat and in-sddition overbsad circulating fans are being used to
produce improvement in air motion. lMany complsints uru; duriag
very hot ssasons from workere in these office sesctions, which sections
are fairly crowded.

It is not easy to maks a decision tiat these areas should be
equipyo¢ with ceiling and fnsulation. . Very hot spells in Detroit
in any cone summer Ao not aggregate more than $ifteen or twenty days,

During this time 4t wust be true that a great deal of discomfort

) oxists in these officea.. Far longer sumer period, relative discomfort

is the obvious lot of those worksrs assigned to duties in the areas
under 4iscussions
The introduction of fans for the witbdrawal of heated air

alrealdy bas accouplisbed much, but still complaints are reported to

'be aumerous and appeals tave been made to thess investigators for

o;;nauontion of the plight of these workers. Omn this acoount, the
suggoaﬁon is made that the mnagenent determine the cost of iatroducing
8 ceiling, preferably of the sound ameliorating type, to bde over=laid -
with suitable insulation material for heat abatement. Unless ths cost
is prohiditive, this installation should be made. However, overhead
fans, ovacusting the then attic air should be maintained and at the
same tims limited evacuation of the air in the work ares should be
provided owing to the mnsidar;blo congestion of 'oz;kcs there.
Color Card Manufacture:

Building 41, a detached, small structure, is given over to

the manufacture of color cards. In practice, color materials are

N16643.18
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sprayed on to suiteble cardboard whereupon these cards are racked

and work is terminated until these cards are dry. Under favorable

weather conditions two or three batches msy be run through pér week

i
.
P
H

but coaversely when wet weather is present, it ia sm&imu trus
that only one lot per wesk mey be complsted., This operation intro-
duces & small but very distinct exposure. The large nuxber of coated
cards offer & high areea of evaporsting surfaces leading to the pres-
ence in the workroom of toxic vepors.

A.ttar due considerstion, the conclusion has been reached
thet no naw eguipment ot protective pature should be installed in
this wqrn'oom.'inumuch as 1t appears that comperative szfety may
' be atteined if the aspray bwoth fan 1s continually operated whether
or not spraying is being conducted st all times when evaporation
is taking place. This means that in this small room the concentra~

tion of vapors mey be kept adequately low if the spray booth fan

o e e eaeene

is operated a8 an exhaust systems

Blacksmith Shops
In the Imintenance Building, building $24, and in the dlack-

o

ceriwio b @ s e

sumith shop, thareof, there will be found two black stacks over forges
that are just sbout fallinz down and no longer serve the proper funce—

tion of conducting smoke, carbon monoxide and other gases from the

) ) forge. These atacks should be repaired, to include cowls projecting
\ ] over the tiz;e erea. These aprons or cowls spparently have existed
s T : in earlier days, but have worn out through much use.

Ssating Yacilities: (for women)
Apart from office workers and the Printing Department, tbe

seats for women workers ere distressingly bad. Vomén bave been obe
P served to work for their entirs trek of duty seated on & discarded
Yox or bucket. This statement does pot apply to ;uua‘l operation

of temporsry pature, but instead to operations where day by day wonen
carry out subatantially the same dutiea in sitting positions. See ’
for example groups of women working respectively on the £irst floors
of the enamel and lacquer departments. There are a few bdad seats in

1 the Printing Departwent, but the larger number are fairly satisfactorys
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Drying Ovens:
In Building 13, a battery of drying ovens are in operation,

heated by gas. The greater number of these are sdequately vented,
but four, apparsntly more receantly Lnstallqd. are not vented at all
and discharge immediately into the woriroom atmosphbere. This should
be‘rmaiod. ) . '

Seusonal Veriation:

Tbis work bas been carried out during hot summer mwonths

with all doors end windows wide cpen. This provides m set of circume
stances unlikely to apply in soms respects to winter mnth;. In

all instances {t may not be aesumed that statemente maede in thia

L report aboslutely will be applicadle to the winter season. Elsewhere
the Tecomiendation has been made that six months' hence & check=-up

, atudy over a period of three or five days be carried out in order

to bring out hyglenic features in this plant peculisrly related to
cold weathers .

