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THE MAWHATTAN RJURSTR 2FG. DIVISION
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3 RAYBESTOS-MANIATTAN, INC.
; Passate, H.I.

'3 * % % *

QX WY

A study of the health hazards, if any, incidant to the inhelation

of dust and fumes at the plent of the Menhattan Rubber Mfg. Division of Reybes-

</
b sk o
G

tos~daphattan, Inc. at Passaic, N.J, was nede between September 24, 1934 and '
; @ November 1, 1934 by the Industrisl Health Section of the Metropoliten Life ?

3 Insurance Company.
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. PLLNT COUSTROCTTIH
‘ This plant consists of a number of builldings constructed of brick,

1 concrete and steel, The ground floors are of concrets end the remaining floors
are of wood.

Natural i{llumination is furnished by clear glass windows. Artifi-
cial {llumination is furnished b5y lancandescent electric lights equinred with
reflectors.

BLANT PROCTSSES
Products manufactured in this- plant involving the use of asbestos

are: brake lininz, brake blocks, and clutch facings.

PR U R RR T F WP,

Three types of broke lining are ma.do.. Thaese are lining made from
N ‘ woven asbestos cloth, dry process lining, and wet process lining. '
The asbastos cloth is mede outside of this plant. Ths cloth is
treated with rubber, cut into strips and folded to the size desired. The fold-
o ing 1s dono in Departaent 36 on mechine #1513, This lining is cut to length
in Department 8 on mechine #1382. The dry process lining i= made from a mixture

B0 bt 3oilh 2 b b s

of asbestos, rubber, resin, litharge and cotton. The mixture is made up in

e it Denhs

Department 53T in a rotary mixor. Cansdian asbestos is used. The asbestos as
received is put through a hemnermill and then through a picker and over a shaker
3 sereen. The othor matorials are kept in containers. After the mixture is

complated, it is taken to Department 53. The mixture is weighed and pressed

adtd e b

into sheets in a heated press. Several of these sheets are hented in a press
v 3 0 for o given time. The sheets are then cut into strips to the desired widta

on o mil1l planer. The strips are ground to tho desired thicknass in Gardner
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surface grindars. They are then cut to langth and formed t5 a given radius in a
heated press. Holes are drilled in the lining on a gang drill machine. The
onds are chamfered on abrasive sheels. The lining is inspected and packed for
shipuent. ’

The waet process lining is msde from a mixture of asbeatos,rubber,
litharge and woate material from *+wn finished product of Department 52. This
mixture is made up iz Department 53T. The different materiels are kept in con-

tainers in stalls. A movable scale is esquipped with an exhaust system so a.rranga‘d

that two stells end the scala are sxhausted at the same time., When the naterials
from the two stalls are weighed, the scale is moved to the next two stalls. Thae
workmen weighing out these meterials is very carelass in the handiling of the
lead used. He uses a hand scoop and maneges to gat the lead on his hends and
clothos and on tha floor. He weersa Willson silica raspirator.

Gasoline is used as & solvent for the rubber. The mixing is accom-
plished in a mixer with rotating peddles. The material is then taken to Depart-
mz‘ﬂ'. 53 whnere it is formed into strips by means of en hydraulic press and a mold
The strips are dried in heated presses, ground to size in the Gardner Grinders
and cut to length with an abrasive wheel. The lining is then formed on heated
mendrals to the desired radius., Holes are drilled and the cornsrs are cham—
ferad. . The lining is inspected and packed for shipment.

The breke blocks are mads from a mixture of asbestos, rubber, resin,
lead, etc. This mixturs is made in Department 53T. The blocks are formed in
heatad molds and in a steam press in Department 32. The blocks are then turned

%o size on a2 lathe and cut to width on a band saw. They are finally put into
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@ a sandblust cabinct and the surfuces are blastod. Holes are drilled and the

. ; finished block 1s inspected befors shipment.
- 1 R ' .
y 9 Dry procass clutch facings are made from a mixture of asbestos, rubber,
. < |
- lead, resin, sulphur, carbon black and waste from Department 39. These materizls

are mixed in Departaent 53T in a rotery miver and the mixture is carted to Depart- |
ment 39. The material is weighed and the clutch facings are formed in heated
] molds and presses. The facinszs are then grouni to the desired thickness, holes
are punched, and the facings are inspected before shipment.

