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OK over twenty years chiurinated naphthalcoes have
wvn ulfnmzl used for mwhnng wire and in the
ll e of ccnain ol Chtor-
wated niplu\\n\mt and chivninated phenyls (sold
winder the trade names of Halowax and Anxhlor) have
marked elccirical. hest and moisture re:
e and are pracucally non-inflammable
the manufacture and prep: ion of many types of ciece
‘real cquipment has been endously mncrersed, due
o the enuarny increase in the use of such cquip-
1tavat for the prosceutum of this present warld war
In scane nutls hot concentrated Haluwax is used to
suturacy wite insulation, while in other mills the com.
1=rundds are dissalved in organic solvents. the solutions
uu-n berng used cold (o satwrate the imsulation. In
tath (hese prowesses the wer insulated wires are dricd
n drving tubes e ovens. lmnn. this deying process
L i of

it
are given ol

for many yeary that these com-
Jounds Cuupe scnechile eruptens,  In recent yenrs seric

U rmmiaon a4 Hrakh, W oelehoneor Cmemes N Y

ous systamic effects have been recognized. During the
past year many cases of skin cruption and i addition
st fatal cases of a peculiar type of subacute yellnw
wirophy of the liver have occurred among the workers
in \wo wire and cable mills. At the request of the
mansgement of nne ol these aulle and in canpmrainm
with the Depantmient of Health uf Wea
(N ¥ 1. one of ihe
of the mdl i order 1, gement o i
Ixpartment of Healih as 10 meav frevennion of the
cutamenue lesons anid systenne efferts resahing freen
these toxie hydiovarbeas,  Thiv nudl used the cond
process for saturating the were msulition.

As the study progressed. it became apparent that toc
tixe Jesions resulted irmm mhalaton by men work oy
noor puar ahe drymg ovens and Al by e ather
wicthord of absorptum, peessmably theogeh fie shan
This fact wad clearly shown, hecause many of the acne-
fornt eruptions occurred among the men nperanng the
wiuranon baths and not expused (o the inhalar:
nazard. A few ol the acne-fomm eruptins occurred
ameng workmen handlin, the cold fimshed wire 1n &
moll-room far remaved from any fawsibie inhalaton
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tasdrd. \Vemied worhmg m e s m i o
the afteced e Swsed mo e e eruptns \ e
Wb these woamen handles) the sosie st

AR BTN Wds legun o dRErmine What s
wotic offects would roalt Trom the abitan
these submtances e experiment
agestin and by suriace Apphication ol the ulm .mn
wethe sk o urtiche descrstnes u.nhnlnuu.ﬂ hanges
el i awe aed expermiental sttmals Tesiong
f1an absorphiun of these renid substances and srgeas
means b peeventing (s alnorpnon

Cstoried

Lehmann e 109 /1) (ool thin ar
fed or whach haled clrinated tapbih; ap-
petite and ot deuth oh «cubiar lesons in the biver,

Flinn and lanik (22 TS repones) theve cases of
veliow atrutny oi e - woorring in e widely
separated plants. Expanmenial studies - raldais
using Qefvrent compound. ui chinrinatod 4

LI

Wity el oy
exposar
aeing fife revealed o siymehicant ala
s cltects of These o
fested olely o the hver

The s cetyatnrs crncluded toae e expretisse
Bal bver pr concenitatone s by chiuned A iae
s af the more highly chlornarc) naphihaleacs are!
Jliunn.(u\ diphenyie, than iee trchioem sted naghik.,
Wi sate pvreanment tor workan otn be o

Sambs and Drembee £vy 0
Nemifation 0 wiee o impregiating ianks uung chine:
Al brdeocarbons, showed thiat she requizemems rar
the ventilaton of such inke vaned grestly with the
tyge 1 well as with (he sire i the Dl Y oue
£7o0 AL an oxhaust dor about 2 uwhes high extenairg
Alomg the iult lenggh of the wnk with laeral ventilanon
sasthe most effective mettent of \enum G : ek fanke
Furans et condemralion of s
the e -v-\ EN inatnn had 1o v.npn.uh'e edect wa

mng o the

wdicatail 1Nt the oxicin uf these o
crestes with the nLreasing dlegrees of Chicrinanon.

Flww 3md jarvik £37 Bier fopuated nae cases of
velluw atraphy oi e Laer wecuermg o mis where

k preRnate
wire and «ther clectrical epwipment vorwfuded
that the cascs of yellow atmphy of the ver accurring
among the emplovees were probably due tw oxposurce
1w chlorinated naphthalenes,

Deanker, Warren and Bennett £77 18 1038 deribed
the morphological changes in the livers ol rats expered
W chivrimated naphihabenes aml chiorinatet phemls,
These imvestigatons admnbiered the i subsiunces
by inhalatiun, fevding and subcutancous mpection. They
feund that the 1n and tetra chloning naphthalines
produced only shpht pathedoicat changes o the liver,
unless extremiely high vuncentrations were usel.  How.
n!r‘ nnimau upmel tur sx weeks o the h\g!w

in low conc regu-
lm, 'ho-ﬂl marked liver dsmagy. vien though they
gave uy a) evidence of <uch toxwity before death.
tuaiity of each comjuumd sevmed directly related

10 18 dewree ol chlurnation.