Spray Booths:

In various sections of this report mention is made of spray

[ SN

bootlhs and at times specific recommandations heve been made. Now, as
a ge;zeral {tem, it {s noted that throughout the plant the majority of
\ sprey booth exhaust pipes merely lead through the window or bullding
wall and discharge immediately in the proximity of the booth itself.
Consequently 4t ;nay be cbserved that vapors ars occasionally exhausted
; through the béoth to the outside, three feet away, and they irmediately
are blown back into the workroom. Those discherge pipes that empty
. . upward or horizontelly sppesr to be less afficacious than those discharge

H

H .

i ing downward. 4s a genersl rule, but with soma exceptions, it.is quits
i - :

N desirable that these diacharge pipes extent to the roof level and S feet
: .

beyonde The best exampls of the item under discussion way be found in
Building 13.




Irrors of Diet end Faulty Eating Habits Represent

A Common Shorteoming in the Life of Industrial

Workers. Industriel Cafeteriss Should Make Studiel

Efforts to Supply Suitable and Appetizing Food for
Higher Percentages of Employees.

- Atme White Lead and Color Works
Hamtremek (Detroit) Michigen
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Stone Dressing:

In one other paint plant, two deaths among stone dressers were
ascribed to silica dust from stone. On this account, these investi-
gators are somewhat alert to the possibvilities of deamage in this opera=
tion. In this phnt. it was found that stone duuihg was cerried out
'u a wet operation and that lubltanﬂu.‘w no dust was produced, as shom
in actual dust counts., This has led to the conclusion that if opera=
tions at all times aTe as they Were when tested by us, no dusty lung
disease is possidle. Five men are said to work in this room, scme of
whonm are "old timers”. Undoubtedly soms of these man have worked under
ovther conditions where dust was produced. No less, it was deemsd ine
expedient to obtaln x-ray pictures on these workers since it seemad
well established that even though they bave silicosis, nothing existing
under present conditions would augment that condition.

Cafeteria:

™

ds 1_- usually the case, the compsny's lunchroom is not very
popular. It is little petronized spert from the office group and
even in this group many e@hintn are made about quality of food,
i dirtiness, dimc;ulty in obtaining food, eta. It‘yiu 'ell'reeognized
: that whatever may be done will not plo‘ue all persons and that yhatever
1s pleasing for the tims being my becoms distastoful a fow weeks
bem_:e.. On this account, these investigators wish to sidestep any
eleborate recoxmendations for improving cafeteria service, Three
things, however, stand out as of possible significance: 1) The
greater number of factory workers should be served under conditions
satisfactory %o themselves, sither in this cafeteris ar With food
: furnished by this cafeteria; 2) This cafeteria should mot take
responsibility for the furnishing of food to be consumed in lead
using ereas; 3) It appeers reasonadle to believe that much would be
gained if the immediate tanagenent of the cn:etofia was of a little
higher intell{gence order or ¢ therse night t;o a little more extensive

supervision by the higher mansgement. The chief point here made is

that aomething {s wong with tha cafeterias.
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Use of Salt Tablets:

From observations made on sevaeral "coura over the entire plant,
the {mpression has been gained that the use of salt tadlets for purposes
of combating heat is not universasl and further that where ﬁltallauona
bave been md;, supplies of salt tablets are not alweys kspt available.
Inzsmuch es this is the very season whes ;a1§ tedlets should be used and
inasmuch as the worth ;r th;a practice is now well oatabliihod. it is
suggested that a little bit more attention be paid to the aupplying of
this belpful chemical agent. EHeat exhaustion, abdominsl cunm.. miscle
cracps and gastro-intestinal upsets, frequently resulting from work
under conditions of high temperature, are all relsted to the fact that
the body is pertly deprived of its normal saline content through the '
loss of sodium chloride and other selts in perspiration. On & very
hot surmer day, in work assciated 'vith bard labor, most workmen may
perspire from &-6 guarta of perspiration, which may contain as much
a8 20 or 30 grems of sodium chloride derived from dody tissues. The
use of sodium chloride tsblets is for the purposs of replac;ng this aait
lost in the course of perspiration. The drinking of water alons merely
increases the saline deficiency, produces incressed fatigue and generelly
does not serve the interests of the desslinized workmen. However, the
use of water and sodium chloride tablets adequately meets the physiologic
requiremsnts of the body, rrovided sufficient selt tadblats are daily
ingeltgd. It 48 custommrily stated that ths tablets should be used with
every drink of water. Since some workers drink much more water than
others, this is not an infallible goveraning procedurs. It is suggested
thet from 7;10 tablets per day is about the right numbers
Marking of Toiletst

