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", . 'Motés on visit to Dggar = L) :
.. end December 11, 1924 and to the lultibestos Cor .env)' Welpole, on

ot : " November 28, 1834.

'By: H.B.Rkins "

Orricials mat: {
Mr. Egan (chief chemist) . Mr. Mcllordie (engineer)
Yr. Ferpuson (rlent meneger) : ¥r. Beteson (superintendent, Multibestos) °
Er. Lesch lxr. Slegle
Mr, Edwerds kr. Mertin
Mr. Ross ] ir. Neers
Mr. Jensen ¥r. Stowe
Mr. Teggart :

The more importent contactis ere underlined,

Note: Due to the nature of its business meny of the processes of this
com,.eny ere unicue, Items which it is believed mey not be genersl prectice ere
~ -merked with en esterisk end should be treeted as confidentiel until passed upon
- by an officiel of the compeny.

The Dewey end Llmy Chemical Comany marufactures primerily letex cements
and allied products, suck es solv.nt rubber cements, rubberized febrics, end
. -— rubber- bonda2d breke linings. It wes becsuse of their developments in this lest
field thet they ec:uired the lultibestos Comperny, which msnufactures breke linings
end clute.: feeings of ell typas.

Lewey &nd Llmy Ccmpeny
¥r. Zgcen showed me about the :lent in Cembridge.

Latex cenents:

Rubber letex is obtain:zd in soluticns containing &, 6C or 75 per cent
soli¢s. 1In the Iilute solutions thera is sbout three Tourths of a per cent of
ermmonie, which keeps the solution et & :H o” 11, and so rrevents fermentttion
end speilege. In thz most concentrated soluticns the slkelinity is meintaized
vy & mixture of ceustic potesh end & pctassium coccenut oil soep;. Jmnonis is
prefertble for most purposes bveceuse it evavorttes off. Its concentretion is
80 low thut it is no probler exce:t when the cement or comnound is used in very
large zuantities,

*Verious meteriels such &s pigments ané “illers are edded to the l&tax
soluticn in meking the: com.ound. One such metoriel is e modifying sosp made
from be:swsex end ermcnie under high pressurse. Sulfur is eddad whenever it is
desirable and possible to cure the rubder in the cement or other product., In
the linings for tin cans gsulfur cen not be used but fortunately an uncured
metariael is nore setisfactory.

For meny purposss & letex cermant is inferior to an ertificisl rubder
emuisicn, node by mecticeting vigorously coegulitsd rubber end then dispersing
it with protective colloids end othar suitsble chemicels. A cement of this tyre
seemed much Tiner end more homogenscus than corresponding latex cements, &nd its
cost wes seid tc be the seme. '




Latex cements ere of interest to us bscause they cdmpete with solvent
ruﬁber cements. One of the chief usas of berzol is es & solvent for the latter,
Yor some pur-oses non-toxic non-inf"larmeble letex cements ere better substitutes
for toxic, inflammcble benzol cements then th2 slightly toxic but inflammeble

" napthe cemants, ) :

T » : kr. Ferguson said ttzt there had been & swing ewaey from latex sealing
‘ compounds toward solvent compounds, but thet he felt thet its pesk had pessed
and the immediete future would see an increused use of the letex products.

Solvant rocm:
This com.&ny mekz: toth benzol end nephtha solvent cemsnts end com-
pounds. The letter constitute &bout two thirds of the totel, and it wes sald
. thet probably next yerr three cuerters of the solvent compounds would be made
- from naphtha. The so-celled solvent room i1s the second floor of an isoleted
building. It is =2bout 35* x L&' x 8', and contains two mixers, *or nephtha
aad banzol products, resjectively. Esch mixer holds ebout e kundred gellons.

Exnosure to the solvant mey occur chiefly in three pleces; the pump
room, the solvent room, en¢ middlar r-om, in which the finished cement is -
loeded into 3rums for skipment., In the pump room there is some leekege of
veror, or seamed to he, but the pumps ere opsrated from outside, end the room
is rerely entered. In #1lling the drums there is undoubtedly scme exposure,
but the grestest hazerd ics certeinly in the solvant rodm.

