TEE RAYEESTOS DIVISION OF RAYBESTOS-MANATTAN,ING.
Bridzeport, Sopn.

* % %

The following report is a study of the dust conditions in the

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

wes conducted in J’une,This survey is supplémentary to the survey made
in February and ¥arch, 1930. ! ‘
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JThe Bridgeport Flent

The Briizmzort plant engages in ths weaving of brake-band
lining and clutca fecl=g and the treatmex;rh and processing of the sams. Thes
buildings and processss ers the sems as at ths time of the first survey, but
the majority of the lcams zave been changed from their previous locations.

Toe methcss used in the collscting of dust samples and counting
are identical with those given in reports of other plants af this company and
as outlined in ize Unfied States Publ:l;c Bealth Servica Bullestin No. 144,
Treasury Departrent, Teshington, D.C.

6 Looms and Sfock 2uz st Time of this Survey - 3xzd Fleop
4 spacs Fletcker 12 space C &K

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

— 2 5/16 £ 1/ rirg stock"
3 2716133 * r
2 5/16 - 1032 mule
2 7/16) 1030 - 1 eotton

) 1033 -~ 1 cotton wat £11ling
wet £11ling
g Loom #60 Loom #61

12 space C & K 12 spece Fletchsr
2x1/; " 2 x 3/16 Reybestos
2 1/, x 1/, Reybestos 1032 mule yarn

: 21/2x1/,

X 1032 mule yern wet fillirg
Loonm #9 Loom
20 space C &K 20sp§c&x

13/4 x3/16 - 05
820 - 30% cotton yeem
1022 zinc yarn

wet £11ling

Loom #70

20 ce C &K
11l/2x532 -0

820 — 30% cottonsv'. -rn

11/2x3/16 - ¢5

1 3/4 x 3/16

820 -~ 30% cotton yerm
1022 zinc yern

vet f£illirg
dry binier

—— — r—

1022 zinc varn w2+ filling dry birder
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Loom #9
12 gpace C & K

2 9/16 x 5/32 ring stock

1030 - 1 cotton yarn
1033 -1 * "
wet f£illing

dry binder

Loom #24
12 space C & K

2 3/8 x 245 - 05

820 - 30% cotton yarn

Loom #27

16 space Flatcher
2 x 3/16 Reybestos
1032 muls yarn
wet filling

dry binder

Loon #44

6 spacse C & K
3 x 5/16

4 x 5/16

4L 1/2 x5/16

1030-2 cotton yarn .
1033 - 1 cotton yarn

1032 - I cotton zinc yarn

1030 - 1 cotton yarn
wat filling
partially wat binder

Loom #50

20 space C & K

11/2 x 5/32 - 05

820 - 30% cotton yarn
1022 zinc yarn

vet filling

dry binder

Free wheeling

2nd floor

Loom #10

T2 ce C &K

gi/z’xl/lo-OS

820 - 30% cotton yarn
1022 zipne yarn

wet £illing
dry binder

Loom #25

12 spece C & K
2x3/16 -05°
820 - 30% cotton yerm
1022 - zinc yarn

wot filling
dry binder

Loom #30

16 space Fletchsr
2 x 3/16 Raybestos
1032 mule yern
wat £illing

dry binder

Loom #46

10 spacs C & K
3x3/8

3 1/2 x 3/8 Raybestos
4 x 3/8

1033 mule yern

wat £illing
dry bindexr
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‘ -t
dst floor
Loon #82 Loon #83

4 space Fletcher 2 space Flatcher

5 x 5/16 Raybestos 9x1l

1033£m1e yarn 93/4x1

wat £illing

partially wet binder i ey o TR

Loon #86 ~ warp room
3 space Fletcher

.12 x 3/8 industrial automotive

1032 - 1 cotton zinc yarn
1033 - 1 cotton yarn
1030 -1 %

1030 -2 % o

wet filling

wet hinder

Air Yelocities ~Taken with Ansmometer at Exhsust
Intala

Bridgepart Flank

Pratt & ¥hitney Grinder — 925 feet per minuts
Automatic drillers — 1028 feet per minute
2nd floor - inspection teble

-pachine on north side -~ 270 feet per minuts
L4 % south side — 58 feet par minute

The following table shows the results of analysis of air samples

taken at representetive positions:
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Cu, Ft'

Bridgsport, Conn.

LEAD ANALYSSS

Suanla No. Statjon Date Nilligyams of
of Alr Samplad
Sampling alr. saapled
3% At loom #29; Bulck €/277/35 29.3 ' 0,00065
staffad ,04 lining :
20 Genzral air near 6/23/35 36,8 0.000
emll prass for .
clatch facing
A
23 Bctwsun two large " 64,6 0,000
E; knuzkle pr=ssas; .
L w3v:n clutch faclng
(
o 26 Botwaen two drill " 25.5 0.000
R pr-csas drilling rivat
holus
D .
{V-‘@, 28 Sam2 as #26 6/21/35 29.6 0.000
- 29 At Pratt & Rhitney " 27,6 0.00069
L srindor wovan breke
u\ lintng
cﬁ; 31 Gen iral alr muchine " 38.5 0,070
o shap
o~
2/, G:acral elr - saturation 6/20/35 97.6 Q.000
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RAYBSTOS DIVICION OF RAYBESTOS-dsNHATTAN, INC.

=y 22

Milligrans of

Leud p=r cu. ft. Lead per cabic

metar of ulr

bead Intaka in Type
Mi1}israms on of

0,023

0.000
0,000
0.000

0.000
0,0244

0.N00

0.00Q

busis of worumzn Dust
brssatilng 13 cuble
meters air in 10~
he, day —
T T )
0,23 Asbastas\ <
lead ’
0.09 Brake
: 1lining
0,09 Clutch
facing
0.00 l Brake
1ininz
O.m '
0.244 » ol
0,00 Brake
linting
clutch
facing
0,009 “
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8 Sompsrative Data of 1930 Survey-and 1935 Survey
Bridgeport Plank : Millions of Particles per cu. ft.
2 AL, Seampled,
.Bat'leon looms #60 and 61 1,380,000 & 6,100,000 ~¢
®» #70 and 7L 1,000,000 A 5,500,000° 32
Avsrage of 3rd floor counts 1,950,000 ;v 5,700,000 23
2nd floor |
Average of 2nd floor counts 2,970,000 ¥ 5,700,000 357
\ dst flooxr — maxm. rzoom
Averegs of counts X 4,685,000 -g 3,100,000 /4
" ]
?
¢
0
.o j
R-m. 8596
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l | | concuusIoNs AD BECOTIDTIONS ~ Bridgsport Pleat

j 8 ' A1l of the dust counts in this plant show less than ten millfon

i

: particles per cubic foot of air sampled. While these comnts are not considered
as dangerous concsntrations, they ars much higher than on ths prsvious survey
mads in 1930, with the exception of thoss in the warp room. All but four of
the looms have been moved to diffesrent locations since the first survey. A
check of the records would show a écmpa:cisom of the type of yarn usead and rate

P T T

of production at the time of the two surveys.
Sample #15, teken at the inspection tabla on the second floor shows
the highest count. The concentration at this point could be decrsasad matariald

s woha - e
L g

ly by the proper exhaust equipment. The ﬁresen*.: systan is not da'signed proveriy

to take care of the dust gensrated.

-

I Sample #3/ shows tha presence of lsad. This amount is not consid-

sred dangerous, but it wquld bs advisabls to have the workmen at these looms

' exemined periodically for any sigas of lead poisoning. The only sample in the
8 Braks Department showing lead was sample #29. This iIs not considered a danger-

ou.s amount, but does indicats that there is a mﬁnﬁal hazard present.

T s
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| 1ining, molded clutch facing and packing.