One cloth type clutch facing is made from woven asbestos cloth treated
; with rubber. The cloth is folded and circled on a coning mechine. The folded
4 @ cloth is cut and the ends are fastened together. The facing is then put into :

heated molds and pressed in a steam press. Aftar coming from the molds, the
j ! @ facing is ground to the thickness deéiret:t and holes are punch-ed.

3 The othar type of cloth clutch facing is made by punching the rubber
; @ treated cloth to size end then putti..ng saverel thicknesses into the molds. The
1 seperate pleces are molded together and then they follow the same processes as

4 the other facings.

The bezse stock of tha rubbar used throughout the different depertments
is compounded in Department 1. The rew rubber is received in wooden boxes and
stored on the third floor of tha bullding. As the rubber is needed, the boxas
are opened and the mass of rubber from each box is placed in a power cutter that
cuts the rubber mess into six pieces. Thoso piccas are carricd on a conveyor
0 to the sacond floor whers they are weizhed into mixes for different base stocks

\ along with different compoundin; meterials.
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In some of the products the rubber must be frae from any foreizn
matter. The ruw rubbez: is put throggh mills and then put through a mechins
to take out foreign matter.

The compounding metarials such as litaarge, zinc oxids, sulthur,
rosin',. ciny, and oils are kept in a row of hoppers and tanks that dischorge
on the first floor. A‘ traveling scale is mounted on a small track thet runs
under the length of tho row of hoppers. The batches of compound are waighed
into open contelners as desired for the difi'erent basas. -

The hoppers ere filled from the second floor. Some of ths zateria’s
are siftsd through a sheker screen before entering the hopvers. The litharge
(n-70) is received in metal drums. T+ is dumped from the drums through a
grating into & bin. This dumping is done in a small corrugated iron sked loca-

ted on the north side of the storzge bullding and receiving devartment. An oren

4 &
-\

belt conveyor carries tha litharge to the second floor of Department 1 whera

enters the hopper. A cloth screencd bax 1s used to allow the air to escape {rom

the hoppers and keep the litherge dust from the atmosphere. One man Joes the
dumping and wears a Villson Dustlite respirator. .

Two Banbury mixers and six compounding mills are used to sake up e
various base stocks. As the rubber comes from the compounding mills, it is
placed on & conveyor and cerried to tho center of the building vhere two colored
men remove it, dust it with sospstons and stack it onto skids. Each bzse is
tagged and finally stacked into open recks until nseded or taken directly to

tho department vherc it is to be usod.

————
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@ Molded rubber products cra meds in Departmont 4. The bass stock l i
. ' |
- is reworked in rubber mills. It is cut into strips and put in tube machines ‘ i
|
|

]
| @ that produce solid strips. These strips era cut into pieces and placed in me‘.zlaf
.. 1
molds. The molds are heated and pressed for a.certain time, setting the rubter !

. t

to the shape of the molds. The molds are stripped and the finished rubber is :
trimmed end inspected before packing for cshipment.

Rubber bonded abrasive wheels are produced in Department 2. The

base stock rubber is melisd and mixed vith asbestos, litharge, cerbon, sulphur
and abrasive materials in an open conteiner. A colored mzn does ths weighing
and mixing. He does not wear a respirstor while handling the dry m=terials.
™a mixture is moldad to the dosir=d sizes in molding machines. The mnlded

/) j wheels ars then put into ovens where tha solvents are driven off ard the whesls

’ - @ set. The wheels are trued on lathes and grinders. These machinss are exhzus:ad,
The smeller wheels have Babbitt centers. These centers are poured from a hend
; @ ladle. The Babbitt is melted in a pot under an exheustad hood.

Large rubber sheets used for flooring and floor protacilon are

e e e e —

E pade up in Department 26. The base stock is rolled to the desired thickness

and put into large heated presses whers the rubber is cured or set. MNats of

verious designs and colors are mede by cutting out sections and inserting or

inlaying sections of different shapes and colors.
Rubber tubing is made in Departments 5, 51, 6, 21, and 7A.

Tubing is producad for verious purposes end of various sizes. The bsse stock
- O is usually revorked in eech department before entering the tube mrchiszes where

the tube is produced. The tubes cre cured on metal rods to give the desired

) O incide diameters. The tubinz is dustad with coupstone, wheat flour or rica
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flour as it comes from the tube machines to keep it from sticking to adjacent
tubing.

In some cases the tubing passes through braiders rhere a fabric cover-
ing 1s braided arouni it. Departments 7A and 6 do this type of work. Soma
types of tubing have various laysrs of fabric. This is accomplished by wrsppiag
the tubing with cloth impregnated with rubber and allowing the rubber to set
at the same time. The rubber of the cloth and tubing join together anl the
result 1s a solld tube with leyers of fabric. This type of tubiag is zuch
stronger than plain rubber tublng.