Widespread liver degencration can exixt for xeveral
munths without producing any evidesce of dl-health
R anvmals, SugResing That the alteratiuns take plave
sawly.  Ammals g en 3 sublothal dose of chbrinated
compounds, when given a very small dose 0f carten
terrachivride imnredia ol cven though wuch 4
small dose «i earhon tetrachliunde given o A avemal
armmat woubl for seaenally afie it Fxposure or rats
ta either hughly chlorinuted naphthalenes or chinanated
Aiphenyt eveults i o 1 e of Bver injuex dmmm cone
setherabdy Trom the et desiona resuleg from carbon
teleachloride 5, 67 and chliradourm (71 puisening.

The chunges tesuliing (foum expnsure th the com:
ey employed in herr sdy invelved Al poroms
af the ner fibabe, even though the niet nwrpho:
Yentread Changnes were more proncunced o the hver eells
ararest the hepatic veins  The changes were dregens
ceatv e 10 naniee, Hear eudy swelling then {atty @il
sratin cnd GanY degeneeainm.  Complene daniegra-
Gt of the crle with Arcas ul necrias finally resulte
regardiuas of the method oi adnoni
generation was charscienza) by g
large amuounts of acicd philie hyaline material.  The
characteristics of the Wwer chunges profuced ran be

0

nn!mm \:ann aml Snmb 1vs )09 rewstes
ihree WnE the sccurfeme o amiar jatk.
tognal changes w the lver n thra oung
ANOw i 0 have breen warking with chiviinated naphchae
lenvs winl hipheny by They hoedy summaraed the

stemn efedts resuling from thes exgeoure and ma ie
wmemlations for preventon

Vemker 110) 1n 1939 reported inrther obsenation,
s the peeabie svstemic tax:cits o ¢vrtain af the chlor.
inatct hvedrocarbons,  From (s s he conrluded
that the perimisable hmat for atr comamination with
trivhine naphthalene was 10 mgm. per . ot te
awd penta chlor naphthalene, | agm. ‘-r a.m; loe
peota and hesa chlor naphthalenes, 03 wgm. g-r 'S
m.:and inr the varivus chivrinated dpheavis U

F Cu, m

Cleary. \aive and Hicchings (117 m 1% W, reporiing
on the metatadism 01 chiorinated naphihalenes, statel
that no ~igmificamt storage of the material conld be a--
tected i Jung. liver, shin or kidney, nne was any g
AEcam amount excreted i the unine  Doth the rae
and the dog apparenly were able 10 tenuove and ex.
crete the chlonide prompily. A nm n the uhman
etheres) sulphate fraction, but e semificant change m
the nevirel <olphur excretion. war wetnd atter chi
inated naphthalene feeding i the dog

Riley (121 in 1943 stated that poisnmng mayv result
frum halatem af vapors, (ceen peedonged skin con.
tact with the vapor, liquid or mlul shase, and from
gestinn o1 the chlorinated inade

Cranch 713) sn 3 recemt prrml CONMIRNIALoN o
wne of 1he wuthors, stated that the effevt ui these waaes
on the <kin resulling in the appracante ol avne 1ot
deternuned by the prescice of chlonne alone. but -
dur eather 10 the compounil cet o8 chlarine el 2
vt denvatne, No sach marked tendoney 10 acne Tor
matoa results Fron exposure e chhorniitet petedieurs
Aerivatives, suvh as chionnatel peating  \When chior.
mated naphthalene ix combine! wiah hiorinated i
phumy b1 more active acne 1s prasduced  Liver dimagy
xnot ikely (o wtur Tullowwng exprsun ta chlonnasinl
niuphthalenie alone. DUt may wwcur (emn eXposure 1
chlonmated dipgheny ) combined with chlormated napn-
(halene or «aher tar derivatives  The wverity
acne ix not correlated 1 any way with the qun “
Hver dwnage which might eur

Cranch suggests that other favtars are probabiy -

Cases s
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vived o the ases showang e o
nure tal wanes sivme Tie e arn
TR o MO Was e bt
Tt Sk peactns with daepe permiotem b been
notesd s onen hamdling ouly the tiarshed peoducn, wih
an appre e vapor expaare. A5 fae as be hiew,

il wen aury e skin
the absarption of these uiterls
very show as cunipared with inhala-

andes en

o,

Lranch b sogeests thit provention dogemds Best
on the greatest yeneibie reducton oi yaper e psere
and s contact; second, on pientection of the skin by
means of cold crvams and adequate bathing..

Teis L’"*tx b L3 Lot e !x....m

It Twen fung bren kacwn thia hlormaied aagaing
lenes and diphenvls are <kin irrtante  The Jescon
© Leen descriiand by Schwartz (17) and uthere.
The efexia are first noted on expuad pans-=-cither
from mmu ar from direet cantact with the chemnvals,
Canuimination of ciothing results i mare gvnerahzed
Aistnbution of the irntant effects. In workers with
greasy skine and hvpwriraphied sehaceous glands, 1he
effects are more (requent and promye.  Adter exponure
o about »ix months, few workers fal 1o develop
lerions.

Th

e skin sflevton vsually begins as a genvealized
tollicu) Oceasonally there is difuse pignientation
o1 the skin of exposed areas. Later comedimnes, acve
iLe pustules and <cbum cysts develop, These latier
levions tend 10 be chrunie ind on healing nay leave
permanent scars  Cemeralized papuie-pustular erupe
tions have been Jdescribed.  [n the canes vhirerved 1n
this mill the skin lesions have ban confined s the ex.
tensor surfaves of the amis, the back of the neck. the
manditular surfaces of the face. and along she hair
marging,  The lateral surfaces of the thighs have fre-
quently been invoived.
In addition to the skin lexinns. symptomn of & 1)
ed in some warkers.

ve disturbances, huening
ome nstances sexual im-

-
putence and haematuria.