Stratford Plent
The Stratford plant engagas. in the manufacture of molded brake

The molded typs brake lining iIs mede in two different processes.
Ons type is made by mixing ashastos, rubber, lithasrge, mica, whiting, sulphur,
zinc oxids and high test gasoline in a mixsr. This mixture. ls formed into
shests by ordinafy ruboer mills with heated rolls. The sheets are cut into
strips for braka'liqing. '

The second type is made of a mixture of rubber, asbsstos, lith-
srge, sulphur, zinc oxide and resin. This dry mixture is made into sheets by
zeans of an hydrasulic press.- The sheets are cured in stsam~heated presses.
Strips for brake lining are cut from thess sheets. Both types of lining are
ground to width and thickness on Gardner grinders or Bianchn'd grinders. The
lining is formed inte ‘arcs in heated presses and holes ars drilled for rivets
on automatic drill presses. -

Molded type clutch facing is made from asbestos board. Asbestod
.and watar ars mixad in beaters to a pulp.. This pulp is mede into shests on wat
process mechings. The shesats are dried in ovens and rolled to thickmess in
calanders. The largs sheets are cut .into strips from which the clutch facing
rings are puncaed. The riﬁgs are impregnated in large tanks. Different speci-
fications céll for differen? saturants. The rings are ground to thickness on
Blanchard grinéers. The inside diameters are ground in internel grinders and
the outside dismeters ere ground on external grinders. "Rivet holes are

drillad.on eutomatic drillers. The finished clutch facing is then inspectad

R-m &9 (s 2) P (34606
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j c ' before packing for shipment. Shoet pecking is mads from a mixture of asbestos,
| rubber, litharge, whiting, sulpbur, zine oxide and high test gasoline. Thase
| % materials are mixed in closed miers, Thp wet mix is meda into large sheats
in mills with hsated rolls. It is eithsr sold in large sheets or it is cut iato
gaskets or rings on punch prssses. The vapor arising from ths hected rolls, 4
to the gasoline, is collected by hoods and pipes and reclaimed in two large con-
den;ars. '

The following tables show ths results of analyses of air samplss tukan

at repressntative positions:

R-M. as9B (S p. 149566
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O Comperative Data of 1930 Survey and 1935 Survay
i 1930 1935 Z
Cincinati grinder 655,000 1,400,000
Filling beaters 529,000 1,400,000 i
A;i.r velocity readings — taken with enemometer-
; Fibre room — pulverizer — 590 feet per mimite
fibre opener 1450 T *
A
: Blenchard grinder #4 - - 590 T * @ (right sids)
: 151, ™ = n (laft sids)
ig Drill prass mechine #70 — =572 * * ¢
' .Intsrnal grinder machins #102
f large opening - 1111 = * "
Doy small openings 434 T * %
| <& External grinder mechine #105 200 ™ *. ¥
: Sender machins #92 - uE ro v
0
:
b
O ’
R-M 259 % (S8) p./bagéé
Metropolitan Life, Dust Survey of Raybestos-Manhattan's Bridgeport and Stratford Plants (1935) Published by AsbestosClaims.Law

ACL Doc 13419 - Page 16 of 66 asbestosclaims.law/library/13419/16



https://asbestosclaims.law/library/13419/16

S e ek L v i eestam

o <

aa’

=
- 1—
1
. ~—

oo

——fevey

as az or aar

LR

rlill.l

2

4

£

pgug v ppgtratyag B
ey B L TrTT
LS » . 1
a APR) /D B i pmre
H S [ *.m Vi .Num ——— m m
‘e . . B 3 . -y -
— {1 R ca TV ‘

—
e

/0

20

Saprert

< —tes

- ]
AN L
? SONT e
-+ P S o Dy e
- —— ; N#.
—— L N LR -
esee ) o e o :
s - - Rt A e v & Beanm wtns - e 9 4 e——— - - - i
Pty prt b ey Y =17 . :
PR et 392ed PRRES R e Pyprevenen R EEEAN ReReE IR S-S N NEraiw 2244 oSS ety e o — :
2 : : : 8 .
I s L
+ . — — ol pe : : et NG T ~ ]
U i - g o ] - i w ¥ T - -+ 4 > b
— — : L1 N N LA SN L EhO04 SRR, AN
4 - -y + ~opmny bt o
. NS JOUSY PUSY PO N
U foubiuqpay Sptpmuatet MPEEMIDIIpRE RESH BURD JGn: DPSEY PR DIpe
r—— g L £SO PRODS PRSI . - -
past Sy MHOSE SupStap It C— w
. ” ¥ - —— PP PSR (R SR, | G we {
4 med vobodutms od e ot ¢ } oo dund o - 4
o ]
= -t e : = i
poy ot Rt el B Sy o . Qut-
o [Py g puptvspy oo ]
;i = JRa igou it ES3SH gt ey oo Hed
vy —— vt eased e memont o omamm ad ome. +
— — )T QT u.Alr.l.L.I.III,ON
< Q.
_— - /.. 4
i . m
S~ Q=
g i, ~3
o
+r+—vgl L N
|'le|
L
et 5 °
= - . are . bemar - 2
e puss BB feomrsarmon a
= [oapendl swgunemsman Q
...11. M..w
—ee |2
* $e
€ 3
e
b
™
)
; )
]

INRR

i

*‘__

T

98

=1 T

¥

z
requency of oce

e
Cara| -

99

Srdy

/

D e ——

Urigais
Al'd

rit,

tkdsr

az

e

Parcentege f

0
I\
]

E

!

!

i

!
aos as

D IS

Pl b g

T

aol

S99 N 0 0 % " N ~
. SUOJIDIW UT $3TIT31zed q¥np 30 azyg

T T T EEA 3B (f¥p e ls ]

Published by AsbestosClaims.Law
asbestosclaims.law/library/13419/17

Metropolitan Life, Dust Survey of Raybestos-Manhattan's Bridgeport and Stratford Plants (1935)

ACL Doc 13419 - Page 17 of 66


https://asbestosclaims.law/library/13419/17

PO

e e - . PRSIV NS raaein st e d s e en semewase s en -

7 60 S50 40
]

3 . Ty T "
! NN R R
b . ' 1
t - be e o o feed i o bdeoimddedd fant "
+ i . 3
— e e - . ey .v.'» LW.ML—.-IP -~ . s
by 1] . . .
.. IO N B ORI N T e
s . PN NN RO RN DUSMNS DO IR SRRPMRPRE DaTp T emamem
} Lo b SN R $0008 MESAd S0 SR P : 3. TTTEL
* M | P M I M 12504 R TS SRR R M F HESE P
3 . + IEER K 1 ] .
! ! : ISR TR N BN NN NUOON ICANE SR8 NN 0 M FER B4 Y RN
: . P L1 : i )i :
* ' t ' V1 v ] R A E N
Yag.. SREERORE I SN SN IDOOR U0 554 BES4 | 30 BOS.0
: “ 5 ! et [N KW taafsey ey b .
. . P T R I ssoefabm ol o o n 4 -
. N coree-e Jo1=1 =1- eeefonenl s cemadeemel e e omamn fo —
* - — o - Pttt & cowat— Y ¢ - B - - » e o > amanel e osw >t - -t
: . b X papaiivest SN Shah o MSHS 4 : : o Rlitpegngt tbimsmdbueran
’ gy 2t ER . VRN T oToT= K eSe e R et ST e MR Sppansady
§ - RYSY PE TS IS IS . PP " | . cos]s ceve] ve v o} ey —p—
' ol il R ! I e - 4 .. i “.»\H
H T oo . . . " N SOa I .
38 g frgd .. : : G B .
* z -
.
‘ 1 _
| | i
: ol : I
: 1 i
1 1 ]
. L ?
4 Q e L
~-

gl
1

ered

g' 20

N

5

i

hd, da

- 80
¥

”n
-
oy e b '
Tol 400 30 BEEFIR IEIDeR :
o IS RPN 4
X B S R S K S Al BT TR Y
X B B — :
by 3T P Y R Tt frperiries surpm g boveoress
e

20
IIF

89 920 999 9299

95

80

bt M1

- dod . 60
ugncy of occliFrencd Gt JSstdgurffclgg b

" : .
= cam I Fus Eanae : “ o4 wau— b
wm- ' O“F_ [l ' L. “ ' .z...“““”
=317 R R T T o o et A :
ST ERE T 62 O OO Y O Y Y AR
. Tt : RSN ISR SRR N
g ..x&_x Lt L ] U I TN T
5 B I i foaes by 7 4 pesiond Bevaenbed S8 CEREE REIE B 2332 E2R 0 ER NN EEEH BEEE S IO
oF o P+ § [ I oo R s e e
LR SIS A5 Fad B st S S S I 1 R e
1B gt et T L e
e - 0] ECY Eui MuAE RN Py puen ey
1 . TS AN . i TN
SCEEE I e
- bod bl i : [ .
m rw.u T RINININIER ;: il
i W R B e o oo ot e Ena e R IR e
——ted b o 2. <.
[P IREE THRES - - 3 SR eee « e IR I .. - . - b
RS IR I IR N DR SINVEN PODON SERON DRI IR I S I ]
g JP 1 e ekl 4l .
i H } H H e
s L T A T T T T T
. A e QNN W B g - N N0 N v 9 %

SuOJDdTW Uy 3eroT3ged 3snp Jo °zIg

’

aos az l
% rcentege freq

Qor

R-m- 35BS ) p. /266

Published by AsbestosClaims.Law
asbestosclaims.law/library/13419/18

Metropolitan Life, Dust Survey of Raybestos-Manhattan's Bridgeport and Stratford Plants (1935)

ACL Doc 13419 - Page 18 of 66


https://asbestosclaims.law/library/13419/18

e o e e aond

9999

920 939

99

IR EIT L e Savas DU

e

. lnw' -
.y . .
R -
R . .
- e e emier o
PR R
e e v bie 4w
DA A by
b~ o e e —m———

[}
, 3
— c Ay o .
e s e e e me—
—el o cmee——

L R

; .mq,;i:.

bl

e
o~ et et aes cem

el

o

,-..;.7..:.
i el ST e

LYRR PN

10

98

a9

v
.
—

R ¢

- e

AN

3134 Arybr EYobe Rk pHATTAL

far, Yok,

Cindle dukin: dt ihthoi

[
[3

.....

