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dling this type of material in the San Diego Division
of the Consolidated Vultee Aircraft Corporation there
has not occurred a single case of serious intoxication
from exposure to any toxic material throughout this
large plant.

_—>Ch|orinaled Naphthalenes and Diphenyls

LEONARD GREENBURG, M.D.,
Executive Direclor, Division of Industriol Hygiene,
New York Siale Department of Labor

THE chlorinated naphthalenes comprise a group of
chemical substances made by the addition of vari-
ous amounts of chlorine to a naphthalene base. The
amount of chlorine may vary from three to gix or pos-
sibly more atoms providing compounds from trichlor-
naphthalene to hexachlornaphthalene.

In the same manner, the varying amounts of chlorine
are added to a dipheny] base providing a group of
compounds of varying chlorine content.

As z rule, the final substances, as used in industry,
are mixtures of differing chlorinated naphthalenes.
Earlier, these were, as a rule, possessed of a lower
degree of chlorination and later on the compounds were
usually of 2 higher degree of chlorination with varying
amounts of chlorinated diphenyls added thereto.

These substances are not new. Perchlornaphthalene
was used in Germany during the last war.

It is to be clearly understood that these groups of
compounds are not manufactured hy any one company
but rather by approximately five in the United States,
and they are sold under varying trade names by the
manufacturers.

The chlorinated naphthalenes and diphenyls are val-
uable industrial products, Because of certain prop-
erties which they possess, we may briefly state these
valuable properties as follows:

1. Resistance to water a2nd alkali.

2. High insulating value. They possess high dielec-
tric constant.

3. Thermo plasticity.

4. Quite stable chemically.

5. Flame resistant.

For these reasons, these substances possesz much
value industrially in the making of electric coniensers,
and in the insulation of wire and cable, etc.

Method of Use in Industry

HE chlorinated naphthalenes and diphenyis are used
in industry by two methods:

1. A cold method in which the material is diszolved
in a solvent usually a mixture of petroleum naphtha
and toluene, and

2. A hot method wherein the material is rendered
plastic by heat.

Toxic Effecls

N THE United States, the firat three cases nf acne
produced by chlorinated naphthalenes were reported
by Sulzberger! and his co-workers in 1934, Fulion and
Matthews,” of the Pennzylvania Department of Lahbor,
reported 101 cases of dermatitis in a wire insulating
piant in 1936. .

In 1936, Dr. Louis Schwartz,? of the United States
Public Health Service, described cases of acne pro-
duced by chlovdiphenyls, and in the same year, Jones
and Alden* reported similar findings.

In 1938, Mavers and Silverberg described acneform
skin eruptions in workers making electrical con-
densers.?

Round Tale Di-cussion, Eeculation in the U-e of Toxic 5.0 iafice

NATIONAL CONTTRINCT OF GAMERNMINTAL INDUSTRAL HYyciIN 81 -, Fnche-
1er. New Yok, May 24, 1943,

INDUSTRIAL MEDICINE

August, 1943

Time doez not permit a discussion of the histology
of these dermatological changes produced by this sub-
stance.. .

In general, it can be said with a fair measure of
certainty thai these changes are brought about in the
skin, primarily ty theicontact of the skin with the
vapors of these compounds, or by actual contzet with
them in the form of s6lid or particulate matter. We
have found, for example, that workers exposed to
fumes have more acne than those expozed to dust
alone. and we have also found that workers exposed
to ‘he solid n:aterial or its particulate form kLave de-
vel.ped dermatitis. In this connection. the report of
Fulian and Matthews is very interesiing. They picture
and dexcribe a case of an infant, 27; vears of ace, who
developed the dermatitis as a result of contact with the
soiled working clothes of i:: father who was in the
habit of playing with the child prioer to charging his
clothing.

