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ot RAYBKSTOS DIVISICH OF RAYRMETOSMANIATTAN,INC, ‘//7/ /)

’ ' Bridgeport, Conne.
* %%
The following report is a study of the dust conditions in the

Bridgeport and Stratford, Conn. plents of the Raybestos-Manhetten, Inc. and

was conducted in June, This survey is supplementery to the survey made
in February end March, 1930. '
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The Bridceport Plont

The Bridgeport plant ‘engeges in the weaving of breke-band

lining and clutch facing and the treatment and processing of the seme. The

buildings and processes are the seme as at the time of the first survey, but

the majority of the looms I;ave been changed from their previous locations.

Tho mothods used in the collecting of dust pamples end counting

are identicel with those givon in reports of other plants of this company and

as outlined in the United Sta'bes Public Health Service Bulletin No. 144,

Treasury Department, Washington, D.C.

Looms and Stock Run &t Time of this Swrvey - 3rd Floor

Loom #54

4 space Fletcher

2 5/16 x 1/8 ring etock

2716 x133

2 5/16 - 1032 mule

2 7/16) 1030 - 1 cotton
) 1033 - 1 cotton

wet filling

Loonm #60
12 spoce 0 & K
2x1/4
21/, x 1/4 Raybeatos
21/2 x3/4
1032 mule yarn
et £illing

Koon #69

20 space C & K .

1 3/4 x 3/16 - 05
820 - 30% cotton yern
1022 zinc yarn

Loom #55
12 space C & K

2 9/16 x 5/32 ring stock
1030 - 1 cotton
1033 -~ 1 cotton

wet £illing

Loom #61,

12 space Fletcher
2 x 3/16 Raybestos
1032 mule yarn

wet £illing

Loon 470

20 7pace %‘ g. K B
1 3/4 x 3/26 *
820 - 30% cotton yarn

1022 zine yarn

wet filling
- wet £illing
dry binder
Loom #70.
20 space C &K
11l/2 x5/32 -0
820/— 30 cottonsyarn

1022 zinc yarn

wvet £1lling dry binder




R 7 9

o emagos,

S

. .
oas,

Loom #0

12 gpace C &K

2 9/16 x 5/32 ring stock
1030 -~ 1 cotton.yarn
1033 -1 ® "

wet £illing

dry binder

Loon #24

12 spaca C & K

2 3/8 x 245 - 05

820 - 30% cotton yarn
1022 « zinc yarn

wet filling

wet binder

Loom #27

16 space Fletcher
2 x 3/16 Reybestos
1032 mule yern

. wet filling

dry binder

Loom #24

6 space C & K

3 x 5/16

4 x 5/16 Free wheeling
4 1/2 x 5/16

- 1030-2 cotton yarn,

- 1033 - 1 cotton yarn )
1032 -~ 1 cotton ginc yarn
1030 ~ 1 cotton yarn

wet filling

poertially wot binder

Loom #50

20 space C & K

"1 1/2 x 5/32 - 05
820 - 30% cotton yarn
1022 zinc yern

wet £filling
éry binder

2nd floor

Loom #10

12 gpace C &K

1 3/4
2 12 X /4 - 05

820 - 30% cotton yurn
1022 zine yara
waet £illing
dry binder

Loom f/25

12 spaco C & K

2 x 3/16 - 05

820 ~ 30% cotton yarn
1022 ~ zinc yarn

wet filling

. dry binder

Loon #30

16 space Fletcher
2 x 3/16 Raybestos
1032 mule yern
wet filling

dry binder .

Loom #46

.10 space C & K

3 x 3/8 -

3 1/2 x 3/8 Raybestos
% x 3/8

1033 mule yern
wot £illing
dry binder
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dst floor
4 space Fletcher 2 spece Fletcher
5 x 5/16 Rzybastos 9=x1l no wire
1033 mule yarn 93/4x1
wet f£illing 1030 ~ 2 cotton yarn

partially wet bindor dry weaving

Loom £’3.6_- EEXD IQOM

3 space Fletcher

12 x 3/8 industrial automotive
1032 = 1 cotton zinc yarn
1033 -~ 1 cotton yarn

030 -1 "

1030 =2 " "

wob £illing

wet binder

Mxr Yelocities - Taken yith Avemometer at Exhausit
. Inteke '