The solvent i3 ordinerily uxped throush & meter into the mixer.
The stirrers ere hz2evy spirasl shoped knives which twist and teer the mmell
pieces of mMmther which are introduced. Somz2 h2et is 2volved ir tris operetion,
so0 thet the temparriure of the mixture is raised, the outside of the mixer
being zbova %ody temporeture when the process wis obssrved. The mixers ere
closed exce:t for sn opening in the top rbout 1P" x 10" which is covered
loosely exce :t whan metoriels er: being added, wher the betch is being in-
s ected, anéd <hen it is baing emntied. The sddition of rubber (cut in small
pleces) tekes some time, es the saver-el levers are torn ejert by hend or they
ere fed into the mcchine. Some othsr m=tariels, such &s wax, are usuelly
&67iled., In the oparetion obssrved inspections of the batch es it wes deing
mixed were freguent. A= the ton of the mixar is ebcut five Zeet from the
floor the tendency is for th:2 workman to put his fuce close to the opening
in looking in et the betch.

After two to eight bhours, depending chiefly on the kind of rubber
used, the mixer is tipped on its side end the batch of finished prodwet is
dumped through en opaning in the floor into the muddler. The Jumping operation
obssrved toox four minutas, including thne time rejuired to reke out the residual
ccmpounéd. The opening ir the micer through which the substence is poured is
about three feet Zrom the floor, end the operstor stands three to four feet
eway excer® wWhen he is cleening out the residue. The extremely viscous and
elesti® mess ves suid to contein only thirty per cent of solids. Its vapor
pressure would presumtbly be a:-preciably more than 70 per cent of that of pure

benzol, but the viscosity of the mixture should cut down its rtte of evupora-
ticn considerebly.



A blower wes opereting in the well opnosite the nixbr, neer tha floor,
and sbove it the window wes opened. The operator wes between the window und the

* mixer, but & little to one side most of the time. The efficiency of this system

of ventiletion seems scmewh&et questionsble. Tests on the eir in this room (mede
by the insurence compeny) showed satisfectory conditions, however, it was seid,

The mer working on this job eare given blood counts every three months
end as a rule sre trans’erred after six to nine montke. No resl cases of benzol
poisoning heva been ancountered.

4R dope: :

This impregneting meteriel is e mixture of sbout five perts cosl tar
pitch end one part toluol. The componsnts are heeted in mixing, &sad ventileting
eguipnent hes been ordered for the process. The fumes did not seem bed et the
time & finisned batch wes observed in the open mixer.

*Rubber bonded breke lining meterial:

certain breke linings, especiglly those for heavy work, are meda from
esbestos to which carbon bleck and other substences mey be added, end rudbber
letex. The verious meterisls ere mixed in a peper beeting machine, spresd on e
wire screen end the weter sucked out, then pressed in & hydreulic press, cured
and brought to the proper thickness /ith a sending meckinz. Tue lsst operation
is well vontilsted, but the method of feeding the paper bezter was said to be
dusty and needs improvem'nt. Probebly some such method’ss wes worked out at
delpole will be applied here. None of thesas procecscs were in operstion.

*irtificel leether:

A soft absorbent pener is pecsed through a letex solution ccntaining
sulfur, ccloring met<z2r, etz., cnd thon over & seriss o heated rolls where the
weter end cmnonia ere given o2f end the rubber is cured. An exhaust system

"~ provides for the removal of the srmonie given of? (estimeted et three pounds,

or ebout sicty cubis fest, per hour).

It ic rz2cassary to stop the mechins for brief oariods in order to
attech nes rolls of pere>. If thes ston is ®or too lorny the paper ir contect
with the hot rolls tends to disinterrecte. Zven thz short stops uncvoidebly
nmede ney ceuse verietions in 1.:€lity in the finished meteriel.

The ruhtarized shcet is pesnced throursh & celander tc bring it to the
prorer thickness. Tic or mor: skzets cre often 22manted toretlher, scmetiies
two cr tiraze rolls baing cembirned on 8 muchine similer to the impregniting
medkire, but smellsr, No provision for the removel of wrrionia is mcde in this
cese, but therz wes no aparecicble odo~ of urmrcnia sround the mechine,

Ir still thicker she2ts sr2 to bs mcde, pieces shout fiva “set squere
ere cznented together by hend. In the oprerstion observed & nathtta sslvent
ce=rt acs ucsed.