Ore Fredrick, who has made several complets tours through the
plant, reports that many of the toilets are not marked with such wording
as "woman", *ladies", "women's toilet" or “restroom®. If this iw .sue,
those unmerked toilet places should be approyriatolj markad. In soms states
this is required by law,
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Igmored Vork Places:

In this report, several fairly large work areas are scarcely
mentioned., The reason for this is simple, that no copdi{tions have bean
encountered cslling for modification of present practices, so far as
beelth conservation is concerned. This statemsnt applies to the entire
laboretory section, which is only mentioned in connection with excessive
noiseq and vﬁrious warehouse and storage sections, where no known hazards

exist, This statemsnt is equally t-ue for the shipping department, where

work conditions .appear to be satisfactorye.
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FUTURE PROGRAM
The mere making of this survey will be of little vtlu;

unless the majority of the reccomendations ars oarried out. Some _
fow 0f the reocommendations made may prove to be mr.nct;otl or
inocompatidle with industrial requirements, Therefore, the first
{tem relative to a future prograz oenters about the introduction
of some or all of the roemomtlou'ubodiod in this report.

" Apart frem the foregoings the gquestion arises as to the
dpl&rsbillty of future surveys, of sdd{t.‘.oul exsainstion. of . ] .
workers, of additional messurezsnt of air conditions, stos At

once the opinion is oxproiud thl-t there should be a follow-up

iaquiry by these uw_utigston; or others if there be & preference
for othars, approxim.to!j six nﬁnth- henoe for the purpose of
appraising the worth of changes that may have been introduced.

If the inttial survey was made during the swmer months, the checke
up survey should be oarried out during cold weather, as many
differences naturally will arise due to the effect of seasons.

The couverse of this statement also 'sppuo.l. This check~up survey
should be limited in oharsoter and perhaps win a0t extend over
three or five days. )

It is believed that it will not be necessary that this
plant set up its own laboratory or purobase sxy elaborate equipment
for the routins condust of hyglenic tests such as dust counts,
n.pér determination, blood exsminations, carbon no#oddc deteation,
etos The resson for gu. stand i{s that u’tus plant there are
2o overwhelming exposures and no considerable number of cases of
oooupational diseases.

Ons great need in this plant is for routine inspection

st short interwvals,suoh as onoe weekly and certainly not less
often than once monthly, of the entire premises by one or more
persons who will see the entire lay out in terms of health

exposures. In this plant there is zo physiolan, and the murse

in charge is not sufficiexntly qul.ltﬁod for this operation. It
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sppears likely that the fire chief iz not qualified, although
possidly he may become suited to these requiremesnts. At axy
rate, some qualified person should check over, at troquonﬁ
intervals, the many scores of potential danger points bdrought

ont' iz this report. These inspections should not be periuustorys
but instead should be systemstic. The reccrds should be written
ups orders should be lssusd, ~u:tl if neocessary the advices of these
investigators or some other group should bo sought on troublescas
points, '

A% the present time the use of lesd in coating materisls
is on the wane. To the extent that it is vpncﬂ.éu. this exodus
of ;nd should be encouraged. Asen item for future progrsm, it

' is suggested that 10@ should be replacsd whensver the cholee
between this and other minerals is equal, This stataent also
applies to benzol, wood aloohol and other highly dsngerous
solvents. '

Yosr Ly year new materials are introduced into the
peint industry. It is to be boped that any future progrsm will
{include consideration of new materisls in terms of avoidanse of
health exposures on the part of workers iz the factory and the
consumerse It 1s conceivable that verious chlorinated produsts
may be proffered the paint manufacturers that efforts may be made
to Lncrease the qu of benzol, that arsenlc compounds may enjoy
soms favor. Thensver highly dangerous substanses such es these
are brought up tox; consideration, due thought should be given
to the new dangers that may be introduced because of 'thoir
wipuhti.on on the plant's prexises.