Bridgeport Plank
_Pratt & Whitney Grinder - 925 feet per minute
Automatic drillérs - 1028 feet per minute |
2nd floor - inspection teble

machine on north side - 270 feet per minute
" " gouth side - 58 feel per minute

The following table shows ‘the results of analysis of -air samples

taken a‘b representative positions:
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P LTS PrgTer

- Comparetive Date of 1930 Survey and 1935 Survey

Bridgeport Plant Millions of Particles per cu. ft.
, : of Ay Sampled

Between looms #60 and 61 1,380,000 ¢ 6,100,000 ¢

. % #70 end 7L 1,000,000 4 5,500,000 3%

Average of 3rd floor counts . 1,950,000 ;v 5,700,000 35
Averege of 2nd floor counts - . 2,970,000 17 5,700,000 33~

St ‘ lst floor - werp xraom )
( Aversge of counts . © "4s685,000 g 3,100,000 74

Y
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CONCLUSIONS AND RECOMMENDATIONS - Bridzeport Plant

A1l of the dust counts in’'this plant show less then ten million
particles per cubic foot of air sampled. While these counts are not considered
as dangerous concentrations, they are much higher than on the previous survey
mede in 1930, with the exception of tho:;»e in the warp room. A1l but four of
the looms have been moved to different locations since the first survey. 4
check of the records,would show & comparison of tho type of yarn used and rate
of production at the time of the two sur\;eys.

Sample #15, tal&en at the inspection teble on the second floor shows

the highest count. The concentration at this point could be decreased materiald

ly by the proper exhaust equipment. The present sys’éem is not designed ‘proverly '

to take care of tho dust generated.
Sample #3/, shows the presonce of lead. This amount i3 not consid-
sred dangerous, but it would be advissble to have the workmen at these looms

examined periodically for sny signs of lead poisoning, The only sample in the

Braks Department showing lead was sample #29. This is not considered & danger-

ous emount, but does indicate that thers is & potentisl hazard present.
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Stratford Plant

The Stratford plant engages in tho menufacture of moldad braka
1lining, molded clutch faclng and pecking, "

' The mol@ad type brake lininz 1s made in two differeat processes.,
One typs is mada by mixing asbsates, rubbar, litherge, mics, whiting, eulphup,
zinc oxide and high test gasoline in a mixer. This miwture is formed into
sheats by ordi.na::'y rubber mills with heated rolls. . The sheets are cut into
strips for brake lining.

The second type 1s made of a mixture of rubber, asbzstos, lith-
arge, sulphur, zinc oxlde and resin. This dry mixture is mede into sheets by
means of an hydraulic press. The sheets are cured in steam—hsq;oed pressss.
Strips for breke lining are cut from these shests. Both types of lining are
ground to width and thickness on Gardner grinders 01;‘ Blanchard grinders. The
lining is formed into arcs in heated presses and holes ars drilled for rivetis
on automatic drill presses.

Yolded type eluteh facing is mada' from asbestos board. Asbestog-
.and water are mixad in baaters 't;b a 'pulp. This pulp is made into shests on wet
proocess mechines, The sheats are dried in ovéna and rolled to thickness in
calondara. The lerge sheets are cut .into strips from which the clutch facing
rings are punched. The ri.n~s are impregnated in large tanks. Different speci-
fications call for different:, saturants. The rings are ground to ,_mclmggs on.
Blanchard grihders. The inside dlameters are gr&und in internal grindefs and
the outside diameters are ground on external grinde,rs.' Rivet holes ares

drilled on sutomatic drillers. The finlshed clutch facing is then inspected
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bafore packinv for shipment. Shoet pucking is made from a mixbure of asbestos,

rubber, lithargc, whitinu, sulphur, zinc oxide and high test gasoline,

'*o

These |

materials are mi&ed in cloaed mixers. The wet mix is mrde into large sheots

in mills with heated rolls., It is either sold in large sheets or it is cut intqg
gaskets or rings on punch presses. The vapor arising from tho heated rolls, due
to the gasoline, is collected by hoods and pipes and rnclaimed in two large con+

densers.