More recenily, Schwartz® has described caszes of
dermatitis among cable strippers employed at ship-
building establishments and working with cables
which had been impregnated with these compounds.
Systemic Effects

N THE Urited States, svstemic effects in the form of

acute vellow atrophy of the liver were reported by
Fiinn and Jarvik® in 1935 among nien working with
tetra_and_peniachlornaphinaiene. These findings were

verified by animal experimentation. In 1937, -Drinker,
Wirren and Bennett® reported such liver changes
among snimalz exposed to the material by insalation,
ang similar findings were ohtained wisk the chlorinated
dipEery] compounds. These latter author: =lso men-
fion four ngn-fatal cases emong humans and the three
fatral cases previouzly e¢ited by Flinp and Jarvik. ;
=T should Iike to cite two or three cases which we
have encountered in our own experience® znd which
may be of interest from the point of view of duration
ol expo-ure prior to this type of poizoning. A girl 17
years nf age Was engaged in goldering electrical con-
ensers which were impreprated with ud- znd felra.
cFlorraniihalene for a perind of approximately seven
monihs. The wutopsy for thiz casé showed mild to sed
T — - yr— . ———
vere degeneration ol the liver and presentec a clear
picture of what 1 generally known as acute vellow
atrophv. It wa: zpparent in this case that the latter
orpan displaved areas of healing and new areas of
pethology,

In the second case, a man 24 vear: of nge developad

-iaundice after five month: «f exposure in theTcoating

¢f wires with

wax_containing the higher chlorinated
nephthsle He was away from work for a period
of tire and fn opths lzzer the jauncice became
quite intenze, with general mialiize and Joss of appe-
tite. Afier twe months more of work he was sent to the
kozpital, where he rather rapidly passed away. The
wutopsy in this caze shewed extensive areas ol _necrosis
and fibrosis of the liver witf regeneration.

In a third case, putdished by Drs. Mavers and
Emith,'* nf the stafl of the New York Efate Depart-
nent of Labor, an 1§ year ald gir] became, ill alter
five mo T exposure in tne soldering of‘;eiectrical
cornde s, The waxes in this case were Composed
principalls of trichlornavhthalene. She wads hospital-
jzed and recevered after a long and slow period of
convalescente,

Recent Industrial Experience

I URING the past Year the Divizion of Industrial Hy-
rivne of the New York State Deprriment of La-

Lor ha~ conducted an investigation in two cable plants

using chlorinated naphthalene: and diphenyls, In this
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istology ¥ jpvestigation, a large number of cases of dermatitis (e) Protective skin creams or protective clothing
uis sub- were found, and several deaths due to liver damage £hould be provided by the management at the discre-
among workers in the industry. tion of the foreman, nurse, medical, or plant super-
sure of The examination of workers in the two faciories intendent.
i in the showed relatively few cases of enlarged liver—five in (f) All departments handling chlorinated synthetic
‘ith the _ all, on palpation. waxes should be thoroughly cleaned according to a
et with Comparison in these two plants showed a very much  prearranged schedule. This should include the removal
ter. We higher incidence of acneform dermatitis in one of the of all deposits of waxy material from the machines,
nsed to plants as compared with the other; namely 216 as floors and surrounding objects. Workers doing the
to dust compared with 605, the former being in the cold cleaning should be provided with protective clothing
exposed progess establishment and the )atter being in the ese and supplied air or organic vapor masks where exhaust
-ave de- tablishment employing the hot process only. The der- ventilation is inadequate or not possible. .
:port of " matitis appeared to take place on the average in about = 3. The foremen of all departments where this ma-
picture 7} months in the hot process plant as compared with  terial is handled should be apprised of the toxic nature
ge, who 10 months in the cold process plant. _of the material_and_instrucied in sale handling pro-
vith the cedures, These men should make it their duty to check
< in ;}}e . J Conclusions up on the workers in their departments and instruct
ring his

- e them in safe practice.
S A RESULT of our general re-study of this whole . A et ot
A problem and our experience in two regent out- 4. Pre-emplovment and pericdic phyrsical examina-

ases of . . H mar . ; Jtiops should be made of all exposed workers. These
1t ship- ge:;i".a:e::lgf ;;i;: z;aolnxcs]zl:iloe:s?xpenences“edes:re should include the taking of a full clinical history,
cables 3 Chlorinated ﬁaphtha]enes a.nd diphenyls are in with special emphasis on gastro-intestinal disturbances
nds, § “general highly toxic compounds and must be used with J2nd dermatitis. In addition, the skin should be care-
“ extreme care-TndTmrlﬁrh\'glem‘ls Should make every fully examined periodically and the more reliable liver