I RANN!

1

_.. * ”

i

A

-1 "-H - > ot LWL
b . . . . . e it S—
”unh. W’ni’l’\u - - - - b o orememan——
T & 3 : __
- . + 4
T|~f- z . T . -t |
“lu,“ txwu‘..ltl.nwr NN SO P il Lt
+ H r. .. > .
taic] ] g . i e
Ly EY m R : B : B : ..
u‘w.s.u. LY ”..Tmm e : : . .l H PR
-4 S SN 'Mm..i...i . . . D S - it
: =

aos aJ az

sl 1tk

7

6
3
4

~ 9 O N @
FuoJLdiuw UT 357973qud isap Jo 8IS

"

N

95

30 40 30 60 70 80

20

5

2

’
Percentsge frequency of occurrcpce of dust particles

aol

RN ASIB (S Z) p. 1904 b6

Published by AsbestosClaims.Law
asbestosclaims.law/library/13419/19

Metropolitan Life, Dust Survey of Raybestos-Manhattan's Bridgeport and Stratford Plants (1935)

ACL Doc 13419 - Page 19 of 66


https://asbestosclaims.law/library/13419/19

CONCLUSTONS AND RECOILENDATIONS - Siratford Plant.

Sampls #6 taken at the fibre opensr shows & high dust count. This is
accounted for by the method of haniling tna fibre and not the openar itsslf.
The fibrs iz dumped from begs onto tha floor and then shoveled into ths opansr.
The fibre is carrisd to a hoposr above and then falls through a pipe into &
truck which_is locatad about six fest from the opensr. The operztor stands
between the opener end the truck and shovels the fibre into the opener at the
sams tims that it is falling into thes truck. The dust concentration at this
point-could be decrsased by the proper hendling of ths fibrs.

Samples #2, 3 anxi‘l.. show that tiers is lead present in the air at
these points. Thils these samples do not show a dangsrous amount, it would be
well if the workm:n engaged at thsse placss wers examinad periodically for signs
of laad poisoning. Notice was teken at the time of this survey of the mathod
of hapdling lithargé. This material is hanilad caralaessly as it can be found
Iying on the floor im the room where it is weighed and arocund ths mixars.

Sample #13 shows a low cownt. Three men vare engaged in filling the
basters. Practically all of the material put into the beatsrs was wasts asbes—
tos b<':ard. Very little rsw asbestos wes sdded. . No doubt the. count at. this
position would be hizher if more raw asbastos fibre were used out of the bags.
Tt is recommended thet the bags of asbsstos fibrs be storsd in a room isclated
from the remeinder of the plant. This would eliminste dust generated in the
piling and unpiling of thess bags in the room and exposing more people to ths
dust than is necessary.

Samplas #15, 24, 28, 30, 31 anl 32 21l show thot leed was presant in

the air sampled. Sample #30 is *hes only one that approaches a dangsrous amount;,

rr—e— gt vt it
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\J | | mis samle also shows a high dust count. Tha high dust count at ths two
| Blanchard grinders #3 and 4 is due o the method of handling the brake lining
during the grinding operation. This lin.tng is the P.G, moldad type-and a
oumber of strips ars placed together for grinding of the edges. After the
edges are ground on one sids, the operator blows off the clinging dust with an
air hosa end reverses the strips to grind the opposite edges. This typs of
grinding should be done on the grinding mechimes designed for- this- particular
wori. It was observed that a great amount of the dust present in the air is
caured by tha handling of ths mtarial after grinding. Dust clings to the
individual pleces, and when the stacks are moved about they are not put dowm
cara:\ﬂ.'_l.y. This results in dust clouds arising.

Samplas #25 and 26 show high counts. Large size brake lining was
7 used at the tims these samples were taken. It was obssrved thet the sxhaust hodd

on machine #105 did not catch all of thes dust from this typs lining. When
* smallar sizes of lining ars ground on this machine the hood seems to catch most
@ of ths dust gensrated. The hood should be changed to take care of all sizes

of lining ground on this machins.

R-M ASHB (53) p. 2l ogbs

I — . - - — —_— . et o4

Metropolitan Life, Dust Survey of Raybestos-Manhattan's Bridgeport and Stratford Plants (1935) Published by AsbestosClaims.Law
ACL Doc 13419 - Page 21 of 66 asbestosclaims.law/library/13419/21


https://asbestosclaims.law/library/13419/21

P T

A

A S Oy VY R WL TP SR LSRR et AN AR S i . it

-

HEALTH HAZARDS
Asbestas dust gives rize to a prg.et.xmoconiosis or fibrosis of 't;he lungs
which has been discussad in the previous report meds on the asbestos industry.
Developments in our knowlsdge of asbestosis are continually taking place and a

sumnary of any new facts discovered will be added to the gensral composite report

of the agsbestos plents survey which is to be brought out Later.

% Mica belongs to the class of materials in which silics occurs in a
combined form known as silicates. Littls or no‘bhﬁag is available in the
literature with regard to the effacts -of this dust on the lungs, though it seems
1likaly that it belongs with the more mildly injurious ducts. Ouwr present know~
ledga of the sffects of ths silicatss is meagre, but work is being carriad on
in ¥arious quarters in an attcmp’é to deternins their classification more accur-
ately with regard to health. Experimantal investigation of mica dust was mede
recently by A. Policard of the University of Lyons, Franca».(l)' His conclusions
from observations on white rats were that these dusts are noxious to the lung
tissus, resulting aftar a time im changss in ths cells and in phagocytosis and
producing a mildly chronic fibrosis simii;r to that sesen in silicosis. Mica
particles grouped in plajues were found in the alveolar tissues. With his
conclusions regarding the thsory that sericite is tha chisf factor in the
causation of silicosis, authorities in this country cannot agree, although the
metter is constan_tly peceiving attentlon.

Toxicity of Lead in Rubber Mixing (Litharge — red or yellow oxide

of Lead)
Compounding and mixing are the most hazardous processes in

rubber meking. If tiese procasses are proverly isolated from thas rest, comprra-

(1)Policard, A., The Action of Mica Dust on Pulmonery Tissue, Journal of Indus-
triel Hygiene, Beltimore, Vol. XIVI, No. 3, May, 1934, pp. 160-164.
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\) tively few workers nsed remain axposed.
Lead poisoning is the commonest of the industrial intoxications. The

O

toxicity of lesad depends upon & number of factors such as 3 the form of lead
.taken into the body -~ vapor, dust or solid; the solubility of the lead compound
in human tissues; ths mods of entry of lead into the body - inhslation, inges-
tion or skin absorption; ths extent of exposure; individual susceptibility
which is heightaned by numerous conditions particularly by previous attacks of
reisoning.

Among the most readily toxic of the inorganic iead compounds ars the )
orides, the carbonate, the sulphate and the chromate. /K
@ Lead is a cumlative poison and, with: a few exceptions, industrial
lead poisoning is usually a chronic condition caused by ths inhelation or in-
gestion of small amounts of soluble lsad over long periods of tims. This
| process of poisoring may go on slowly for a long period without manifesting '
any of the characteristic acuta symptoms. Lead i._nhaled, however, is far more
o rapidly and surely toxic than lsed ingested, since it reaches ths blood streem
more directly and comparatively little is eliminated unabsorbed.

There is little agresment in the estima'bes mede by verious authoriti?s

on ths minimun amount of leed which can cause poisoni.ng if ta.k:en into the bedy.
For prectical guidance, ho-rev-r, it can be agsuwed that from 1 to 2 milligrenms
teken in daily over . a period of months or ysars mey cause poisoning. A number
of facto'rs also snter intsc the estimetion of the amount of alr breathed by a

man at active work during the working day. Ten cubic meters of 2ir in a ten

0 ! hour dey is en aetinnta which very probably errs on the safe sides for the

aversge workman.  On the basis of these calculations, the lead content of tze

4 alr of workrooas where men are continuously éxposed should be kept as low as

R-A&SIB(S 9 PR3 9566
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) themselvas through the gastro-intestinsl trect as in thes familier "™lead colic”

0.1 of a milligram per cubic meter of air or else strict measures for protection
should be installed to prevent poisoning.

The symptoms of chronic lead poisoning are masny and may manifest

or the neuro-muscular systez or both. Among the symptoms most commonly noted
ars colic, metallic taste in ths mouth, obstinate comstipation and loss of
appatite, muact;lar weakness, particularly of the hends end wrists, neuritis and
joint pains, loss of weight, headachs, d:!.zzinass,.na.usea or vomlting, gasiric
distress or fatigue are among the minor symptoms that maz;' or may not be present.