The following tables show the results of analyses of air samples ta?en

at representative positionss
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Comperative Data of 1930 Survey 2nd 1935 Survey

{Stratford Plant
1930 1935
Cincinati grinder 655,000 - 1,400,000
Filling beaters 529,000 1,400,000

Air velocity readings - taken with enemoamnter

Fibre room - pulverizor - 590 feet per minute
fibrs opener s # w n

‘Blanchard grinder #4 - -~ 590 n ® v (right side) -
15, w v (left side)

. Drill press machine #0 - =571, n o« n
Internsl grinder mechine #102
. large opening - 1111 " *. o
emall openings 434 " " "
External grinder ~machine'#105 20 n n "
\ .

Sandor machine #92 /7% L
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CONGLUSIONS AND RECOMIENDATIONS - Stratford Plent

Sample #6* taken at tho fibre opsner shows a high dust count. This is
accountzd for by the method of han:‘.iing the fibre znd not the opuner itself,
The fibre is dumpad from begs onto tha floor end then shoveled Lnto the opener.
The fibre is c‘arried to a hopper abova and then falls through a pipe i.nto 8
truck which is located about six feot from the opener. The operator stands
between tho opener and the truck anci shovels the fibre into the opener &t the
semg time that it 15 falling into the truck. The dust condentration at this
point-could be decreused by the proper handling of the fibre.

Semples #2, 3 and .4 show that there is lead present in the ‘air at

thess points. While theso semples do not show a dangorous amount, it would be

well if the workmen engaged at these places were examinzd periodically for signs

of lead poisoning. Notice was taken at :bhe time of this survey of the method
of handling litharge. This material 4s handled carslessly as it can be found
lying on the floor in the room where it 1s weighed and around the mi‘xers.
Semple #13 shows a low cm;nt. Three men were engaged in filling the
beaters. Practlcelly all of the ma.terie.l put into the beaters was waste asbes-
tos board. Very little raw asbes.tos was added. No doubt the .coun'b at this
.poaiti.o'n would be higher if more:raw.asbestos fibré were used out of the bagse
It 48 recommended that the bags of asbestos fibre be stored in & room isolated
from the remsinder of the plant. Thls would elitpinita dust gonorated in the
piling and wnpiling of these bags in t‘,he room énd exposing more people to the
dust than is necessary. | ‘

Samples #15, 24, 28, 30, 31 and 32 all show that lesd was present in

the air sampled. Sample /30 is ‘the only one that approsches a dangerous amount,
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This sample also shows & high dust count. The high dust count at the iwo
Blancherd grinders.#3 and 4 is due to the method of handling tho brake lining
duringz the grinding operation. This lininz is the P.G. molded type snd &
number of strips are placed togather for grinding of the edges. After the
edges are grou'nd on one sida, the operator blows 6ff the clinging dust with an
alr hose and reverses the strips to grind the oppogits edges. This type of
grinding should be dons on the grinding mechines designedufor this particula.t:
worke It wes observed that a great emount of the dust present in the air is
caused by the haniling of the material after grinding. Dust clings to the
individual pleces, and when the stacks are moved about they are not put down
carafully. This results in dust clouds arising. ‘ |
. Semples #25 and 26 show high counts. Large size brake lining was:
used at the time these samples were taken. It was obsorved thet the exhaust hog
on machine #105 did not cateh all of the dust from this type lining. When
smallay sizes of lining are ground on this machins the hood seems to ca;rbch nost
of ths dust generated. The hood sk_xould be changed to take care of all sizes

of lining ground on this machina. . ' | o
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HEALTH HAZARDS

Asbestogd dust gives rise to a pneumoconiosis or 'fibrosis of the lungs
which has been discuszed in the previous report m=de on the sbestos in:lu;try.
Developments in our knowledge of asbestosis are continually taking place and a
summary of any new facts discovered will be ﬁdﬁed to the general compositz reporj
of thae asbestos plents survey which is to be brought oui-; later.