- ~ - — == [ function tests performed. Gastro-intestinal complaints

form of 3 efiort to see that such exposures are controlled, in §0 developing in a worker at any time should be a signal

ried by 137 as humaniy possible, In this eflfort, we do not _be-

Tieve 1t sale 1o rely on limiting atmospheric concentra-

for an immediale medical check-up. A history of liver

’ w' L . - . .ﬂ el 1R :

g. ith fions but rather 10 depend on 3 maximum of mainfe- disease, .Jmmd""e' or antisyphilitic tre'}lnleqt sho_ultl
5 ‘were ST ons] - TR automatically exclude a worker from jobs invelving
Jrinker, fefice and gngincering contygl. . a possible toxic exposure. Pregnant women should not
‘hanges 2. Toxic exposures may be more readily controlled be e;r; 10\'ed.\\'he.' z~h=re. is 3 possible ex o.s}xre to the
Aati where the cold or solvent method of impregnating cable >¢ EMPIO] Jere Lere 1s a poss *p

ilation, synthetic chlorinated waxes.

: ¥ is employed than where the hot process is used. - . . .

’INna ¢ N . . P, " [ fel ' &

j:)":nzfg 3. Of the known cases of liver disease in our experi- -%eaé‘;}:—r’;%"——g——ﬁ;:?? dC%T‘] °<] cf ﬁp——!“‘_]——tc;’_,g——‘:a lc;::]?—_—_:io;:n::;
4 ence, the available history and experience generally - OQieIempuasize SRECINC recommien

e three : i @8, g i :

c , points f? exposure to vapors or fumes from the hot Sglgnaprzl}:??b‘l:::at‘? ali.ca;:fer!;];"iuldc:gc;‘( ‘s;‘ fiorx :6]:1]5:2:
: process? There is no clear evidence in our experience, oo € IS ¢lass of maierials to 108

Jich we s . . . . measures with the state industrial hygiene agency, the

i which although it is possible that skin absorption may pro- MSUGRcE cars] Trome tent nﬁ:am' be

uration duce systemic poisoning. Physiologically we see no lfo;-e oceu atil;:flr d?:le c‘eooccui':mp ent consu

wirl 17 reason why this is not possible s However, most der- pational ciseas '

al con- matitis cases do not develop liver damage. Bibliography

1 tetra- Finally, I should like to call attention to a group of @gmmcrn. M. B.. Restxncrs, A, L, and Swee, L L: Acneiorm
seven recommendations which were agreed upon by all of the  epiigiane. New York e e S W, .

” FYE T N 2 . : tIeN, W, B, and Mary . I L. A preliminary repont of the

d to sed ZI’?UDS involved ‘_n the last O.Utbreaks of po:§on1ng as dermatolazical and exetemic ofects of expasure to hesachloronaphtha.

being of utmost importance in control of this hazard. lehe and chlorelivhenyl. Pennsrlvania Dept. of Iabor, Sjer. Bull. No.

i clear 32 1935, — .
. H 3. ScHwarte, Lo T atitis frem synthelic resins and waxer A,

‘.\]EI&OW Recnmmenduho.ns _ 4. Pullic Hualth. 35 )

Y al e; UNLESS there is a very good reason for using the hot D'l- -‘:'.‘-"ES. I 'P' 5.1 Acneform dermiatergosis. Areh.

o » . - . U al o ELN

eas o method of impregnation all new installations MavTes. 35 R atac. M. G.: Skin conditians Te-ctiing
loped should use the cold or solvent method of impregnation ;_rom fxtpure tn teruin chiorinated hadrocarbons. J. Jnd, Hye. &

Ve 2 N : . . . or., . AFaN,

:-oatli]n vith chlorinated naphthalenes and diphenyls. Where o Lz An wutbreak of Exiowaxs geme (“esble soch™)
ot g the hot method is now being used it showld be changed ‘Eﬂ"{ . Ja1 54 \'nl.\lfﬁép 35,1942,

J'nate H 3 . .f i 3 ARVIK, M. E.r Aetioh of eertain chlorinaled
nericd over to cold, i possible, or surrounded with every -amvm et. Jroe. Sor. Exper. Biclog, & Md.. 355114,
i known protective measure.