The V type belts are made of a solid rubver core with a fabric cover-
ing. This febric covering is applied to the core and cursd in heated molds to
cosurs the shape and size desired.

Flat belts are made of cloth impregnated with rubber. The cloth is
folded mechaniczlly and cured on heatsd mandrels, the sdges boing sealed
togather by a strip of rubber applied after the folding process. In the case
of long belts the curing is accomplished in heated presses.

In Department 54 metal pipes, pipe Jointd and tanks are linsd with
rubber. The rubber is applicd over a coating of rubber cement in thin layers
to the desired thickness. This is uncured rubber and 1s applied with hand
rollers. After the rubber is in placs, it is cured in heated tanks meking a
solid rubber lining out of the several layers applied.

In Department 5 rubber tubing of verious sizes is cut to lengtih and
placed on mandrels in lathe grinders. The outside diametsr is ground to the

size requi:e&. Other products are ground to size in this depertzent also.

- g —
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@ Yool scouring rings and Elinturn Vacuum dryer strips were ground at the time of
. the survey.

i ] O Grinding of rubber rolls of large dimensioms, such as psper mill
rolls, is done in deportment 28. The majority of thess grinding mzchines heve exn-
haust systems.

IPERSONAL FiCILITIS

1 Drinking water is suppirizd throughout the plant by bubbier fountaiss
k of the electrically cooled type. Wash rooms and toilets are adejuste and ara

{ kept clean. ‘

: PLANT HOUSEXEEPING

9 Housekeeping 1s good in most dopartments. At the time of this survey
; portabls vecuum clsaners were ussd in cleaning the rafters beforc painting.

N €D | |xemons oF sxPLYG 4D ANLISIS |
1 Atmospheric dust and fume semples vare teken with the i:npinser(l &2)
@ at the breathing zone of the workmen at reprasentative operatisns. This instru-
1 ment, developed by the United Stetes Public Hoalth Sarvice, is the stecdard

. mothod used in this country. Air is drawn in through a’'glass tube at the rate

: of one cubic foot per minute. The tube onds in a constricted orifice under ttas
surfaco of distilled water contained in a flask. The air passes throuzh tie
orifice and impinges upon a glass plote which breaks up tus air streasz, allowliag
the dust particles to be wet and entrapped in the vwater in the flask..

Alcohol is added to the sample as a prescrvative to inhiblt the solu-

! )i |iion of the fine silise perticles ond 2lso to provent the {ocmetion ol sgege= |

(1)Comarative Tests of Instrusents for Determining Atmozpheric Duzte, Punlie !

13 Health Bulletin N4, UeSe Public Heulth Service, Trees. Dept. Tach. DeCedan, 1325,
(2)Tae Impinzer Sampling Apoparetus as Used by the U.S« Public Health Sorvice, :
O Public Health Reports, karch 13, 1932, Vol. 47, U.S.P.H.3., Treasury lept. Wi,
.« D.Ce
/
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gaf.es of the fine perticles by clumping.

. ’ Suction is supplied for drawing the air sample through the impinger.
by means of an ejector, or else en electrically driven pump where comvressed air
- is not aveilzble to actuste the impinecer..

The dust counts were made by the mataods and technique developed and
used by the United Stotes Public Health Service. Particle size measurements vere
i made of the dust by a direcct projection method. The results are lLubuiuted and
appear in the graphs attached at the rear of the report. It will be noted that
from 87 to 95.1% of the particles are less than 10 microns in greatest diameter.

The following table gives the results of analyses of air samples -

taken at representative points.
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%aﬂ is present in most of thc proceszes in combinetion with a number
of other substences, but vith the exception of lead, these substences are not in
large erovgh quantities to be hezardous. Asbestosis will be discussed in gencrel
JOICITY OF LELD

Lezd poisoning is the cormonest of the industrial intoxicotions..

The toxicity of leed depends unon & number of factors such as: the form of lecd
tsken into the body -~ vapor, dust ar solid; the solubility of the lead compound
in humsn tissuss; the mode of entry of lesd into the body — inhalation, ingestion
or skin absorption; the extent of exposure; individuval susceptibility which is
heightened by numerous conditions particularly by previous attacks of poizoning.

Apong the most readily toxde of .tha inorgenic lead compounds are the
oxides, ths cerbonate, the sulphets and the chromate.