Mica belongs to the class of meterials in which silleca ocours in 2
combined form known as silicates. Little or nothing is available in the
literature with regard to the effects of this dust on the lungs, though it seems
likely that it belongs with the more mildly injurious dusts. Our present know-
lgdg? of the effects of the silicates is meagre, but work is being carried on
in various quarters in an attempt to determino theif classification more.accur-.
atelf with regard to heéalth. Experimental investigation of mica dust was mude
reoentl'y by A. Policard of the University of Lyons, ‘Fz;anco.(l) His conclusions
from observations on white rats were that these dusts are noxlous to the lung
'Eissue , resulting after e time in changes in the cells and in phagocytosis and
producing & mildly chronic fibrosis similar to that seen in silicosis. Mi;a
particles grouped in plaques were found in the alveolar tissues. With his
conclusions regarding the theory that sericite is the chief fector in ‘the
causation of silicosis, .authorities in this country cannot agree, although the

matier is constantly receiving attention.

Toxicity of Lead in Rubber Mixing (Litharge - red or yellow oxide
of Lead) .
Compounding and mixing are the most hazardous processes in

rubber meking. If these procosses are properly lsolated from the rest, compara-

(1)Policard, A., The Action of Mica Dust on Pulmonaory Tissue, Journal of Indus-
trial Hygieno, Bultimore, Vol. XVI, No. 3, May, 1934, pp. 160-164




tively few workers need remain exposed.

Lead poiconiny is the commonest of the industrial intoxications. The
toxicity of lead'depends upon & numbar of factors such 23 ¢ the form of lead
taken into the body - vapor, dust or solid; the solubility of the lead compound
in humen ti.s?ues; the mode of entry of lead into the body - inhelation, inges-
tion or skin absorptioﬁ; the extent of exposure; individuel susceptlibility
which is heightened by numerous conditions particularly by previous attacks of
poisoning.

Among the most readily toxic of tﬁe inorganic leﬁd compounds ere the
oxides, the carbonate, the sulphate and the chromate. .

Lead is a cumulative poison and, with a few exceptions, industrial
lead poisoning is ususlly a chronic cdnditi:on caused by ths iphelation or in-
gastion of smell amounts of éoluble lead over long periods of time, This
process of poisoning may go on glowly for a long period without menifesting
any of the cheracteristic acute symptoms. Lead inhaled, however, ls far more
rapidly and surely toxio than lesd ingasted, since it reachans the blood stroam
mora directly and compnratively Llittle is eliminabed unabsorbeds

. There is 1ittla agreoment in tho estimztes mede by various authoritics
on the minimun amount of lea.d.which can cause polsoning if taken into the body.
For practical guidance, howaver, it can be .assumed that from 1 to 2 milligrams
taken in daily over a period of months or years may cause poisonings, A number
of factors also enter into the estimation of. the amount of air breathed by a
men et active work during the working day. Ten cubic meters of air in a ten
hour day is an estimaté which very probably errs on the safe side for the
average workman. On the basis of these calculations, the leed content of the

air of workrooms where men are continuously exposed should be kept as low as
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0.1 of a milligram per cubic meter of air or else strict measuros for protaction
should be installed to prevent poisoning.

The symptoms of chronic lead poisoning are meny and may manifest
thampolves through the gantro-intontinnl treot nn in tho familise "load colie®
or the neuro-;nusculer system or both. Among the symptoms most conmon;y noted
ars colic, metallic taste in tho mouth, obstinate constipation and loss of
appatite, museular weekness, particularly of the hands end wrists, ncuritis and
Joint pains, loss of weight, .headache,‘dizziness, nausesa or vomlting, gas’cri'c
distress or fatigue are among the minor symptoms that ﬁay or may not be present.

The principel diagnostic signs for the detection of lead péisoning
in its early stages or of lead absorption, whicﬁ is essentielly pre'-cl:l.niéal
poisoning befors the onset of symptoms, are ashen p2llor of the skin, tremor,
lead 1line on the gums, stippling or basophilic degencration of “the red blood
cells, -homatoporphyrin in the urine and mild secondary ancmia, Other abnor-
malities in the blood which are characteristic of lead poisoning sre polychro-
matophilia, changed relative proportions of lymphocytes and polymorphonuclear
leukocytes, increased mononuclear cells and inorea.sed retlculocytes.