Io due tims the exvent of ua.ietl work oo the premises
should be inaremsed. The section of this diuu)liun devoted to
the medical dopa.rtﬁnt 1-.'Lthout any oritioism of the expediencies
of the present arrangument, but the fast must be faced thst very
little medical work is going on on the plant premises and conversely
that there is & noed for more. A future program should contezplate
this extensioz.
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I+ was not within the province of this preseat survey to
hsn;llo safety hazards. No less, these invutlg‘toﬁ would be
wmfair to the management to omit the statement that meohanioal
safety at this plant is at low ebb and thai scuy Swprovemsnts
would be Justified. .rhorotoro. s future program should coantemplate
inoressed ittcty teeiﬁtin.. both ot'uoohuiol.l and educational
nature. T

This report inolud:- ruch discussion of ¢the ooccupstional
disease law as now exists snd before it goes into effect. I€ is
ow eaid that plans are being mads for the revsuping of this ‘in
within the next few weeks by the Legislature in speoial session in
lansing. If, and when, this revamping is socomplished, there ‘
should be oonsiderstion of ‘chi then law by these investigators
or other qualified persons in terms of the effects this law vrul'
“have upon th; cpo:t’cion of this plant. In further relation to
the osoupational disease law, it may become desirable that some~
what different types of physical examinstion de carried out by
Ford Hospitel physficians. This, however, should wait the
appearance of the effective law,

It eppeals to these investigators that if physiociuns
at Ford Hospital are t9 ocontinue t0 serve as the plant's !
industrisl physicisns that some one or more of these physicians,
@d plreieu;‘rly the one doing the greatest quantity of work,
should visit the plant premises, should know of the operstions
4involved, should read this report and otherwise increase his
capacity ¢o £t in with the medioal needs of this plant.

. It 4 4iffioult to dinqde;u.to axy future program as
projeoted here from the resommendstions made in cther parts -of
the report. It 4s therefore urged that for the time being &
future progrﬁ related to udultriq hygiene center about this
report in its entirety as a éuida.
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NET PERSONNEL

After reviewing all of the discussion, data and recommendations
made in this ;oport, these 1nve;tigators are impressed with the prodability
that the management should aﬁboinx some one highly qualified person,
either now present in the crganization or who may be enployed, to be
placed in charge ¢f a variety of activities, eh}etly falling 1nto.tho
category of employee sarvice. .

The need exists for a high type of supervision of 1) mechaﬁié
cal safety, which is3 at a low edd in this plant; 2) peraonnél problemﬁ '
connected with employment and kindred matters; 3) first aid prodlems;

4) rer é;otection; 5) the cerrying out of the measures suggested in
this report; 6) routine plant inspection with respect to health and
accident exposures; 7) Janitors. ’ .

It 48 not argued either that all of these mmtters heve been
distinctly neglected in the past or that absclutely thias type of service
should be centered in ome person. It is argued that in this plant one
of the outntandiné shortcomings is a lack of supervision Qt and conside
eration for a lot of matters mot 4irectly related to préduction. So
much work is required that it may de dowted 'that these items may be
added to the long list of cbligations of one or two persons in the manag-
erial growps

Witbout specific recormexniation, the suggestion is made that
much would be gained if a young, trained industrial hyaieniuﬁ or cud
engineer might be given a chance to,ﬁring up to high order the types .

of services above diacussed.
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; Undoubtedly Ln & typewritten report of thie iength
many undetected typognph;ul errors exist., Thease unwanted °
discrevancies are almost insvitable in elaborate reports of
this character. . A

Of greater significance ies the possibility of errore

of omission snd cammission due to the short caxminzs of these
investigators, n 't being entirely familiar with all angles of
paint manufacture. Thsse investigators wish to be the Lirst
to recognize thst they manifestly cannot spend twé weeks cn the
work premises and thus master every festure of intricate

production operations.

kY .

-

This report, tharefore, is just what it profecses to be --
an appraisel by industrisl hygienists oaly partially fezmiliar with
the canplex zmanufecturing proéotse: involved in & large paint

producing plant.

0607-SVVP-000030949