Leed is a cumuletive poison and, with a few exceptions, industriel
lesd poisoning is ususlly u chronic condition ceused by the inhalation or in-
geestion of smell amounts of soluble leed over long periods of time. This process
of poisoning msy go on slorly for a lorng pex;iod mithout manifesting any of the
ch;racteristic scute symptoms. Lead inhaled, however, is far more repidly end
surely toxic than leed ingessted, since it reaches the blood strcam more dirsctly
end compuratively little is elimineted unebserbed.

There is little agreement in the ectimetes mede by verious authori-
ties on the minimum emount of lesd which can ceuse poisoning if taken into the
body. For prectical guidance, however, it can be assumed that from 1 to 2
milligroms tszken in daily over o period of months or years mey cauzs poisoning.
A number of fectors also enter into the estimetion of the amount of eir breathed

by a men et sctive work durireg the vorking dey. Ten cubic meters of eir in a
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@ ten hour day 1s on cstimete which very probably crrs .on the safe side for the
everage workmen. On the basis of these crlculstions, the lead content of the
- @ air of workroons where men &re continuously erposed should be kept as low as
. ) C.l of & milligrem per cubic mcter of air or else strict measures for protection
should be instslled to prevent poisoning.. *

The syzptoms of chronic lead poisoning are meny end mey menifest them-

+

celves through the gastro-intesiinul tract es in the familisr "lerd colic® or
the neuro~musculer system or both. Among the symptoms most commonly noted are

) colic, metellic teste in tho mouth, obstinate constipatiovn and loss of sppetite,

———

muscular weakness, partiéularly of the hends and wrists, rewritis and joint
e pains, loss of veight, hezdache, dizzirsas, nauseca or vomiting, gastric distress
or fetigue are among the minor symptoms that msy or may not be present.

-~ 1 Q . The principal disgnostic signs for the detaction of lead poisoning
in its eerly steges or of lead absorption, which is escentizlly pre-clinical

Andaneliad

poisoninz bofore the oncet of symptoms, ere ashen pallor of the skin, tremor,
lcad line on the gums, stippling or basophilic degeneration of the red blood
c;us, hematoporphyrin in the urine end milé secondary enemia. Oiher abnor-
melities in the dlood which are cheracteristic of lead poisoning are polychro-
patophiliz, chenged reletive proportions of lymphocytes and polymorphonuclesar
leukocytes, increceed mononucleer cells snd increcsed reticulocytes.

Repeeted physicel examinations chould be mede of workers erposed to
4 leed at fairly chort intervals of from two to six months, depending upon the
saverity of exposure. It 1s important to prevent the occurrence of leead poicson-
N ing, eince, even though it is not often fatal under modern conditions., it fre-

quently rosults in premeture development of chronic degenerative conditions in
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‘ @ the circulatory system.
. The physiochemistry of lead poisoning end the ireatment to be pursued
. have been the subjact of intensive experimentation erd study by Auh(B) and hie
‘ associctes at the Herverd School of Public Health and by Khhoe(A) anc his

colleaguss of the University of Cincinnati.

@ (3)Lecnd Poisoning; J. C. Aub, et #l; Williams ond Tilkirs, Baltimore, 4. 19z%,
A Dre. 265.

(4)2a the Normel Absorption and Excretion of Leed, I-IV, R. A. Kehoe, F, Thamsan!,
@ J. Cholek, Jourpnl of Industriel Hypiere, Sept. 1933,
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Q CONCLUSIONS AND RECOMUENDATIONS

1 . Ths duct counts are low with tha exception of sample #4 in Depzrt-
@ ment 53. This concaving end bending unit is not exhausted. Although this oper-
- ation is intermittent, preczutions should be taken to elininate any hazard by
adequately entrepping and exheousting the arising dust.

Samples #26 and #34 in Department 2 and sample #61 in Department 1:
these operations should be done under exhausted hoods to prevent the dispersion
of dust throuzhout the rooms. The operator at these and all other bgt.ch airing
i operztions should be taught and compelled to handle the materials carefully to
prevent the spilling of the meterials on their clothing and on the flvors.

O Sanples #87 in Departmant 5 and samp;le #28 in Department 6¢ caraful
hendling of the soapstons end flours used and proper applicgtion of axhaust

( -3 '@' hoods over the pens and at the discharge ends of the tube muchines would greetly,
reduce the dust concentration created at these pointss

3 . Tt will also be noticed that vhere there is an increase in dust
counts and where lead compounds are present, as in somples #h, #26, #34, #OL
and #83, there is a considercble increase in the concentration of lead compound
in the 2ir. The elimination of dust at these points .would elso tend to elimin-
ate the leed compound concentration.