It is.not known just how frequently fatal poisoning
results from absorption of these chemicals. |t is worth
notmg, however, that six workers, formerly employed
in theze two mills. have been studied post moriem,
One of the pust monemy was performed by onc of
us and the other five by pathologists in this industriat
area. We have had the privilege of examining the
pathological muterinl from some of these necropmies.
in these six cases. death was in cvery instance due
0 subacute liver nucrosis,

Since subacute hiver necrosis is an uncommon disease
andd tince all six workers had been caposed 10 absorp-
tion of twe chemicals in Halowax amid Arochior, it is
Ingical o suppse that these chumivals were the cause
oF the liver nesrosis,  In all these cases the fivers were
much reduced in size.  Their weightx ranged from 40
Rrams o 1100 grams, A review af the pathologicat
\han:'n in the autupay material shows nothing of much
ngmnnn«. except in the livers.  The hepauc lesions
uvml in character and intensily in the differem cases,

rently depending upon the susceptibility of the
4- erent subjects, or possibly upon the length of time
of exposure 10 the 1OXIc agents.

RUBIER ACE, AUCUST, 1943

MEabc Inces wiee markodh rvioned .
rarsely geanmnlar and medtioh i vlow ond ced oo
tine st thes were very onrm altheugn ware
Sowerd Targe soft sl arvas Chy wtin, therr
suriaces varnal 1 wottted ellonw amd A woh
AT e R arvas 1o barge vl 2 ran aruss e
e el necrinie conters I e
compinated metange of liner necrosis aml
n ine (3ees, himrver, thete nere large orcas
deg o and aeertsie The distincisne feature v
o chenncal iotixwation s, clearh fiver cevr
Orrhasis 4na wareng A Apparcnls o at re

In the autapsy material w1y dilicult deternune
What portian of the liver obule i+ pramanty el
In some the whole lobule 18 imnvolved, wWhile 1t shers
The fobules are n defurmed that definite bacalization 1«
ingesuble.  In peneral, 1 appears 1hat 0 the re
acute cxses. neceasss of the liver cells v the pr
teature  bnoathe more cheonee canes the liver necrocis
W amgdicaterd by scarring repaic amd rogenerannn
«f biver lobules.

i

€ then wae

Mrheie

Haterwls crmployed: In the ammal expenments
wheh we have cooducted, 1he chemicals used were
these regulariy cmploved in and supplied tn us by the
anll for thix purpose.  They were Halowan and Arir
<Slor i concentrated state and dissolved m naphihe
and wroluil.  The effects of  the solvems alone
1naphtha and teuluoil) were alo studied  In these
expenments white mice, guinea pigs and rabhits were

Hoved

Fhr« routes of introductivn of the chemivals have
been used—i3z: by inhalation. by ingestion and by ap-
plieation (o the skin,  The Arst twu avenues of by
tion have been cxtensively inventigated by other work-
ers, baet 10 the best of war Imowicdge there has been no
svdemanc studv of the sysiemic eNects of skin abwrpe
tion of these ‘hcmn-als ()bs:rvaum at the plant leacs
us to the conciusiem thal the skin is an impuriant av-
enue of ab:orption of these chemicals. Therefore we
have n mur experiments directed particular attention
10 this_made of abrorption.  The inhalztion and fred-
ing experiments which we have carried out have cun-
{urmed o the methods outlined by Beancit. Urninker
and Warren (4). They have provem useful, a3 coa-
trols, in gauging the impunance of lesions produced
hy skin absarption.

Toe skin .:bmrpuon upenmvm: were periormert
for the nwst part with rabbits. Approxanaeiy 9
»quare inche< o the hiuir on the backs of a senes of
rubbits was renovesd with clippern, the remuining hasr
chaved off aud the resuiting small skin abrasaas al-

lwed 1o head for three days,  These expenmental ani-
...~|~ were kept in vaes aloagside normal contnd rabe
i, Y% oml, 1 ml, and 135 mi of diluted Halomax
anel Arochlur, containing OR gnn dey Halowax wr |
ml. and 0.0 grm. Arochlor per ml., respectiveiy. was
dropped on the shaved areas by means of 3 calidrared
syonge. After allowing the chemicals to puctialiy dry
for about five minutes, the animals were Feturmal 1o
their cages.  The sulntances were adnunistered dasy
i the abovedescrieyd manner.  Because af posuibie
criiciun that some of the chemicals might have deen
abrorbed by ingeshon or mhalation, thin entire semes ol
raperiments was duplicated, following the xame pro-
cedure cited above, but with the precaution of corenng
the application areas with moided cellulod guards.

a1
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“These cellabidd guerde were made b vaag
bending shext cellukud inte peroper shajes and Lo - wig
ther sharp edged with adhesive ape.  Afler each iy
km application the v owere repliced and ey
strapped in place with .I-»l\*l\l LAPe frasaig complete
W around the animal’ lealivs  This peoxethire
heve prechuded any ~_~.b|\m of mhalation of e
ton vt the toxic substances a0 insiances wern the
Kuards remused ur hsoseniend by the ammals’ niaementy
in therr cages  Tu avend sian ieritation the s surs
Faces of the guards whecl might come in contact wah
the skin were coateddt with vaschine.