1 o levinns raused by chlorirate] naglihziene. Au J
Jecam cgieni s . 1, 13,
~32. General hygienic measures should be folluwed, e WatsLy, M. T sad BExxerr. G, Acs The probe

& o - » -
¢+ appe- but in no case thould these be allowed 10 supersede lem of passitde syriemic sfecis from certain eblorinated bedruentbons,

: to the 1 ¢t i imary & o Ll Hop. & Tor., 1ri2ed, 10374
H engineering control of the primary source of the ex ¢Gnu,\nrzu. L., Masees, M. R, and SuizB. A. R.: The = -remic

:‘" Tl%e Dﬁﬂhf&, the operatioqs i.n the plant. ) effts 1eulline Niem ex ~ur:,:o eepain chlorinated bBadrecarions.
HCTOS1S “The following hygienic measures may he considered - 4 sd. 1l .\v“r.i......-: myed
d god practice where these compounds are handled. | o5 thhorinatel marhthennee Inisrier M crons, Tnduers b
_‘;3 a“t (a) Two lockers for each worker expnsed to chlorin- \_New Yurx Siaze ladei Dept.. January, 2532
vpart- e e O . . .
1 Deter :lt&r:]e:)axes (one for w oakmg and one for sireet Abstract of Discussion
«ctrical * (b) Al work clothes ahove the underwear should \ JATFREY BvinTen ABoston): A fr ¢ issues ape an
mosed h N " e . e article appeared in the Junrnal of the Awervican
ital- be provided and laundered at least twice a week by the} y/cdical Ascocictian dealing with that subject of cable
,.: d of management. . .wire treating. One of the two authors is here; he might
iod © (¢) The workers should change to clean underwear say a word or two on that subject.
at the end of each shift before getting into his street
clothes. R. IRVING R. TABERSHAW (Boston): Those were exprri-
(d) Supervised cleaning: (1) At noon the workers . Mens to remove wax from the skin, and, as you
IH} ]I{,r- should rémove outer clothing and serub hands and face ;T:\‘:i’oge? f’frm'ﬁil_!‘ ;mpi'}ss: ‘.;,::ngf 'aZﬁ{,mAf B:E;;\\:;Z?
"’] n:: under supervision. 2) At the end_ of the shift they of fact, workers thvmselves have attempted evervthing.
» ah' £ thould be required to take a supervised shower before  even washing theiy faces with ether and using the harshest
In this changing back to street clothes. abrasive soaps.
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Te evolved a mixture which effectively removes the
halowax from the skin, consisting of equa) narts of butyl
stearate and sulfonated caster oil. A little cornmeal is
added zs 2 mild abrasive and oleic acid is used to hold it
in suspension. It is very effective in removing halowax.

We have not used it a5 a curative measure, although it
can be used that way. However, if a case of halowax has
once developed and is removed from exposure entirely,
it takes three months or longer to clear up.

We have also found ulira-violet to be of some help. It

is not completely efficacious in clearing the condition, but
it does help, and, in my estimation, it helps as much as
X-zAay.
- ge crox of the situation is cleanliness, and, as DR
fgni::xsznc stressed, it is necessary to do it under super-
aision. Perhaps the use of this mixture might help in re-
moving the halowax before the warker leaves.

R. LLOYD M. FARNER (Seattle): I would like to ask Dr.

TABERSHAW to answer an observation we made in
the state of Washington. We had 60-0dd cases of cable
dermatitis, and, interestingly enough, these cases were
among men stripping cables in the shipyards. We saw not
-2 single lesion of pore acne on the hards, and yet the
hands were the most exposed part of the body.

We felt very definitely that the washing of the hands
with plain soap and water was the yeason we saw no
lesions on the hand, because the men rubbed their ears
and their faces, and the other parts of the body were
exposed to the wax that adhered to and went through
the .clothing.

We caw lesions everswhere except on the hands. I would
be interested in getting your reaction, Doctor, as to why
that situation existed.

DR. TABERSHAW: Of course, it occure chiefly where the
sebaceous glands are present—ears, crevices along the
eves and face. As DR. GREENBERG pointed out, it develops
along any abrasion or sebaceous gland. I can't explain it
except they must have cleaned their hands very thoroughly.