The principal diagnostic signs for the dstaction of lead poisoning
in its early stages or of lead absorption, which is essentially pres-clinical
poisoning befors the onset of symptoms, are ashen pallor of the skin, tremor,
lead line on the gums, atippliné or basophilic degeneration of the red blood
cells, hemtoporphyriq in the urins and mild secondary anemia. .Othar etnor—
malities in tha blood which ers characteristic of lead poisoning are polychro-
métophﬂ:!.a, changed relative proportions of lymphocytas and polymorphonuclaar
leukocytes, increased monmonuclear cslls amd increased reticulocytes.

Repeated physical examinations should be made of workers exposed to
lead st fairly short intervals of from two to six months, depending upon the
geverity of exposure. It is importent to prevent the occurranca of lead polson-
ing, since, even though it is not oftan fatal undar modern conditions, it fre-
quently results in premeture development of chronic degenerative conditlons in
the circulatory system. '

The physiochemistry of lesed poisoning and the treatment to be pursusd

ans mmmmmmmmg_ﬂ.d_&iﬁ_

(Z)Aub, J.C., ot a.l, Lead Poisoning, Fil_liams ard Wilkins, Balt. 1926, pp. 265.
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assoclates at the Harvard School of Public Hselth and by Kahoe(3 ) and his

\
C

colleaguas of the University of Cincinnsti.

Toxdcily of Various Solvents and Plastics
Banzol is by far the most hazerdous of the solvents commonly used in v

*

industry. It has been esteblished that the maximum alloweble concerntration for
prolonged exposures is 100 parts per million. Bacause of its recognized and very
saricus dsngsr to the health of coperatives, its use ag a solvent in spray coating
operations has been largely supplanted by les:s to;!.c substences or by its less
harmful homologues toluol and xylel. These substances are not necessarily less

dangerous to life if breathed in, but, because of a lowasr volatility and a

marked odor, they are less likely to escspe umroticad into the atmosphers. Xore

L)

over, thay éc not damage the blood forming organs causing chronic permanent
injury to heelth to ths same ext;smt as does benzol. Solvent nephtha derived
from benzol is & mixbure of toluol and xylel and in the same cless with thase
substances with raga:dl to heelth hazard, while pstroleuxr naphtha is classed with!
berzine, gesoline, the chlorineted hydrocarbons and with ths alcohols, acetetes

and ketones, and with which severe poisoning is rare. Thether or not these sub-
stances have any action on the blood is still controversial. Usuelly poisonirg
by them is of the acute anesthetic type. The effects due to exposure to heavy

fumes are headache, nausea, dizziness, blurred vision, mentel confusion and less
of comnsciousness. These effects gensrally diseppear feirly quickly in fresh

air. Chronic effects from prolonged exposure are less definite but similar,

with musculzr weeiness, tramors, and verious nervous disturbances.

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

one of the most toric *o huren beings when inhtled, inasmuch as it is not oxi-

i

- 3 dired Jn the he ss i he
Kehoe,R.L,, Thamm Cholek, J., On the Normal Absorption and Excreticn oi‘
')'cf : Jd 5urne.l of Industrlal ﬁygiéna, Sept. 1933. Do
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Soms degree of tolerance can be developed to the enssthetic effect
of the aslcohols, pearticularly ethyl elcohol, probably due to accelerstion of
the normel rate of oxidation. '

Fhile methyl, butyl and aryl alcchol are increesingly toxic-judged
by their respective directly poisonous actions, this property is offset, as
fer os their fndustrial aspect is concerned, by & dscreasing volatility and
solubility. | , ' |

As is the case with benzol, the toxicity of methanol has been blamed
on its impurities, but there is ample.swidsnca of 2 sound nature that methenol
itsslf s the chief toxic fector. The sffects of the vapor, accumulating as
it reedily does in the body, are directlx'ﬁoisonous to the nsrvoué syatem, and
heve a special affinity for thas retina. Large d;ses cau~e prolonged coma,.
blindness and death. The minimal toxic dosage is not well established. Hender-
son and Eaggau;-d("'l quote Loawy as putting it at 200 parts per million for ex-
perimentel animels if inspired over a long period. It has been recommended that
ths concentration should be kept below L part per 10,000 parts of the air, or
100 parts per million.(s) ﬁhthyl alcohol, in addition to its toxicity, has
an irritating effect on the skin. :

Bakelits - FormeldehyCe fureg | >%//

-P@actically rothing is known regerding the possible effacts of

bakelite dust on the respiretory systam. The phenols in its composition might
be potentizlly harmful if exposure t6 them in the form of concentrated vepors

wes sufficient. Ceses of poisoning due to inhelestion of formaldehyde vepors,

except by accicden®, hoiever, sre rzre due to its extremely irritating effect on

oS 2 g2 Thich usmslly o=uses vorkurs to Tomov

(4)Henderson, Yendell, end Hegierd, B.W. (Tzls University), Noxious Geses;

-] o cya C Inc NeY.Co 57-

=

i{5)International Libour Office, Occupction snd Health Brochure No. 55, Geneve, 1

R~ - as1B(53) p% qbe
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: @ type of work.

O " | fures before injury occurs. Concentrations of formeldehyde in excess of 20 - ZOL parts

per million mey cause syrnptoms.(6)

In ons cese studied by a fa.ctor'y madicel inspector in Hollend markad
nervous disorder with strong somnolence was attributed to such ﬁms.(v)

Skin affections due to bakelite ars of frequent occurrence and are
popularly known as "bakelite itch". Tha face and forearms are most commonly
effected in workers handling these resins. Skin lesions ares especielly prev—
alent under conditions favoring perspiration. They may be avoidsd, therefore,
by provisions for good ventiletion and by frequént washing of the exposed skin

in alkaline solutions. Unusually sensitive persons should be removed from this

— Lingesd 01l
" : In addition to the danger- of spontensous combustion, linssed oil
| | +hon hested gives off irriteting fumes of serolein. No chronic ill-effects
‘have besn noted from this substancas though it is irritating to ths mucous mem-
@ branes of the eyes, nose, and throat. The addition of resins to the mixture

gives rise to volatils ethereal oils which have caused headaches, nausea and
even stupor. Although Dr. Barnes(s) in a study of linseed dermatitis did not
f£ind the pure oil as irri:ta'bing as linssed cake, dermatitis or infections,
aspecially of the hands ars common in workmen who come in contact with either
of thess substancaa.(g) FWorkers showing hypersensitivity to the oil mey have

to be removed from the work.

(6)Seyers, R.R. ond Dallevwlle, J.i., Prevention of Occupational Ciseases,
Mechanical Engingering, April, 1935, p..232.
O (7)Internctional Lebour Office, Geneva, 1928, Occupation and Health, Brochurs
i | #115, Bekelite.
o (S)E;,\rnes, M.H., M.De, Linseed Cermctitis, Journal of Industrial Hygiene,
i . Vol. XIII, No. 2, February, 1931, pp. 49-55.

) (9)U.S. Pvblic Health Service, Treasury Dept., Wash. D.C., Public Heelth
Bulletin No. 215, Skin Diseases in imericen Industry, 1934, pp. 41-45.

R-M-SSABCSI) p. 2T g6 6
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skin Diseaces
In addition to the toz%c propertias'of the substances handled,
occupetionsal skin disease dus to rubber Eompounds, to accelsrators and anti-
oxidants is very common in rubber workers and in those exposed to ths above
solvents and oils, especielly thoss derived from coel tapr products. There is
attached our booklat entitlsd "Prevention of 0il Pimples™ which describas some
of the protective meesurss with which these siin troubles may be decressed.

3 . One of ths most freguent causes qf dermatifia in the rubber
industry is hexamethylenetetramine used as an accelerator and paraphenylendia-
mine or similar coal tar compourds. A one per cent solution of "hexy” is said
to be sufficient to cause dermatitis and in hot weather skin trouble is almost
inavitable if this substance is -carelessly handled.

It is not, perhaps, sufficienilx‘well,understood~that contimed
exposure to- certain of these skin irritants may davelop a sevsitivity in
workers who did not at first appear to be susceptible. Once dermatitis froﬁ
"hexy", for instance, has occurred, the individual is sensitized to the substande
axd, muéh as with poison ivy, is unable to tolerate even slight exposure thsrs-
after without.skin outbreaks. Heat usually quickens the reaction.

Protective ointment conteining alkali has been recommended.

Dark, oily-skinned persons are usuelly more raais£ant to the
irritating affects.

Those having fraquent outbreaks of dermatitis or those found sen-
sitive to these substances through.patch tests should be transferred to other

cccurctions.