A third werivs oF skin alewarprion exgeoments was
conducted 1n 4 amedir manner, except that before the
daily skin applications were made the shaved arcas
were covered with A thin liver of Prowk, Thie sub-
sance iy & cheap and apparemiy efcient tvpe of cold
cream used by mill workers.

After experunents with naghthe sod tealueh alone,
extending over four aumths, nw animai showed am
skin lesiun resembling those cagserl by Halowax o
Arochlor, either Ly aiudation ingestion o an abe
sorption, and no anmumal died o whatever mibl effects
these swbetances might hasve causel. We iherefore
telt that the acne und the 'stemic effects obverved in
the remaming experimental ammals could nnt have
beent caused by cither naphtha or trotuwoil.  The resuits
of all three methnds o1 absorption with both chemecals
showed essentially the same type of shin fexion and
liver necroms. 10 ws found that the rabbits were more
uniform in their reactions. and the dosage coulrl be
more camiy evaluated. Thercfore. all the last experi
ments were made on rabbits.  The extent of the
lesions and tiver nacrosis depended on the size, irc
quenty and number i innculations.

Ammals inoculated with farge doxes evers day,
whether by inhalaton, fecding ar skin absaeption,
died before definite liver nevrnsis dev cluped.  Animals
Inoculated with moderate and small daly dones lived
ior longer periods, and at necrapsy showed tkin
lesiuns and subacute yellow atrophy of the hiver, simu.
1ating the lesions observed i man.  Animals ~acrificed
aa’\er a short series of amall doses, showerdd stight tn
moderate degrees of liver degemeration. evidenced by
fatty inbliranon.

Four to five days after the frst dose o chemical
was drupped on the skin, all regrowth of hidr was con
pletely destroyed. The skin hecame markedly red-
dened. small papules and blistees formed, and finaily
the external cpidermal luvers dequamated.  ~ome
pustular lesions developed which were very similsr to
those seen in man.  On necropsy, the livers ¢f 1he A
mals were the ualv viscern showing am  definite
changes.  The animab hvers varied in appeatince  Fxe
termally they were,mottled m red, vellow and Leown,
They were Rnelv 1o voarsely granular. and e
no marked shnwrmality in size.  On section, the hivets
of the animals receving the somallest e el
only a chunge 1n colir. by meere or tessahiinsely sel-
low with no gross evidenoy fecnonts Inoainimals
ceving Jarger oF mnfe nunieriiss dhases a4 et sl
stances, there were upaqg Wow arcae of necrosin
uzuzr-d |hron|:huu| e Joner substaner

The lesions were dvfinutely slegenetatine m wpe,

"

€

be-

eanging Troa miesberale dugrees of fanv s gener.
to marked ncpatic degencration and necroms. Those
resulting from skin Habiwax and Aro.
chior were essentialls identical it ahe lesims proslucent
by inhatation of these subuanves,  The ralshits teeated

422

bt the vhemcany bt
A weee partdly mux.vlnt and the (hermical abwrp
tean retarded. 1h-f- were somlar Lut nlder e
et lesons, Noemal veamired amend soptin
COUEONIWRY s the € et nital dnimals
shont levions ol slowed ne Gy degener

~ollds Racezizind ta Saleguant Workyis
Baposcd b Cliriated ﬂ-:ﬂ'."‘ il 0acys

The diret stepr tahen <houbib be the 1orna

ot
worbing CoMmtve venssng st ke« s fteieie
the el eowmneer, the chief chemnist and the vonguining

4

r plant phy setan of the anll This cumswiee <

formdate pracie s chaoges, wherover §

Vo st peetect the workees
¢

e wrivewated whh
€ greatest ja
fant malls

['futection arust onsit ot preventinn (7.m 16t A
en.angeanon and skin abuisung ol these e icais
Shan absorption, while bing recormizen a5 oLt g
AChe-tRem eruplions. has ot n nue o K
POt Gunsideration ifors Yae standpuint ot s emie
eects

Toxie cfects (rom inhalatein afe without quest on
the most imporaat beciuse uf the speed of Abmvp&nm
a..' the probuble hagh o

b Therefone, adeqguaie verrtiitieon oo e e
consideeation in any milt The mill e e and ining
hruse should be ventilatd by intake and exhaust fons
of <umiaent volume and veliity 10 remove the ma
ey of the fumes,

The deviag tules and dryving avens should be ade-
yuately ventilaterd and sealerd as acarh 3 night a4 prac
ucatde T accomphish (his Jarge intane vents thouid
be placed near the thar i the dimirs ul the dmong
avene  large highovelocity exhauet fans and an ade
quate number of large exhaust stacks leading up aboive
the vt of the mil choul) be installed.  \fier tne
eam i the drvmg avens has baen turned AR iresh
ol atr frem the inill room should be pumped theough
the svens for a sufficent e, in sefficen cilume and
i g veloaity ui approximately 2000 cub. it (a1 Sunute,
10 hemg down the temperature i the drving ovems
ni P temperature, b fore npeming theie draors
ut .