Repeated physicsl examinations should be made of workers exposed to
lead et feirly short intervels of from two to six months, depending upon the
severj.‘iy of exposure. It :lé important to prevent the occurrsnce of lead poison-
ing, since, even though it is not often fatal under modern conditions, it fre-
quen‘bly‘results in premature develépment of chroﬁic degenerativé conditions in
the circulatory system. 1

The physiochemistry of lead poisoning and the treatment to be pursued

2
have_been_the subject of intansive experimentation and study by s ) ordt mis

(2)Aub, J+Ce, et al, Lead Poisoning, Williams and Wilkins, Balt. 1926, - ppe 265.
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“harmful homologues toluol and xylol. These substences are not necessarily less

.

aésociates at the Harvard School of Public Health and by Kehoe(3 ) end his
colloagues of the Unlversity of Cincinneti.

Toxicity of Yerious Solvents &nd Plastics |

Benzol 1s by fer :t-he most hazerdous of the solvents commonly used in

industry. It' hes been esteblished that the maximum alloweble concentreation for '

prolonged exposure is 100 parts per million, Because of its recognized and very:

— o ——

o

sericus denger to the health of opecratives, its use as a solvent in spray coatir.};

operaf,ions has been largely supplented by less toxic cubstances or by its less

dangerous to life if breathed in, but, beceuse of a lower volatility and a

1

marked odor, _the‘y are less likely to escape umnoticed into the atmosphere. HMHore
over, they-ddo not damage the blood fo_rndng oréans causing chronic permanent
injury to health to the same extent as does benzol. Solvent naphtha derived
from benzol is a mixture of tolwol and xylol and in the same cless with these
substat;c'es with regard to health hazerd, whlle petroleum napht..ha is clessed with
benzine, gasoline, the chlorinated hydrocerbons end with the alcobols, acetates
and ketones, and with which severe poisoning is rare. Vhether or not these sub-|,
stances _have any action on the blood is still controversial. Uszuelly poisoning
by them is of the acute a;xestheti.c typo. The effects due to exposure to heavy
fumes are heado.che, nausea., dizrinoss, blurred vision, mentel confusion and loss
of conscioueness. Theso effects generelly dieappear i‘airly quickly in i‘resh
air, Chronic effects from prolonged exposure are less'definit:g but aimi.}a:c_, ‘
with muscular weskness, tremors, and various nervoué disturbances'.

Of the alcohols, all highly soluble, methyl alcohol or methanol is

one of the most toxie to human beings when inheled, inasmuch as it is not oxil-~-
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{‘?)Keluoe R A., Thamman,_F,., Cholak On the Normal Absorption and Eycreticn of i

\,_‘ Jourpal o of Incmﬁtrit‘.l ﬁygiexm, Sopt. 1933
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Some degrec of tolerance cen hs dew}eloped to the &n;:s‘bhetic effect
of the alcchols, particularly ethyl alcohol, probebly due to acceleration of
the normezl rate of oxicetion.

Wh%le methyl, butyl and amyl alcohol are increscingly toxie -judged
by their respectiv i }L‘cly poisonous actions, this property is offtet, as
fer es their induc.: 'L'rsp cct Is concerned, by e accreasing volatility end
solubility. - ‘ |

éé ié thevéé;e with benzol, the toxicity of methanol hes been blamed
on its 1mpuriti§s, but there is ample evicdence of & sound nature thet methenol
itself is the chief toxic fzetor. The effects of the vapor, sccumulating as
it readily does in the body, a2re directly poisonous to the nervous system, and

have a speciel affinity for the retina. Large doses cause prolonged coma,

| blindness and death. The minimal toxic dosage is not well establiched. Hender-

son and Haggard(u quote Loewy as putting it at 200 parts per million for ex-
perimental animels if inspired over a long period. It has been recommended thst
the concentration should ’be kept below 1 part per 10,000 parts of the air, or ‘
100 parts per million.<5)' Methyl alecohol, in additiorn to its toxicity, has |
en lrritating effect on the skin.
Boakolita - Pormeldehide fumes |

Practicelly nothing is known regarding the possible effects of
bakelite dust on the regpiratory eysten. ‘The phenole in its composition might
be potentielly harmful if exposure to them in the form of concentrated vepors
ves sufficlent. Céses of poisoning due to inheletion of formaidehyde vepors,

except by accident, however, sre rars due to its extremely irritating effect on

| the_eyes ond nose yhich usually onuses workers to romove themselves Lrom the
(4)Henderson, Yandell, ond Haggard, H.W. (Yele Univexsity), Norious Geses;

LChenicrl Cotalogne Coa Inc., NoY.Cey 1927, p. 157,

l__(5)Internationsl Lobour Office, Occuntion und Health Brochure No. 55, Geneve, 192§.