In addition to the semples listed in the preceding paragraph, the
following were found to contain excessive amounts of lead: sample #41, Depcrt-
ment 53;-sc.mples #30, #31 and #36, Department 2; samples #39 and #.3, Department

@ 537; samplo #76, Departnent 23; samples #32 end #84, Department 5. Although

\‘ k3
these operations are exhausted, they show zn excess of lead concentrztion which
* = ag l2ced or the suction is
- - O mcy be due to the fact that the hoods are not properly p s
{
1 !
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not cdequate to remove the arising dust.

Sumple #50, Department 26: If possible, exheust chould be spplied to
gun cutting operations to eliminate the leed concentration.

Samples #53, 57, 58, 59, 60 in Cepertrment 1: The Banbury mixers erxd
rubber compounding mills where lead "compounds ere used should be oxhuusted to
eliminate the lead compound dust generated. The pollution of the cir at the
east end of the depariment where the rew rubber is cleaned is prohobly cdue %o
the Banbury mixers end compounding mills located neer this secticn. The operz-
tors should be warned to handle the lezd carefully.

Sample #102, Departmsnt 1:¢ This sample was teken under the respiretsr
of the worimsn while he was dumping drums of litharge through a grate.onlo a
belt conveyor which conveys the litherge to the hoppers. A mechanical zaans
should be instelled, if possible, for the durmping of litharge at this plece or
the workmen should be supplied with a positive pressure respirator end an ex-
haust hood applied properly. It was noted that clowds of litharge were blown
from the shed and pletform and there 1is a possibility that this lead would e
cerried into adjoining buildings. This would creﬁte an‘ unnecessary hazard.

Sample #103, 2nd floor, Lepcrtrent 1: The lead concentraticn at tzls
péint was excessive. An exhaust should be applied.to the oper belt conveyor ernd
at the hopper end to prevent the pollutiocn of the air in this room. The p¥esenﬂ
method does not keep the finer particles from being dispersed into the atTos-
phere of the room.

Sample #68, 2nd floor, Depertment 8: This semple shows a slight
excess of lead concentration. Thic mey b: due to the working of the beltirg

materiel while the rubber is still in the uncured sizte or may be dus to poliz-
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tion from cources outside of this rooa.
tubles.
Sample 788, Department 6: The °

thén put through the tube machines. T

exhausted to eliminnte the lecd hazerd -

The vorkmen chould be tayght t’
dust is bresathed into the lungs end to
the workmen were careless in putting
brushing it on their clothes.

Operations where there iz &an =«
are not precticsble should be isoleted
the workren.

Lunch rooms should be maintel.
where leed is used. Workmen should nc-
ments.

Semples of materlzl used in *
aﬁalyzed to determine hermful element:

Lead compound (D-70) - 93.45
" » (D-80) - 9.7
Faste materisl from Dept. 53 (P-
L L R " ® (R-."

Sammles of dust from three 7

analyzed.
Dust from rubber grinding, Lept.
" * plack rubter, Dept.
n ® green rubber, Dept. &,

roods could be applied to the

. g reworked in a mill and

* the tube machinas could be
~int.

compounds are harmful when the
carefully, It wes noticed that
into the lead compound and

lead eana vhere exhaust systems

jient respirators supplied to

varated from the departments
ed to eat lunch in the depart-

‘nt products were obtained z2nd
ilowing nsﬂts were obtained:

A5% lead; 13.01% totel silica
328 lead; 12.94% " n

srations werc obteined and
ne #MTL6 - 7.85% lead

] #1240 - 1.15% "
lBu haud 12.(5% L
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1
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, ]
3 Samples of dust from rafters were teken in verious departments and
;: ! annlyzed. The following results vere obtaincd:
; ‘ - Dept. 2, duct from over batch mixing opercticns - 5.48% leed
! . J * o2, " n " grinders 0% M
‘ * 537, " ¥ 7 weighing - 7.19% lesd: 25.51% toitzl silica
: ®* 6, at end where tute mechines were located - .28% lead
- ®  25.26, 55 (4th floor) - 1.13% lead
" 11 - 2,03%
: » 32 - 28.18% "
k T 3 - 2,668 "
26 (lst floor) - 3.50% "
r
1
3
;
i 3
; Q
E
1
i 4
3
:
4
? { ©
. . !
1 O
1
4
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