[kaby analysis <hould he muade ot the 1 n these
They choulit 1t be opem g Tor unliat ng e
vhenveal analyas reveals feet than 0.8 e, o chibe-
me. expressed as Halowax of Areahlor per vulne metcr
The slrying tubws currounchng the w et imprey
hsuetion appled
e b e u:h the
The ame el cabic e

sent

lie vy

Wl preetuctin iy

i of the wutns
QIR Y B R PR INSTCE TR
AN rAtIe 4t W B s
o znven off from the cal
te
The e Vars ool Rave permaeents
Ioenvers fitted wath tarers thit exiond down
Y iy ahve famk. 1 aoud soabing the cotscde of the
vodeippeng These sats shoubil ta vompleteds
envhoed s venulation hial. wah 8 hinged dear in
ittt Theee hoods shuuld be vem lnl throuch a
progaerly cantriwted linersl cShasst ven "o
Varebn, Samds and Demker (57 pvo

fter at deanis

IO BTTRRR §
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W i appreemtely 2 inches Bigh oseting i
e Lk, the ull fengrh of the tank placed ap e
ety o onhes aleae the level of the hyund wax in e
v naton vel N anuus spreds of cehaust hould
o e o the proger gt s mdeaied by henneat
afabvats of the ase in Teomt of eich houod

In the cld pevess, Habowas and Ao
siivel we hhted with sofvens o
Halowax and Arochlar shouhl be introd ifiter these
caty with as Bide imanual hundling ay essible. The
13l shoudd be kept eteeh 3l times wath a ha |
cover. exvept when wally bawng hilled The warks
myn shoubl not le diowed to place therr hasids snside
these vat, even fur taving the speciBc geavity af the
miniures.  This can eamaly be accomplished I a Jung:
nandled glass thiel impntuved through 3 sonall opening
‘n the ¢ovar uf the 1ank  The spevific graany sheuld
he observed MubGide the Lank, after remening the facd
Fie caenacals shouid be prmpe] vutside + 1 the anvag
hotime 10 o Jouding plarform theough perin.uent pres
with proper gate valves.  Nuch gujes houlil te
vunnccted o proper couplings tw tank trucks,

The wak trucks filled with the chermcals should then
be driven 10 the Jelting mills. where they are empiivd
wte conveniently lucated  distribution tanks  Tin
vhemical compound should then be pumped of fed by
graviiy from the distnbution tanks 1 the nmopregna-
uun vats thriugh appropniate sized prpes, not less than
2 incires 1 diameter.  Separate Jead pipes houht ex-
teud downwurd 16 the vats from the mun fend lines.
Fach pipe, just hetore 1t emplies indu the impecgiation
vals, nhoul-{ have a gate valve the full wre ot the pu<
and v simple design s that it canant leeone oggd
by the mucilaginous duid.

After the dud chemicsl in the imprrgaatum vids

Levemes contsminated by 100 much asbestus debris. the

sludge remaini in the tank shouid be exhausted
through exhaust pipes at least 4 inches in deanvies.
connected ut nr near the bottom of each impregnation
vat. Swch axhauc pipes should be atached a1 an
angle leading qut from the back of the vats and extend
into receiving dudge vats with a simple gate valve the
full rize of the pipe placed near their lower ends.

reaaine of the astwaton sludge, which does nit flow

K16, I~Huwimon Li
¢rosis. ile ducts and capill
Now,

FIG. 2—Huwmon Liver: Right half of the field
shows destroyed liver lobules wsthout vepair, the 1rft
Aalf of the feld sihones regencroted and degencratn 4
Iver ecils.

FIG 1=Robiit Livee: Effects of sbin ahsorption of
Arochior—modever: dosage-~half of the liver tills are
etayuc oad gromuler, the other hulf comtaing large fat
dropiets The darker arcas are hacmorrhaye,

FIG 4=Kebhit Liver Effocts of iukolution nf
Holowerei¥ dosese-shiadng complite titvr neceons

FiG. $—Kahhit Laer: Effects of skin abiorption
of Halower, shouing complete lrew necrosis.

FIG 6—Robbit Livee: Effects of akin application

te cffvets of lver mge
ies, no liver cell eigenera-

“of Helowaz sftcr application of Protck, duncing pare

1ol ln-er megensis.
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through the pipex. ahould b sceaped ont of the vty
and pushed into the sludge vats by means ni u innyg-
kancled square-ended steel puddie. 11 the exhuunt

pipe should bevome cloyged by the thick mucilagh
subitance, a 4-foot long stcel push roxl with a d-me
flat bell at its end shoukd be used to push the obstruct.
ing shudze into the receiving vat.  Hoth the padidle and
the push rod should be starcd in a vertical metal con-
tainer.

The sludge vats should be uf the corvet capatity
receive the largest smount ai dudge that may be'ex-
hzusted iolo lhall amd of appropriate height and -
amcter, 10 a5 not fo absruct the passage ways. Al
such vars should he interchungeable. The tops ui
these vats should be constructed 3o that their catire
10p. with the exception of a l-inch overhang rim, is
open. A slide sleeve should be placed in thic overs
hang rim. A steeng owtal sliding cover should Iw pro-
vided for each vat. An apening (0 receive the mutal
pipe should be placeet m the side cover, Bited with aa

Fle extension to receive the solid 4-inch pipe from
the s3turatiun vat.