Other products:

Sods lime, used in gas mesks for sghsorbing phosgere, chlorine and acid
ges2s, is mide ir some guentity. Zine chloride solutions and zinec emmonium.
chlorids eryrotels cre <lso meds. Sore dermetitis has bessz ceused by these
netarials.

Se



Chlofofom end toluene ere used as preservitives, Carbon tetra-
chloride is also used for same purposes. Apperently these are used in rel-
atively smsll amounts. JAnother amsll use of benzol 1s in cleening out Adrums.
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The Multibestos Company

Mr. Mcliordie, who designed e large pert of the ventilating equipment
used at the plent, showed me about.

There have been numerous cases of asbestosis developed here, snd as a
result the methods of menufacture have been greetly modified. The carding proc-
ess has been dropped, the yarn being bought elrecdy spun, end & wet weave sub-
stituted for a dry weave vrocess. Mr. Bateson seid that more ceses of asbestosis
were developed in the weeve room where the dust count was sbout seven and & helf-
million pearticles per cubic foot, than in the cerding room, where the dust count
wes much higher. The most recent counts ren from helf a million to two millioen,
except at a carboloy sew, where it wes 6.7 million, end et the papsr beater during
its feeding (31 million). A pnew process hes been develcped for feeding the paper.beater

' the use of the carboloy sesw is discoureged pending its removal, end the general
ventiletion hes been greetly imoroved since these counts were msde.

Woven Zebrics ere used chiefly for breke linings, but for some cluteh
fecings es well. Most of the latier and some breke linirgs, especially for heavy
breckes, are moulded, or mede origirally es &an &esbestos pepsr. For impregmating
meterials asphelt, chinewood oil, end bek:lite resins are usad. Rubber bonded
linings are not im_r2gneted; tke ruddesr toanling is done in Cembricge, but all
cutting, shaping and 7inishing is done in lelpole.

N¥eeve room:

The yrTu consists of cctton end asbastos fi:re wourd e>cuné & small
wire. The wern is drv es it leaves tLe spools but pussas over a wet roll before
-€oipg throuirh the guide 8o thet the Sust given of? by the viforcus agitetion
of the dry werp in trne werving process is l:rgely 2linin=zted, sinca the yern is
wet &% this stuge. The spindles of weeving yern ere soel:eéd ir wetar bdelore use,
Tte lcom spools of Jury ycrn cre staken somewhet but undcubtedly by Zer the lcrgest
prTt of tae potentisl dust is .revonted fram comingz off.

*On somc of thz looms e srocass of im.rsineting the yern as it is woven
is being tried. The roll wet with weter is reulezod with one wet with impregna-
ting solution, in most cusz2s &sphelt in kerosaae. This is su.posad to give e
more thorouch imuregnetion snd elimiretes & process. It hus the disedvantege of
dirtyving u» the loom, huwaver, &nd the fumzs >~ the solution conteminete tke sir
of the we=ve room. A solution of resin wus £lso beinz &:plied in this way: they
have succecded in =2liminsting tolusl Zrom tL. solvant for tlhese mixtures. On one
section of e loom & weter emulsion of & resin im:rugnant wes beirg tried, it
being both non-toxic ené non-~inflammcble.

The fum~s of kerosene nasr the locms using the aspheltic impragnant
were somewhit obroxious.

Impregne+ing room: ‘
Tae method still used for most ol the Foven lininge ig thet of imrreg-
neting the fabric efter it is woven. &4 long strip is run through e buth of solu=-

tion, before end efter which ure rleced drying ovens. Concitions in this room
scemed s&tisfectcry.
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« Grindinr room: -
Hera the clutch fecings ard breke linings are grournd down to the
proper size, tke re-uired holes ears drilled, etc., and in this room the most
atrenuous efforts in ventiletion hav:s been mede. The removal of visgible dust
saemed almost perfect in the case of &ll the grinding operctions observed.
The chiaf source of dust se=med tc liz in the hendling of pilss o? articles
in loading or unloczdin- @ mechine, Ir some ceses ventileticn wes even pro-
-wided for t-ess operctions. e