R-M. 25IR (S.P)?. 220 66
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(19)U.S, Public Heelth Service, Public Health Bulletin #215, Skin Hezeards in
Amerlcon Industry, Government Printing Office, Tesh. [.Ce, 1234, pr. 1-10. ;

Protective work clothing with provisions for chenging it and good.
facilities for washing, together with the .er'lforcoment of rules regarding personall
cleanliness, helps to prevent both skin troules and ceses of poisoning‘(m)
Chroma |

Chrome compounds and the haalth hazards associeted with them are dis-
cussed in ths accompanying booklst "Protsctionm of Workers-Exposed to Chromium

and Its Compounds".
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Protection. of Workers
Exposed to Chromium
and Its Compounds

INTRODUCTION ‘ .

increasingly diverse and numerous industrial appli-

I cations of chromium and its compounds have renewed.

interest in the troublesome, although not serious,

effects of the action on the skin of exposed workers, and in

studies to determine any harmful results following intro-

duction into the body. Efforts have been directed particularly
toward methods of protection for workers so exposed.

TOXICITY

All compounds of chromium are not equally toxic.
Chromic acid and the chrome salts, especially potassium and
sodium bichromate are far more toxic than the neutral salts
and oxide. The bichromates were found by Pander! to be
100 times more poisonous than the soluble chromium oxide
compounds, while chrome ironstone, native ferrous chro-
mite (F Cr, O,) and pure chromium are non-poisonous.
Kundel! is of the opinion that the irritating effect of chromi-
um oxide compounds is attributable to traces of oxidation
into chromic acid. Lewin,! on the other hand, declares, in
a cautionary notice for chrome workers generally, that all
chromium compounds, and therefore all the dyes made from
them, are poisonous.

4

"
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Chrome yellow, orange, green and red, it should be
remembered, are lead chromates, and the chief danger lies in
the lead content, which may cause chronic lead poisoning.
These compounds may be known as lemon royal, Cologne:
and Paris yellow, or lead yellow.

USES
The development and rapidly increasing popularity of

- chromium plating have increased greatly the use of chromic

acid in a variety of industrial operations. The process con-
sists in the deposition of metallic chromium by passage of
low-voltage electric current through a solution baving chro-
mic acid as its principal constituent and is -videly applied
in the manufacture of automobile fittings, plumbing fixtures
and an assortment of small hardware. Impcrtant among
other diverse industrial applications using chromates are the
manufacture of batteries; chrome tanning; manufacture of

- safety matches, particularly Danish, Swedish and “ strike-any-

where’ matches, which expo:es the dippers rather than the
mixers to chrome ulcers; phozo-engraving and photography,
especially in the **carbon-prozess™; wood coloring and hard-
ening; textile printing; dyeing of leather gloves and mittens,
fur, wool, and felt hats (usually in the steaming process),
cotton, where chrome salts are required as *“oxidizers™ and
**discharging™ agents, and aniline dyeing; the bleaching of
oils, fats, and wax; manufacture of colored glass, porcelain,
and earthenware; steel making; manufacture of pigments,
dyestuffs, and of various salts of chromic acid; manufacture
of **pyroxydine™ powder made from guncotton with bichro-
mate of ammonium and potassium; ink making; zincolithog-

raphy; cyanotype process of blueprints in which bichromate

»
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is the fixing agent; oxidation of alcchols, aldehydes, and other

oxygenated compounds; manufacture of artificial flowers, li-
noleum, wallpaper, andcalored crayons; in the rubber indus-
try on secondary operations, such as paint pigments, welding
molds, and tire rims, plating processes and large cleaning
baths; in the leather industry (workers sometimes follow the

. practice of using their bare feet to scak the leather in tubs,

in which case, chrome sores develop between the toes); and

in analytical chemistry.
MODES OF CONTACT

Chromic acid and its compounds are conveyed to the
skin and mucous membranes:

First, through handling the dry material itself, either as
crystals or in the form of 2 fine powder.

" Second, through contact with solutions of the material.

Third, through exposure to the atmosphere containing
the material in the form of 2 vapoz, spray, or mist, or as a.
dust, in varying amounts, depending upon the technique
practised.

EFFECTS ON WORKERS

The action of chromic acid and its compounds affects
particularly the skin and mucous membranes. The more
common manifestations may be grouped under the follow-
ing three headings:

1. Dermatitis. This may ozcur as a diffuse inflamma-
tion or assume a vesicular or papular form. Its lozation is
chiefly on the fingers, hands, face, and ozcasionally on the
chest and feet. Trumper® describes a typical chrome eczema
which attacks the hands, arms, face and nezk of the worker.

.

>
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" He states that the cellular tissue of the face may be swollen

to such an extent as to cause temporary blindness by occlu-
sion of the orbit. The initial attack may occur during the
first day in the chrome shop or may not occur until after
several years. Carozzi® also observed an eczema with cedema.
and pain and reports cases of septic granuloma among the
sequele of this irritation of the skin.

Ficurz I :
Chrome dermatitis caused by chrome solution in a blueprint developer.
(Courtesy of Dr. Apzramz Ross Saary, Division of Industrial Hygiene,
New York State Department of Labor.)
2. ““*Chrome holes™——single or multiple ulcerations of the
skin and subcutaneous tissues. These ulcerations vary in

_ size from that of a pinhead to approximately 10 millimetres

4
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in diameter. The ulcer develops slowly without pain, prac-
tically always at the site of a previous crack or injury in the
skin. It may penetrate very deeply with loss of tissue and
infiltration, and it heals with difficulty. According to
Prosser White,! these ulcers always leave scars which are

. usually quite distinctive..

Secondary infections are said to result sometimes.from
chrome lesions on the skin, but it is likely that the bordering
tissues become infected, rather than the lozal injury, owing
to the bactericidal praperties of the chromium compound
retained in the chrome holes. However, White! attributes
the itching, smarting, and pain which workers complain of,
especially at night, to erosion of the tissues by the trypsin™
liberated during the undisturbed growth of pyogenic
organisms. He also believes that the septic granuloma
results from a low and slow form of inflammation or
irritation, due to the feeble but repeated activity of infecting
organisms.

3. Irritation of the respiratory mucous membranes, with:
nasal ulceration and perforation of the nasal septum. The
inflammation of the respiratory mucous membranes is limited
usually to the nasal passages. The nasal septum is exposed.
to dusts and fumes through inhalation, becomes ulcerated,
and finally perforation occurs at a point where the blood
supply of the tissues is scanty. The erosion of the septum
takes place slowly and those affected are unaware of any
injury. There may occur a slight feeling of soreness or irri-
tation of the nose.and the patient may complain of nose
bleeding, but seldom is there much blood lost. No defor-
mity of the outward appearance of the nose takes place, nor

5
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Figure 11
Chrome ulcers—hands of leather tann ’
er.
(Courtesy of United States Public Health Service.)
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PROTECTION OF WORKERS EXPOSED TO CHROMIUM AXD ITS COMPOUNDS

is the breathing interrupted. The entire process may be -
complete in as short a time as one week. The perforation is 1
permanent. Although the nose is the usual site of attack, !
: other mucous membrares may te affected. Ulcers of the 1
tonsils, palate and larynx have been reported. E

Contrary to what:might be expected, the eyes are rarely .
seriously affected. Tattcoing of the cornea following in- 1
flammation of the superficial layers of tke cornea (keratitis) 1
may be caused by the formation of the insoluble oxide of ‘
chromium from chromic acid under the action of light, and ‘
may result in a diminution of vision.

Systemic disease from chromium rarely occurs as a
result of industrial exposure. Vomiting was noticed by
Trumper® in 4 out of 160 persons suffering ill effects from
chromium plating. The vomiting occurred suddenly with-- 1
out any previous malaise and came on immediately after
taking food. Joules,* in reporting a case of asthma in a
chrome worker, calls attention to cases of asthma reported
by two French observers, Drs. Delpech and Hillairet, as
long ago as 1869, and also by Sir Thomas Legge in 1899.
Carozzi,? although noting that others speak of an action by
chromates either on the respiratory or digestive tract or on
the kidney tubuli, inds it somewhat difficult to attribute to
chromates any of the bronchitis, asthma, albuminuria, or
nephritis observed from time to time among these workmen. ’

Dr. Alice Hamilton” believes the lesions are lozal always {
and never develop into skin cancer and offers in confirmation
the British factory inspector’s report in which no case of
chrome ulcer undergoing carcinomatous degeneration has
ever been reported, nor any case of constitutional trouble.

T

.
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PREVENTIVE MEASURES

The harmful effects from chromium compounds can be k
wholly eliminated or reduced to a minimum so that the 4
risk becomes negligible. The responsibility is equally !
i divided between the management and the worker.

Plant Hygiene i i
1. SeereGaTION—In order that as few workers as ]
possible will be expased to chromium compounds, all opera- j
tions involving their use should be localized in departments
completely separated from other departments of the plant. 4
Workers from other departments should be prohibited from
coming in contact with chrome operations unless they take ]
the same precautions as chrome workers. .