After the sludge vats have sedimented for an ap-
propriate time, the gond Nuid Halowax should be
purp«i mlo r«m‘mg tanks through 2 pipe containing

4 glacs observation window.  After all the guod chems
Aul has bwn removed from the sludge vats, the re-
maining wdimented slurige should e dumped nte
bunial ditches by placing the vais in an antmuilic
duzping machine, so that no hand will have 1 wnch
L3 ec7es of the vats.  The vais should not be clv
out until their inside surfaces become coveral with
wo mush hardined chemical. The hardened sludpe iv
tien softened with an appropriate solvent and serart
off the sides of the vats with a long-hundied squisre-
ended steel paddle,

Elbow:length, thin, impermesble gloves <hould be
used by the men when they adjust the nuts anil wrews
of the mechanism in the viua.  They shoull be taken
off imimediately, when the men have fimshed the jols,
o avoid excessive perspimation.  The uutsides i the
impregnation vais shoukd he frequenily washed down
with 3 prvpcr solvent, 10 keep them free from the wexic

After hbeaho\z nenvm-md:tinm have lwen doltowed
out, 8 been almost compluiety
damuuud’ Clean noerg clothes, consisting 01 lony-
sloeved overails (astened at the neck and wrisis, showhl
be pruvided. These clothes should be aundercd fre-
quumy. daily if possible.

uuu;gnl lunches, etc., shonlid be forbriskdim in the
nml:fo:.r- : 'u!y cigarettes, chewing gumv andb athr
. 0f mdv nature should bn p
be provided for nh “ .-rl..

comnie el Juons
lhrw'n “the wiwer room to the imvirle haker fin,
uhere lhcr put on their clean work chihes and cover
theie h L, faces ath ek with some 1vpe ol ol
cream or skin tion. They should then le
by a checking ayatem beloee they are alowel L g
into the il When lewvung wark fur Jnneh, they showld
he checked back through the uiside locker romn, where
they should thuroughly wash their 'lillll». Taces and
necks with saap anil water tafore going 10 lunch. 11
they are gning e they shicnld also cheek through
the inside lacker rommn, where they leave their soiled

dothes. 1ake 4 vomplels At s shower Beth haor
tare sumiciem shower haths snould be provided) aml
arc then checked oun 1o e cuter incker soum. Here they
put on thar sireet chthes This nen rml) pro tects the
warkencn, but alw theie 1a e
(241 that wives handiing and wasmng >vcl| :I-»mn ane|
children plaving wish thert [vher while he was wear:
g the sorded work clothes acquire the same e o
Shan lesion s the workmen thanslves

i new warkers should be exanined by the il
physicvan, and all wen and women with a hasiory of
previows paundive, hiver discases o shin dscases shombd
be rejected or shuuld e placed i depariments where
N subimtanees are Hedo AlE warrhers i the
wifls wheee vables maturated with chloroate] naphtha.
ienes and phenyls, whether wel ur dry, are handlel,
shoukl be perivdicatly examined (or \iun lesions al
aystenud eects. No women who are preymant should
e allowed 0 wurk in these roomis as they 3re notabiy
ety aieept 5 liver 10vemia. Al workers in ineve
mill roomns and ki new amploy ees ~houkd have 1requent
reritedic liboratory tests maile 1o deternnne whetiner
o not sy liver dixfunction is present Such latora-
ey ninations should inelud » Cephaline
‘.huksleml Aowvul i vuntemt of the
blad seeum, and ictene index. e 0l the three
<how resultx excecdoy the normal imiis, the warker
shounlld be recteatest within vme werk an-d 1l sueh abinee -
mality persists or increases such workman shiuid o
removed Erom this texic hazard 4 once

As it s a known (3¢t that other comlitions, such v
zanlrwmlc,snnal upsels, €IC, MAY CaUNE Ine oF MOre
of these tests 10 show trunmem noderatcly inormal
fimlings, the first test should net e cunsnleral conches
sive, nor yhould such workmien be barred from ther
work until such abnonnal findings persist e increase

A present the New York State g tu
wdusteral plants are plaved the jurn-
diction of the Sate Deparimenm of Lalwor and the tocal
heilth depariment.  \Where a connty hudiie deparniment
has been establishetl o where o propeely functionmg
city department exists mwst of the hwakth hacards in
industry could be hamlled more readily by the I
depariment than by the state.  This is dlue tu the iact
that the state has but few anipi F
acen, while the loenl healith de

0
uul henve able o it wish the indus-
ey amd over s long period M' e 1 neves:
Paws shoubl e passed makig 11 we
mislical direciors of mlosirnd §
bt dhsease conbstions n-ln-wg o anshnstea
ment lirectly 10 the Tocal heahth deprriment. wiwe would
then muake an i of eNishng Ve aml,
if posaibl can |h» wlution i the diftivully thes
nuche the nee r 1! the widustnal
plian, s furnint st oof Lalwr
A report ot the s estigatnion aml the e Wl anins
In cases where the mestgatien s
extensive work i eedvd e e swnuges
wvialises required, the Departnent o Labor okl
I|lw| be called upen W0 vmplete the wark o in i
minner the state could be saverd ¢ A tn

work in other plame where ds sonwes were e
ungemly aeeilel.
The reapormibility the enforcemen af the tans
Felaling W prolGtive ICasuees in i ph
ol Do phacesd upen the bmal health depan
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In ducalities where no cmipetent or responabh: health
department exists, the mvesugation and enfnscement
Jhould L4 made by the Depariment of Labur,

At prevent in Westchester County there is a samitary
cote established by the Coumty Heann Depanmen
which covers the reyulatiung relating 10 fowd ha Q.
¢ i cish washing, al caletena
in zenerdl, together with sanitatinn and water supyine.
These regulations are enforceable by the County health
suthorities and are in addition to those covered in ihe
state sanitary code.