' fumes before injury oceurs. Concentrations of formeléehyde in excess of 20 - 200 gart:

per million may cause symptoms.( )

In one cese studied by a fectory medicel inspector in Hollend marked
nervous disorder with strong somnolence was sttributed to such fumes.(7)

Skin effections due to bakelite are of frequent occurrence and sre
populerly known as Mbakelite itch', Tﬁe fece end forearns ere most commonly
affected in workers handling these resins. Skin lesions are especielly prev-
alent under conditions fevoring perspiration. They may be avoided, therefore,
by provisions for good ventilztion and by frequent washing of the axposed skin
in alkaline solutions. Unusually sensitive persons should be removed fr&m this
type of work.

Linseed 01l

In addition to the danger of sponteneous combﬁstion, linseed 0il
when heeted gives off irritating fumes of scrolein, No chronic ill-effects
have been noted from this subetance though it is irrlteting to the mucous mem-
branee of the eyes, nose, and throat. The addition of resiﬁs to the mixture
gives rise to voletile ethereel oils which have caused headaches, nausee and
aven stupor. Although Dr. Bnrnos(s)_in a atudy of linaeed dermatitie dié'nqt
£ind the pure oil as irritatin; 08 linseed cuke, dermatitis or infoctions,
especielly of the hands are common in workmen who come in contect with either

of these substances.(9) Workers showing hypersensitivity to the oil may have

40 be removed from the work.

(6)Seyers, R.R. &¢nd Dallevelle, J.M., Provention of Occupational Diseeses,
Mechanicel Engincering, April, 1935, p. 232.

(7)International Lebour Office, Geneva, 1928, Occupation and Bealth, Brochure
#115, Bakelite.

(8)Barnes, M.H., M.D., Lineeed Dermatitis, Journel of Industrisl Hyglene,
Vol XITI, No. 2, Februsry, 1931, ppe 49-55.

(9)U«Ss Public Health Service, Treasury Dept., Tash. DiCe, Public Heclth .
Bulletin No. 215, Skin Diseases in fmericen Industry, 1934, pp. 41-45.




Skin Diseases
In addition to the toxic propertigs of the substances handled,
occupetional skin disezse due to rubber compounds, to accelerators ond anti-
oxldents is very common in rubber workers and in those exposed to the above
solvents and ‘oils, especlelly those derived from coal tar products. There is
attached our booklet entitled "Prevention of 0il Pimples" vhich describes some
of the protective messures with which these skin troubles may be decressed.

) One of the most frequent causes of dermatitis in the rubber
industry is hexamethylenetetramine used as an accelerator and paraphenylendie-
mine or similar coal tar compounds. A one per cent solution of "hexy" is said
to be sufficient to cause dermetitis and in hot weather skin trouble is almost
inevitable if this substence is carelessly handled, )

It 1s not, perhaps, sufficiently well understood thet continued
exposure to certain of these skin irritants mey develop a sevsitivity in
workers vho did not et first appear to be susceptible., Once dermatitis from
"hexy", for instance, has occurred, the individual is sensitized to the substand
and, much as with poison ivy, is u£able to tolerate even slight exposure there-
after without skin outbreaks. Heat usuelly quickens the reaction.

' Protective ointment conteining elkali has been recommended.
Dark, oily-skinned persons are uauélly more resiséant to the
irritating effects. ‘ ‘ .

Those having frequent outbreaks of dermatitis or those found sen-

sitive to these substances through patch tests should be transferred to other

1
occupetions.

L
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Protective work clothing with provisions for changing it und good
facilities for washing, together with the enforcement of rules rogarding perconul

. (10)
cleanliness, helps to prevent both skin troubles and ceses of poisoning.

Chrome
Chrome compounds and the health hazards associated with them are disd
cussed in the accompanying booklet "Protection of Workers Exposed to Chromium

and Its Compounds'.

(10)U.Ss Public Hoalth Service, Public Health Bulletin #215,- Skin Hazorde in
American Induatry, Govermment Printing Office, Wash. DeCe, 1934, pp. 1-10.
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