2. VeEnTiLATION—Reliance cannot be placad on natural
ventilation. Efficient local exhaust ventilation, as near as pos-
o sible to the source of the hazard, is essential. Among the

g several notable studies conducted in industrial plants on the
quantitative exposure to chromium compounds and methods
of control is a recent study of the health hazards in.chro-
mium: plating by the United States Public Health Service! ! _i
‘ Drawing the air laterally across the top of the plating tanks X

into ducts from one to two inches wide and extending fully ; i
i along one or more sides of the tanks is recommended as the
most efficient method of ventilation. To be effective, the _
duct should not be required to draw the air laterally for a i
distance of more than 18 inches. This report further recom-
mends that the level of the plating solution should be at
least eight inches below the top of the tank and the duct
should be at the top of the tank. For effective ventilation, it
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is necessary to have an air velocity at the duct of about
2,000 feet per minute.

There has been observed another type of exhaust, a
diagram of which is shown in Fig. III, which proved effective
and has the advantage of supplying a large exhaust area.
The suction is sufficiently powerful to draw the smoke from

a cigarette or cigar at the breathing level of 2 man: standing

by the tank.

Wherever the material is used in crystal or powder form
in operations, such as mixing, sifting, drying, grinding,
emptying, and packing, hermetically sealed apparatus with
efficient exhaust ventilation should be employed, if at all
practicable. The material should be handled mechanically
rather than by hand. Chromate in solution may be del.v'
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ered from the vats to the tanks through pipe lines operated
by a pump:

Workers <hould te prohibited from continuing. opera-
tions after the ventilating system fails to operate properly
or breaks down, and should rot resume work until efficient
exbaust ventilation has been restored.

3. Praxt Housexeeprvg—Strict cleanliness of work
plsces, floors, apparatus, and tools is an important feature in
preventive work. Articles should be transferred from vat to
tank and from tank to racks with 2 minimum of dripping. It
has been recommended that the floor in the vicinity of the
processes be covered with sawdust and that this be re-
] newed daily. Sociled work places should be cleaned fre-
quently. The production of dust must be controlled.

Personal Hygiene

r. Prorecrive Croraivg—Protective clothing is not
always practicable and, in many instances, may defeat the
purpose for which it was intended. Rubber gloves, apron,
and boots are sometimes recommended, but it so happens
that, in raising objects to a rack, the solution runs off the
gloves onto the arms and, when the hands are lowered, the
solution finds its way inside of the gloves. The solution
likewrize may drip from a rubber apron into the.boots. Thus,
instead of such clothing protecting the skin, the gloves and
toots become veritable compresses. The use of long India
rubber gloves, maintained in good condition, so arranged as
to prevent solutions and dusts from reaching the inside of the:
glove, is undoubradly of value where contamination with
solutions or powdered material is inevitable. Hip rubber

10
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boots, fitted snugly to the thighs, are also valuable precaution-
ary measures. Washable working clothes or overalls, kept
in good repair, should be wom, and provision for washing
the hands frequently in running water or a neutralizing
solution should be made convenient to the working places.
The solutions usually recommended are: bisulphite of soda,
salt of bismuth or of zinc or calcum. The daily shower
bath is essential. A complete change of clothing upon
quitting work at night is recommended. Clothing which
becomes saturated with chrome solutions should be carefully
washed and dried.

2. ProrEcTiVE OmNTMENTS-—A variety of ointments for
the purpose of protecting the skin agains: chromium com-
pounds has been recommended to be applied before com-
mencing work. Petrolatum (vaseline) and lanolin have been
recommended, either alone or combined. Among others, one
consists of mineral vaseline (16 parts), soft parafin (2 parts)
and cyllin (1 part), and still another of soft paraffin (3 parts),
lanolin (1 part), with the addition of 1o to 15 drops of go per
cent. carbolic acid. A procedure found practicable in the
prevention of irritating substances used in industry is as
follows. Bach worker, at the beginning of each shift, is re-
quired to wash his hands and arms with scap and warm
water and rub castor oil, or lanolin and castor oil (equal
parts) into the pores of hands, arms and face. If the skin
feels too greasy after this application, the excess may be
wiped off with a clean cloth. The tissues of the nose may
also be protected by petrolatum. paraffin, or some protective
cintment. The insertion into the nose of plugs of cotton,
moistened with silicic acid or tincture of myrrh, have been
recommendead.
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3. ReseriraTORs AND GoOGGrLEs—These may be used
advantageously where the exposure to chrome dust is of i
short duration, but their continued use is to be discouraged 3
and is an admission of failure on the part of the plant to
] control the hazard. 1

Medical Supervision .

Periodic medical examination and inspection of the skin
and mucous membranes of the nose and mouth, on resuming
work after absence for any cause whatever, of employees 1
engaged in chrome operations, have been found effective in J
‘ reducing the prevalence of chrome sores and in indicating i
the efficiency of protective mzasures. Such examinations
are required monthly in Germany and Great Britain. Note i
should be made of any small abrasion or cut and the denuded . i
area should be covered’ with waterproof plaster before 1
resuming work. :

i Treatment

! The treatment of any chemical wound is best left to a
i competent medical attendant. The acute dermatitis readily
: : responds to treatment. Usually the avoidance of further :
) exposure, together. with soothing treatment, such as com- ,
presses soaked in calamine lotion, is sufficient. According
to Trumper,’ as soon as all irritation has ceased, usually in
two days, the patient should resume work, visiting the
medical attendant regularly for dressing, however. He
states that, if patients remain away from work until the cure ]
is complete, they render themselves very liable to a recur-
rence on resuming work. In the treatment of chrome ulcers,

12
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1 - the first treatment is to neutralize the substance at once
' by a weak alkali or reducer, such as sulphite of soda, and con-

i tinue the applications as aftertreatment. A § per cent.
: ammoniated mercury cintment also has been recommended ,
for the treatment of chromium sores. Ulcerations of the nasal

septum and advanced skin lesions should not be treated by
inexperienced persons, but should be cared for by a doctor.

il
1
1 ( The Determination of Chromates in the Working
. Environment

The amounts of chromium compounds present in the
atmosphere of workrooms depend upon the extent of their ,
' use, the nature of the process involving theic use, and es ,

pecially the effectiveness of measures designed to control
their escape into the air. Bloomfield® fourd that chromium
platers in the plants investigated by him were exposed to
) chromic acid mist in amounts. varying from 1 to as high as 56 .
milligrams per 10 cubic meters of air. Physical examina-
tions of these workers showed that continuous daily expos-
ure to concentrations of chromic acid greater than 1 milli-
gram in 10 cubic meters was likely to- cause definite injury ]
to the nasal tissue of the operator. Bloomfield quotes
Legge as finding about o.7 milligrams of bichromate dust per
j 10 cubic meters of air in the neighborhood of workmen
employed in the crushing process in a bichromate factory,
and these workers had ulceration and perforation of the
nasal septum.

A choice of methods available for determining the air
i* content of these compounds is limited. The usual methods
of determining gases by aspiration through some absorbing
medium, although accurate, are not generally used, for the

3
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reason that it is desirable to employ a more rapid rate of

sampling to correspond with the normal breathing rate of !

the: worker, which is approximately one cubic foot per min- 1

ute, whereas the usual maximum capacity of gas absorption

tubes or bottles is approximately one liter per minute or one
. twenty-eighth of the desired rate.

The method best adapted perhaps for collecting air
samples is by means of the Greenburg-Smith impinger" pro-
vided with the all-glass impinger tube. This same appa-
ratus, in most instances, is used in America for making dust
determinations. ‘The impinger collects the sample by aspirat- ;
ing the air and impinging the material onto a fla: surface
covered by a liquid in a container. The impinger is actuated
by suction supplied by steam ejectors operated by com-

. pressed air. The rate of air flow, during sampling, is meas- ]
1 ured by means of a small vacuum gauge inserted into the 1
suction line. It is an advantage, in entrapping chromic acid,
] to use an alkaline solution as the liquid in the impinger flask. :
In-order to prevent action of the chromic acid on the rubber ]
stopper in the flask, the stopper may be coated with a thin.
film of parafin. The paraffin is best applied as a solution of
} paraffin in a solvent, such as gasoline or carbon tetrachloride.
The chromium contained in the samples may be deter-
mined quantitatively by the iodometric method of titration.™
Industrial plants usually have their own chemist, who,
with a little additional training, can learn the technique of
collecting samples and conducting the analyses. A number
of states no doubt offer this service without cost through
‘their departments of industrial hygiene. ' i
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Protection of Workers
Exposed to-Chromium
and Its Compounds

INTRODUCTION
HE increasingly diverse and numerous industiial appli-
l cations of chromium and its compounds have rznewed
interest in the troublesome, although not serious,

" effects of the action on the skin of exposed workers, and in

studies to determine any harmful results following intro-
duction into the body. Efforts have beendirected particularly
toward methods of protection for workers so exposed.