One of the men opsreting an inside grinder (for the inside of clutch
facings) wore a respiretor, howsver., -

Clutch depcriment: ,

In the process of meking moulldad breke lirnings snd e-necially clutch
fecings, asbestos is fed into a parer beating mochine, where it is mixed with
water, piumsnts, fillers end € 1ittl: red leed, which hel;s tke impregnant to
herden. Trom here it is rumped to thz papar machins where a layer of the mizxture
is syrocd continuously on an andless belt, the weter drained off, end the re-
sulting sheet of esbestos psper is removed, presae#, and cut up.

Formerly the act of feeding esbestos into this mechine wes very dusty.
Kcw the bazs of asbestos are emptied into a chute (in an enclosed room on the
second floor) end the weter for the mixture is sprayed in simulteneously, wetting
down the asbestos so thet it is soaked with wetsr when 1t enters tke beater, and
little or no Aust is given off. Tre man hendling the bags of asbestos weers a
rescirator, the opsretion tekirg but & few minutas. The room where this wee
done seermed sur-risinsly frez from visitle dust,

This sz:mel'tc ma e wvary sstis?:z¢~ry, common serse erd econcmical
solution of this perticulasr probdlem, '

Tyenty pounds of rad l2uld sre sprinklad with e hend scoop into each
batch mized up ir the zarer beet:r. This is hetvier then meny leed comzounis
end nane of it ssemed tc he dissipsted i tha form of dust., I understood the
werimern to sey that thz —eximun outrut of the rechine was five betches a day.

Cluteh impregnsting room: '
Lost of tke cluteh fecincs ere improgncted with AR dopa, a sclution

of £ coel ter ;iich in tolucl, whizZ is mide in the Cembridge plant. 4 reck

ebcut 4' x I* x 8' is 243122 widh slatel fucincs end tlen submerged in one of

Le taxnlis of Jope, of wiich “:re crs thrzse or “our in e room sbtout 28' x 12* x B',
The soluticn is kept et ZC degrzes ¥F. or higher, tnd the tcnks are covered
sxci it wien the solution o solv:nt is basia_ wdded, when the reck of clutch
feeinge 1s belin. ictroduced, end Len the cluteh facin:'s heve just baan re-
o7 d wnd thi sxcsss sslution is alloved to druin beck into the tenks.

& There is no wvontilastiion ip thic room and the Tumes ere said tc be
bed c times, Th: foreren seid hs Joulirn't enter the jlece on e demp dey, ead
thet the mun ~fton got Jecs frou the “umes., One of the men seid he wes often
neds 1izzy by the tol-ol veper, erd thrt he and his colleepgue suffarsd con-
£idzredls iiscom®ort gonsrelly.



I4¢ seemed to me thct unless these mean Jere exagrerzting g-2étly the

t 'conditions shoulé by all mesns be imrroved. 4 detarminction of the toluol
" concentration in tke air might be worth ¥hila. Two or three wininw blowers,

to be opsrezted when the tanks were open, might improve the situastion suffi-
ciently for practicel purposes.

While the insurence compeny wes seid to huve ipvTestigzted these con-
ditions end to be setisfied, arnd while it is true thet toluol 4s not as i{n-
sidious & poison as benzol, or asb2stos dust, and shile there is some doubt
about its ever ceusing chronic poisoning, it is still zlessified with benzol
ir Bulletin 382 of the U. S. Dept. of Lebor. <Certeinly conditions suck as
ezperently exist hsre should not be tolersted if they cen be easily remedied.

Drums conteining toluocl were in soma ceses lebelled es cénteining
alcobol. )

Generel: .
r. Mellordie said thet some dermatitis wes caused by the formelilehyds
used with ter acid in the manufscturs o bakelite resins,

Respirators were worn on meny ocd jobs, suck es sweering the flcor,
uging the carboloy sew, etc.

In'eenaral the firm hes been adnmircbl; thorough, inrenious, &nd, I
believe, elfTactive in the steps teken to eliminete dusty conditions,

7.