R. GREENBURG: 1 think vou can wash this material off

your hands. It is difficult to get any results once you
develop pore acne. I believe those cable strippers did
wash their hands thoroughly before they developed pore
acne, and thev prevented it from developing in the hair
follicles in the hand:z, where it often sccurs, in the sebace-
ous glands there. I think that is why you find pore acne
on the body where it has penetrated through the clothing,
around the neck and sometimes. on the face. After it has
developed, washing doesn't do very much good. Then vou
are up against a case where the skin is loaded down, and
you have to get rid of it by some other more radical
procedure.

Wartime Industrial Medical Services

HUGH P. BRINTON, PH.D., Statistician,
W. €. DREESSEN, M.D., Surgeon,
ond
VICTORIA M. TRASKO, AB., Assistont Slotisticion,
Belhesdo, Moryland

HERE is little factual information regarding the
X status of industrial medical service since this
country entered the war. Something is known econ-
cerning the medical organjzations created to care for
the needs of the very large new war plants, but little

has been published concerning establishments with -

less than 5,000 employees which, after all, are carrying
a large share of war production in this country. Cony:
parisons of medical services found in plants of corre-
sponding size but in different industries are still more
rare,

The Division of Indusirial Hygiene of the National
Institute of Health is fortunate in having participated
during 1942 in two survevs which throw some light
upon the imporiant problem of wartime industrial
medical services. Nearly & thousand establishments

From the Divition of Indusirial I3 ciene, National Institute of Health,
United States Public Health Servier.

%

Jocated in 36 states and emploring approximately 2.6
million workers were included in these surveys. More
than four-fifths of the 962 establishments included
in the present report were covered in a study which
was primarily concerned with industrial nursing but
necessarily included some data pertinent to this report;
data {rom the remaining plants were secured from a
study dealing more specifically with industrial medical
services. Since definitions regarding medical personnel
and facilities were the same for both studies it was
possible for present purposes to combine the schefules
for these items.

1t should be kept clearly in mind that all establish.
ments covered by the two surveys were chosen be-
cause they had some organized medical services al
ready in existence in 1942, Qbviously the majority of
them had at least a full-time industrial nurse. At the
time they were surveyed a large proportion of these
establishments were engaged in or were in process of
changing over to essential war activities.” Approxi-
mately a third were located in the New England and
the Middle Atlantic states, a half were in the Middle
West, and the remainder were in the Pacific Coast
states and in the South.

Within the limitations stated above these data
should represent reazonably well conditions actually
existing during the first year of the war. The topies
chosen for discussion are of such nature that quantita.
tive measuvres are readily available. No attempt has
been made to evaluate the quality or the efficiency of
the medical services being rendered in these plants.
This paper aims merely to describe certain facts per-
taining to the medical personnel, medical services,
dispensary facilities, workmen's compensation and sick
benefit plans, and the type of food service found in
establishments according to certain size and indusiry
groups, Comparisons by industry have greater signif-
icance when they are limited 1o establizhments within
the same broad size group.

Medical Personnel

HE medical service persennel of an establishment

is considered to include all of those individuals
emplored or retained by the company officials to render
medical care to the employees. Persons engaged in a
zpecified activity for a regular work day. every day
in the work week, are classed as full-time employees.
Persons having regular hours of duty jn the plant
each week which are less than the entire period are
classed az part-time employees. On-cali physicians
serve no rezular hours at the plant but are called from
a prepared list or panel whenever an emergency arises.
All plants which had a full-time registered nurse, but
no full-tinie or part-time physician, were considered to
have a physician on call even if thev did not so state
on the schedule. No distinetion has'been made between
part-time phy:icians who are at the plant for only
one hour a week and those_who spend several hours
ezch day at the plant, -

Of the 952 ezinblishments-included in Table 1, 39%
hud only an on-call physician, 43% had a parttime
physiciun, and 18% had one or . -re full-time physi-
cians. In Table 2 which considers each of these three
groups separately, it is found that 127% of the plants
with an on-call physician had no full-time registered
nurse but depended on a pyactical nurse, first-aid
worker, or part-time registered nurse for gduty in the
dispensary. Sevenly per cent of these planis had a
full-time reyistered nurse without other assisiance,
znd 187 of the plants had a full-time registered nurse
plus other assistance usua)ly on the night shift whea
the regular aurse was not on durv.

Of the d14 establishments with a part-time physi-
cian, 6% had other attendants but no full-time regis-

P
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