TOXICITY

All compounds of chromium are not equally toxic.
Chromic acid and the chrome salts, especially potassium and
sodium bichromate are far more toxic than the neutral salts
and oxide. The bichromates were found by Pander! to be

100 times more poisonous than the soluble chromium oxide.

compounds, while chrome ironstone, native ferrous chro-
mite (FECr,O,) and pure chromium are non-poisonous.
Kundel! is of the opinion that the irritating effect of chromi-
um oxide compounds is attributable to traces of oxidation
into chromic acid. Lewin,! on the other hand, declares, in
a cautionary notice for chrome workers generally, that all
chromitim compounds, and therefore all the dyes made from
them, are poisonous.

I

i o aad L s

Metropolitan Life, Dust Survey of Raybestos-Manhattan's Bridgeport and Stratford Plants (1935)

ACL Doc 13419 - Page 48 of 66

A-n 2598 (s ?)f-*h’djéé

Published by AsbestosClaims.Law
asbestosclaims.law/library/13419/48

[

PR DT E


https://asbestosclaims.law/library/13419/48

Metropolitan Life, Dust Survey of Raybestos-Manhattan's Bridgeport and Stratford Plants (1935)

ACL Doc 13419 - Page 49 of 66

METROPOLITAN LIFE INSCRANCE COMPANY

Chrome yellow, orange, green and red, it should be
remembered, are lead chromates, and the chief danger lies in
the lead content, which may. cause chronic lead poisoning.
These compounds may be knowmn as lemon royal, Cologne
and Paris yellow, or lead yellow..

USES

The development and rapidly increasing popularity of
chromium plating have increased greatly the use of chromic
acid in a variety of industrial operations. The process con-
sists in the deposition of metallic chromium by passage of
low-voltage electric current through a solution having chro-
mic acid as its principal constituent and is widely applied
in the manufacture of automobile fittings, plumbing fixtures
and an assortment of small hardware. Important among
other diverse industrial applications using chromates are the

- manufacture of batteries; chrome tanning; manufacture of

safety matches, particularly Danish, Swedish and** strike-any-
where™ matches, which expo:es the dippers rather than the
mixers to chrome ulcers; photo-engraving and photography,
especially in the *“carbon-prozess™; wood coloring and hard-
ening; textile printing; dyeing of leather gloves and mittens,
fur, wool, and felt hats (usually in the steaming process),
cotton, where chrome salts are required as **oxidizers™ and
*“discharging™ agents, and aniline dyeing; the bleaching of
oils, fats, and wax; manufacture of colored glass, porcelain,
and earthenware; stee! making; manufacture of pigments,
dyestuffs, and of various saits of chromic acid; manufacture
of “pyroxvdine™ powder made from guncotton with bichro-
mate of ammonium and potassium; ink making; zincolithog-
raphy; cvanotype process of blueprints in which bichromate

-
-

., "

R 3s1B (S8 p-r9 % 6b

Published by AsbestosClaims.Law

asbestosclaims.law/library/13419/49


https://asbestosclaims.law/library/13419/49

N
7

———{

l| PROTECTION OF WORKERS EXPOSED TO CHRCMIUM AND ITS COMPOUNDS

oy

i is the fixing agent; oxidation of alcobols, aldehydes, and other

: oxygenated compounds; manufacture of artificial flowers, li-
noleum, wallpaper, and colored crayons; in the rubber indus-
try on secondary operations, such as paint pigments, welding
. molds, and tire rims, plating processes and large cleaning -
baths; in the leather industry (workers sometimes follow the
practxce of using their bare feet to socak the leather in tubs,
in which case; chrome sores develop between the toes); and
in amalytical chemistry.

MODES OF ‘CONTACT

Chromic acid and its compounds are conveyed to the
skin and mucous membranes:

First, through handling the dry miaterial itself, either as
crystals or in the form of a fine powder.

Second, through contact with solutions of the material.

Third, through exposure to the atmosphere containing
the material in the form of a vapor, spray, or mist, or as a
dust, in varying amounts, depending upon the technique
i practised. i

"EFFECTS ON WORKERS

The action of chromic acid and its compounds affects
particularly the skin and mucous membranes. The more
common manifestations may be grauped under the follow-
ing three headings:

t. Dermatitis. This may ozcur as a difuse inflamma-
tion or assume a vesicular or papular form. Its lozation is
chiefly on the fingers, hands, face, and o:casionally on the
chest and feet. Trumper® describes a typical ch-ome eczema
which attacks the hands, arms, face and nezk of the worker.
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He states that the cellular tissue of the face may be swollen
to such an extent as to cause temporary blindness- by occlu-
sion of the orbit. The initial attack may occur during the
first day in the chrome shop or may not occur until after

" several years. Carozzi® also observed an eczems with cedema

and pain and reports cases of septic granulom: among the
sequelz of this irritation of the skm.

Ficure
Chrame dermatitis caused by chrome solution in a blueprine developer.
(Courtesy of Dr. Apecamme Ross Saarx, Division of Industrial Hygiene,
New Yorg Scate Departmens of Labor.)
2. ‘““Chrome holes™—single or multiple ulcerations of the
skin and subcutaneous tissues. These ulcerations vary in
size from that of a pinhead to approximately 10 millimetres

4
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PROTECTION OF WORKERS EXPOSED TO CHROMIUM AND ITS COMPOUNDS

in diameter. The ulcer develops slowly without pain, prac-
tically always at the site of a previous crack or injury in the
skin. It may penetrate very deeply with loss of tissue and
infileration, and it heals with difficulty. According to
Prosser White,* these ulcers always leave scars which are
usually quite distinictive.

Secondary infections are said to result sometimes from
chrome lesions on the skin, but it is likely that the bordering
tissues become infected, rather than the local injury, owing
to the bactericidal properties of the chromium compound
retzined in the chrome holes.  However, White* attributes
the itching, smarting, and pain which workers complain of,
especially at night, to erosion of the tissues by the" trypsin™
liberated during the undisturbed growth of pyogenic
organisms. He also believes that the septic granuloma
results from 2 low and slow form of inflammation or
irritation, due to the feeble but repeated activity of infecting

"3. Irritation of the respiratory mucous membranes, with
nasal ulceration and perforation of the nasal septum. The
inflammation of the respiratory mucous membranes is limited
usually to the nasal passages. The nasal septum is exposed
to dusts and fumes through inhalation, becomes ulcerated,
and finally perforation occurs at a point where the blood
supply of the tissues is scanty. The erosion of the septum
takes place slowly and those affected are unaware of any
injury. There may occur a slight feeling of soreness or irri-
tation of the nose and the patient may complain of nose
bleeding, but seldom is there much blood lost. No defor-
mity of the outward appearance of the nose takes place, nor

5
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Chrome ulcers—hands of leather tanner,
(Cuurtesy of United States Public Health Service.)
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is the breathing interrupted. The entire process may be
complete in as short a time as one week. The perforation is
permanent. Although the nose is the usual site of attack,
other mucous membrares may te affected. Ul'cers of the
tonsils, palate and larynx have been reporteq.

Contrary to what might be expected, the eyes are rarely
seriously affected. Tattcoing of the correa following in-
flammation of the superficial layers of the cornea (keratitis)
may be caused by the formation of the insoluble oxide of
chromium from chromic acid urder the action of light, and
may result in a diminution of vision.

Systemic disease from chromium rarely occurs as a
result of industrial exposure. Vomiting was roticed by
Trumper® in 4 out of 160 persons suffering ill effects from
chromium plating. The vomiting occurred sudderly with-
out any previous malaise and came on immediataly after
taking food. Joules,” in reporting a case of asthma in a
chrome worker, calls attention to cases of asthma reported
by two French observers, Drs. Delpech and Hillairet, as
long ago as 1869, and also by Sir Thomas Legge in 1890.
Carozzi,? although noting that others speak of an action by
chromates either on the respiratory or digestive tract or on
the kidney tubuli, finds it somewhat dificult to attribute to
chromates any of the bronchitis, asthma, albuminuria, or
nephritis observed from time to time among these workmen.

Dr. Alice Hamilton’ believes the lesions are local always
and never develop into skin cancer and offers in confirmation
the British factory inspector’s report in which no case of
chrome ulcer undergoing carcinomatous degeneration has
ever been reported, nor any case of constitutional trouble.
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PREVENTIVE MEASURES
The barmful effects from chromium compounds can be
wholly eliminated or reduced to a minimum so that the
risk becomes negligible. The responsibility is equally
divided between the management and the worker.

Plant Hygiene _

1. SeerecaTioN—In order that as few workers as
possible will be exposed to chromium compounds, all opera-
tions involving their use should be localized in departments
completely separated from other departments of the plant.
Workers from other departments should be prohibited from-
coming in contact with chrome operations unless they take
the same precautions as chrome workers.