Only by compulsary reporting af all taxiv mdustrial
conditions and the ¢noperation of the state and local
departments with the industry can these conditions be
eliminated. The plant management must be assured
that the aim of such procedures it 10 aid them and that
production will nat be interfered with.

Pl ants
[satnte]

For over twenty years reporis have been published
dealing with the toxic hazards of chlorinated naphtha-
lenes.  Every one agrees that definite systemic effects
can occur {row inhaling or ingesting these toxie sub-
stances, There is also general corcement regarding
the acnc-iorm eruptions that are caused by skin contact
10 Giem.  To our knowledge no one has stresaed the
importance of the systemic effects caused by skin
abvorptiun,

Theretore this publication is primarily concerned
with the syztemic eifects caused by skin abwerplion.
It is very dificult in hurnans to prove that sysiemic
efiects occur fcom skin absorption, because the work-
men quite saturally are subject not only to skin
abeworpticn but also to the hazards of ingestion and
inhalation.  Workmen in mills far removed from
lation hseards and working oaly with the cold
nintd ir::m;m:ted wires and czbles, bave in many
t acquired { 2 due ta these
cHlorinzted naphthalenes snd  chlorinated phenyhs.
None of theze worlanen, as {ar as we cxn ascertain,
have showwt rocomizable systemic cffects due 1o their
abzorption.  This is understandable, an we lnow that
Iiver (unction texts oniy show definite results when an
appreciable liver dezeneration has occurred. None of the
wx fatal cazes showed any cvidence of jaundice or
other systemnic effects unti) a few days to u week be-
iare hospital admission. They were in contact with
these toxic substances for periods ranging from twe
wwnths np (o nine monthe.  They all died within one 1«0
three wevks after hospital adeission.

All of aur experimental animals showed definite liver
egencration o NECrusis in \arying degrees, whether or
it they were protested by Protek, when liquid chloni-
natel naphihalene or diphenyl was admimistered oy
ropping it on their shaved skins, Every precaution
Poasitie was taken 1n Gaieguard these animaly againg
the toxic eflects of inhalation and ingestivn. .

Parallel experiments were conducted by inhalation.
by feeding aud by skin almarption. Al three sevies of
animals showed the same ype of Kver degencration
The diference in liver lesions (ound dependal entirely
o dusage and number of inoculations Ang these
vxperiments, anne of the aninls showed recimnzabile
systemie eflects until 8 few days telore death The
animals killed during the ~ourse oi the expenments
showed no recognizatde eileviv.  Kvery animal killed
showed sme degree of tver degencration  Normal
controd aninwals showed we livee lesione.

AUBKER ACE, AUGUST, 1941

The exporiments dd e et Jiboraced
naphthalutes and diphenvis wause svstemic efizets 1
ammaly wheneser they absor these toxie subsianaes,
whether by mhalation, ingestion or skin absorptiun. Tt
would thereinre seem probable that 1i experimental
anmiais react in this way, man will s,

. Mecause of the aforementioned Vacts, recommenda-
3oy were male W0 the mill and were 1 a great extent
{oliawed owl For the past five mnonths, not une s gie
Case uf shaa erupion or systemic diseasc, ainbuiaole o
these Loxic compounds, has occurral in this miil Two
seaths and between fity and one hundred cases of
acne-furm cruptions uccurred in thie mill within the
previcus six months, before these changes were st
tuted.  Therefore, the praciical evidence would seem
te indieate that i the above recommendsticns are
vareied out workmen will be almost completely pro-
tected. The cost of such changes will be quickly
absorixd by the saving in man-nours, lowering ot
msurande rates and greater officiency of the workers.
The relalions af the workers owards the management
must of necessity be vastly improved.

1. Studies concerning the toxic effects of chlors-
ted naphthalenes and diphenyls on experimental
animals are reported.

2. These studics were undenaken because of the
aceurrence of acne-form eruptions and deaths among
workmen in two wire and cable mills where these
compounds were bein§ used,

3. The compounds experimentally studied were
adnuinistered 1o animals by inhalation, ingestion and
skin abworption,

4. Liver degeneralion in experimental animals
caused Dy skin absorption of either chiorinated naph-
thalencs or chiorinated diphenyis.

5. Histological examination of the viscera of thess
experimental animals showed that important toxic
effects are munifested only in the skin and liver.

6. The liver degeneration has been descnbod snd
itlustrated.

The degenerative efiects in the liver have boen
shown to be essentially identical regardless of whetwer
Ihe toxic substances were adminisiered by inhalation,
ingestion or skin absorption,

Methods are recommended 10 safeguard workers
n mills using these toxic compounds,

9. Laws shoukl be passed ﬂukin} it compulsory for
all milts using toxie chemicals to ) feguard
their warkmen from such 10xi¢ hazards.

10, Tnspection of the plants and authority to eniorce

protective  measures should be placed under the
Department nf Health,

RLPURENCES
() Lelunann, K. B “Korses Lebrbuch der Arbet und

Grewerbebygiene,” S Huruel, Leipsig. 1919 (. 251)

(2) Fline, ¥ 1i, and Jarvik, N. E. Action of Cevtan
Colunmaied Naphihatenes on tha Lives, Pesc. Soc E0p

Wt and Med, 38, 11K (1908).