2. VenTLATION—Reliance cannot be placed on natural
ventilation. Efficient local exhaust ventilation, as near as pos-
sible to the source of the hazard, is essential. Among the
several notable studies conducted in industrial plants on the
quantitative exposure to chromium compounds and methods
of control is a recent study of the health hazards in chro-
mium plating by the United States Public Health Service.®
Drawing the air laterally across the top of the plating tanks
into ducts from one to two inches wide and extending fully
along one or more sides of the tanks is recommended as the
most eficient method of ventilation. To be effective, the
duct should not be required to draw the air laterally for a
distance of more than 18 inches. This report further recom-
mends that the level of the plating solution should be at
least eight inches below the top of the tank and the duct
should be at the top of the tank. For effective ventilation, it
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is necessary to have an air velocity at the duct of about

2,000 feet per minute.
There has been observed another type of exhaust, a

N~y pota®

and has the advantage of supplying a large exhaust area.

1 a cigarette or cigar at the breathing level of a man standing
by the tank.

Whereverthemtenalmusedmcrystal or powder form
in operations, such as mixing, sifting, drying, grinding,
emptying, and packing, hermetically sealed apparatus with
efficient exhaust ventilation should be employed, if at all
practicable. The material should be.handled mechanically
] rather than by hand. Chromate in solut‘on may be deliv-

diagranmy of which is shown in Fig. III, which proved effective.
The suction is sufficiently powerful to draw the smoke from -
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ered from the vats to the tanks through pipe lines operated
by a pump.

Workers should ke prohibited from continuing opera-
tions after the ventilating system fails to operate properly
or breaks down, and should rot resume work until eficient
exhaust ventilation has been restored.

5. Prant Housexeering—Strict cleanliness of work
places, floors, apparatus, and tools is-2n important feature in
preventive work. Articles should be transferred from vat to
tank and from tank to racks with a minimum of dripping. It
has been recommended that the floor in the vicinity of the
processes be covered with sawdust and that this be re-
newed daily. Soiled work places should be cleaned fre-
quently. The production of dust must be controlled. )

Personal Hygiene

1. ProtEcTIVE CLOTHING—Protective clothing is not
always practicable and, in many instances, may defeat the
purpose for which it was intended. Rubber gloves, apron,
and boots are sometimes recommended, but it so happens
that, in raising objects to a rack, the solution runs off the
gloves onto the arms and, when the hands are lowered, the
solution finds its way inside of the gloves. The solution
likewise may drip from a rubber apron into the boots. Thus,
instead of such clothing protecting the skin, the gloves and
Eoots become veritable compresses. The use of long India
rubber gloves, maintained in good condition, so arranged as
to prevent solutions and dusts from reaching the inside of the
glove, is undoubtedly of value where contamination with
solutions or powdered material is inevitable. Hip rubber
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PROTECTION OF WORKERS EXPC'SED TO CHROMIUM AND ITS COMPOUNDS

’ boots, fitted snugly to the thighs, are also valuable precaution-
ary measures. Washable working clothes or overalls, kept
! in good repair, should be worn, and provision for washing
4 ’. the hands frequently in runring water or a neutralizing
solution should be made convenient to the working places. '
- The solutions usually recommended are: bisulphite of soda, 4 :

ealt of bismuth or of zinc or calcium. The daily shower : ]
1 bath is essential. A complete change of clothing upon
quitting work at night is recommended. Clothing which
becomes saturated with chrome solutions should be carefully
washed and dried.

] 3. Protecrive OmmyveNnTs—A variety of ointments for
' the purpose of protecting the skin against chromium com-
pounds has been recommended to be applied b-2fore com-
mencing work. Petrolatum (vaseline) and lanolin bave been
recommended, eitheralone or combined. Among otiers, one
consists of mineral vaseline (16 parts), soft paraffin (2 parts)
- 3 and cyllin (z part), and still another of soft paraffin (3 parts),
lanolin (z part), with the addition of 1o to 15 drops of go per
cent. carbolic acid. A procedure found practicable in the
prevention of irritating substances used in industry is as
follows. Each worker, at the beginning of each shift, is re-
quired to wash his hands and arms with scap and warm
, water and rub castor oil, or lanolin and castor ail (equal :
i parts) into the pores of hands, arms and face. If the skin 4
feels too greasy after this application, the excess may be ;
wiped off with a clean cloth. The tissues of the nose may X
also be protected by petrolatum, paraffin, or some protective .
cintment. The insertion into the nose of plugs of cotton,
moistened with silicic acid or tincture of myrrh, have been
recommended. i
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3. ReseiraTors AxD GocGrzs—These may be used {
advantageously where the exposure to chrome dust is of i
short duration, but their continued use is to be discouraged
and is an admission of failure on the part of the plant to
control the hazard. i

Medical Superuision

i , Periodic medical examination and inspection of the skin

and mucous membranes of the nose and mouth, on resuming

work after absence for any cause whatever, of employees

engaged in chrome operations, have been found effective in

reducing the prevalence of chrome.sores and in indicating 4

the efficiency of protective measures. Such examinations . & :
)

e Ty

are required monthly in Germany and Great Britain. Note
should be made of any small abrasion or cut and the denuded :
area should be covered with waterproof plaster before 3
resuming work.

e

Treatment. j

The treatment of any chemical wound is best left to a
competent medical attendant. The acute dermatitis readily 3
responds to treatment. Usually the avoidance of further
exposure, together with soothing treatment, such as com- .
presses soaked in calamine lotion, is suficient. According } 4
to Trumper,’ as soon as all irritation has ceased, usually in
two days, the patient should resume work, visiting the
medical attendant regularly for dressing, however. He

- states that, if patients remain away from work until the cure 1
is complete, they render themselves very liable to a recur-
rence on resuming work. In the treatment of chrome ulcers,

12
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the first treatment is to- neutralize the substance at once 4
. by a weak alkali or reducer, such as sulphite of soda,and con- ]
tinue the applications as after-treatment. A § per cent. j
ammoniated mercury ointment also has been recommended
. for the treatment of chromium sores. Ulcerations of the nasal 1
septum and advanced skin lesions should not be treated by ;
inexperienced persons, but should be cared for by a doctor. 4

The Determination of Chromates in the Working
Environment

The amounts of chromium compounds present in the
atmosphere of workrooms depend upon the extent of their
use, the nature of the process involving their use, and es- 3

_pecially the effectiveness of measures designed to control
their escape into the air. Bloomfield" found that chromium
platers in the plants investigated by hir were exposed to
chromic acid mist in amounts varying from 1 to as highas 56 i
milligrams per ‘10 cubic meters of air. Physical examina- 1
tions of these workers showed that continuous daily expos-
ure to concentrations of chromic acid greaterthan r milli- i

] gram in 10 cubic meters was likely to cause definite injury 3

: to the nasal tissue of the operator. Bloomfield quotes 3 ]

i Legge as finding about 0.7 milligrams of bichromate dust per i

- 10 cubic meters of air in the neighborhood of workmen , ]

employed in the crushing process in a bichromate factory,

i and these workers had ulceration and perforation of the 1

. nasal septum. f 1

A choice of methods available for determining the air
content of these compounds is limited. The usual methods
of determining gases by aspiration through some absorbing
medium, although accurate, are not generally used, for the

13
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reason that it is desirable to employ a more rapid rate of
sampling to correspond with the normal breathing rate of
the worker, which is approximately one cubic foot per min-
ute, whereas the usual maximum capacity of gas absorption
tubes or bottles is approximatély one liter per minute or one 3
‘ twenty-eighth of the desired rate. ' ;
i The method best adapted perhaps for collecting air
i samples is by means of the Greenburg-Smith impinger" pro- s X
vided with the all-glass impinger tube. This same appa-
ratus, in most instances, is used in America for making dust
determinations. The impinger collects the sample by aspirat-
ing the air and impinging the material onto a flat surface
covered by a liquid in a container. The impinger is actuated
by suction supplied by steam ejectors operated by com-
pressed air. The rate of air flow, during sampling, is meas-
ured by means of a small vacuum gauge inserted ‘ato the -
3 suction line. It is an advantage, in entrapping chromic acid,
to use an alkaline solution as the liquid in the impinger flask.
o ] In order to prevent action of the chromic acid on the rubber
- stopper in the flask, the stopper may be coated with a thin ; :
- film of parafin. The paraffin is best applied as a solution of E ]
paraffin in a solvent, such as gasoline or carbon tetrachloride. t
] The chromium contained in the samples may be derer- 3
mined quantitatively by the iodametric method of titration.!* t
Industrial plants usually have their own chemist, who,
with a little additional training, can learn the technique of
collecting samples and conducting the amalyses. A number
of states no doubt offer this service without cost thrOJgh
their departments of industrial hygiene.

14
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