(3) Foen, ¥ N, and Jarvik, N F

R Liver Leviews Cauned
by | ionesied Naghthalenes, dmee sowe of Hha, 20

1 (o)

(4) Bennen, €0 A o F:
Morpholngscal (') iting
from Fxpowre 10 Certain Chinonated Hy
7 dudwer fivg. & Tux, W, 2 (1938).

1Cantinued on Following Page)
. as

MONS 097426



Conve RO aaian K Ky Sare,

1o Wel, H S anl qm-n

wide P, Auli Jobes
119255

r Nisrids ‘v.':..“.n Retaiwn w l‘:"l')il;c:::::',
pogiyons u-/‘. 42,1 (193).

N utw-m A Ohmierm Youoe
net Lsr Nevms and Wejar, Bull Johms H.opowms

o S Y e N
Nm /. Indust Hyw & Tor, h WL v

il

vEotreadarg L. Mawves. MOR. amd Sautm 4 K
Systemc Effects 1rumi Expmure w0 erinn 1 nk nnared,
rdrceanteme, Induat [y, 18, 11 c1uws

0100 Dywier. ¢ Ner (veruiims wa tis
Jrotemie Yoxwity oi Cenam of the Uh mlml H .
.-m‘-» with Suggestwa  fur Perm, Conmin.

the Air i Worknams, / lu-lml Ilu o Ta
15T Tosn

i \hﬂ KoV Maer, Foand Hotibags 0 0 The
Meubotiem 1 Uhionnaiel Naphitalenes, S Ho { Aem
127 44 11999)

U ki, B C fwd At 2280wl

(34 Cranch, A 1y Persnval commumean: s

14y Schwars, rem Sathens Rewns el

L.
Wanes, dumie Sonr Fuk Uosita 36 Neo (10

P-.

thetic ruls
ber 1 mtal, or pladics 16 metal, recently anaounced

A NEW methed of bunding natural or

by the L. 5. Stoneware Company, Akroa, {hio, punu-
1acturers of Tygon synihetic materialt and corromiont
resistant cqeipment. reported 1u mA unly Ju away
with costly brass plating processes, but u develop «
tond fromt tiree [0 five times us strong, The new
a.-chd. kpown as the Reanite Bunding Frucess, de-
uil a bond between rubber and metal ranging (rem
8. /8. in. to us high as 1200 Ibr. ag. in. on 4 il
test. This compares with boads ranging from 254t
8q. in. obiained by present methods
Whlk the bond developy its waximuim sremah ot
roum (emperatures, trength uver 2 ra
lo 28 hizh a9 J00PF. it said tu be -uh-unmlh srmger
than bonds obtained by comvemtiomal provesses. .\
Rationat m?ewvdem research Lubnratnry, using nethiehe
similas 10 those specified by ASTM, reponed ar il
lows : “Discs of rubber, half an inch thick, were vui-
canizel hetween twu steel discs, two wquare ncher o
area, which had been cleanad and coated with Keanite
comenl,  The direct p\lll NECErsACY 16 tear the assvnbiy
rt was then dev d T at fem temperatute.
;E‘ immedhately aflﬂ nmneesion in beiling w
ve minutes, and (€) aiter heu foe UV ninvtes in
an oven at e folluwing ngures ace typic
tests awaae during the vear, altheugh in a consiel
number i vames il Righer Rres weee oot

Tea¥ b Faane Sraams thon
Hamdness vf Huldher

Mrvmyth of Aot
nd e s

tNhwe) fiae |

“ w0

) Cel

L ne

The Keatite Boanding F'rovess is suitabde 1o laavhng

nINrl o thetic rubtar, or plastics. 1
metabs  an, steed, staitdesr sl ragne s,
num, sluminum allovs, vuppar, hironse or bruss.
n'tumummn ulln-!m 1 showa o test sampde
alundnuin, S35 in bng da 10, o wide by 4 6 e
thiek Tawiled 1u tire trvad ruldeer Yoo thick T
ruldeer wis Ut amiy (000 gt o the wdu
wrip. amd ciansentional

Manvdand spevification
withetamel 2 direct pull

a8

separstion of the tamd sweurrad under fadis e
300 famnids.

The process in smple in wplv..‘nm The rursaces 1o
e juaned are druehe
\ﬂcr being pernnitel e vl
are puined anb the unt vulcanizesd 1y amy
venticmal miethesle St may also b used (0 b ol
to netal, o beathet o wensl 10 metal or 16 cach oiher
The brad=-auctal te metals canges from 1KY pounds
10 as high s 30000 e, wy_ in.
iest. On bimds formal between
metal, plastivs amd nietal, o weasl andd avetil. the ma-
teraly themselyes gave Wiy beivre the doms

The Keunite Hectod by ireeh or
I~ enCupromy 1
reslance i iteelf. and has high diedectr
While Reanite is lormuluted throuh oy
tione i
e immediate shipment 1or essential
appicatieme inchwle fabrs Pl
et mirnamts, mand sl vibraton damger
MEDE meunts, punite nyetalliy el gl
Gk lining asseritroes.

teve

agenp' of alvamaer,

Byl s e ik,
N I AR A A
fo gh e v pur
wmed and s te ol

RUBSER ACE AUCWYT "9

|

MONS 0974272

i

Suln



