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plete and informative.

The following report is a study of dust conditions in the
Manheim plant of the United States Asbestos & Rubber Division of the
This study was carried on during PFebruary,
1930, by the Industrial Health Service of the Metropolitan Life Insur-

It is the third unit in a series of studies of the asbestos
industry in the United States and Cansda for the purpose of determining
the extent and nature of atmospheric pollution to which asbestos ﬁrkers

" are exposed and whether there can be demonstrated any harmful effect to

This study differs from the two preceding ones in that there
were included physical examinations of employees, hence it is more com-

* ¥ ¥ 3 ¥
»
S, ¢ (
ﬁ: Ozard
Metropolitan Life Insurance Company, A Study of Dust Conditions in Raybestos-Manhattan's Manheim Plant (1930) Published by AsbestosClaims.Law

ACL Doc 11752 - Page 2 of 36

asbestosclaims.law/library/11752/2


https://asbestosclaims.law/library/11752/2

Ty

APPARATUS AND METHODS OF SAMPLING:

o O

The impinger method(l)was used for collecting samples of dust in
the air. This is accomplished by aspirating the air to be sampled, and imping-|
ing it upon a flat surface under a liquid of either distilled water or alcohol.
In general whenever the dust collected is of a siliceous nature an alcohol- |
water mixture is used to prevent any silica going into solution. Pyrex flasks

are used as containers to collect the samples, as experience has shown that

.

EVL P RO S

this glass is, for all purposes, practically insoluble. The volume of air is
meesured by means of a flow meter or else. a vacuum gauge and the air sample is :
aspirated by suction supplied either by an electrically driven pump or else . :
by an ej'ector actuated by compressed air. Ezch dust sample 'collected repre~ . "
sented a volume o.f gir of from 50 to 80 cub.ic .feet. =

* 0..
« @ R .
1 (4

Due to the high concentrations of dust in the departments of this
plant this size sample was found to be representative and of sufficient size

| for analysis. The impinger was placed in close proximity to and at the breath-
'ing level of the workmen.
Mr samples were also taken with the electric precipitator{2) for
dust particle measurements. This instrument is designed upon the 'principle
of the Cottrell precipitator. Air.is drawn through an electrostatic fleld,

where the dust particles are deposited upon a celluloid foil, by means of a

small electrically driven pump. The volume of alr sampled is measured by means|

(1)¥"Comparative Tests of lnstruments for Determining Atmospheric Dusts®, -
a Public Health Bulletin, No. 144, Treasury Dept., Washington, D.C.
(2)®Determination of &aspensoids by Alteruating Current Precipitators®, -
Philip Drinker and Robert W. Thomson, Journal of Industrial Hygiene, Vol. VII,
No. 8, June, 1925.
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of a flow meter. From 10 to 50 cubic feet of air were teken Tor a sample.
O< The collected dust samples were transported to the laboratory where
total dust counts were made, ard particle size measurements were taken. The
results are tebulated snd appeer in graphs atteched. The percentsges of the
§arious sized perticles may be interpolated from these graphs.

Micropbotographs of these dust particles were taken under high power
erd were further enlarged by being projected upon a screen by means of a lanterp
slide projector. The enlarged particles were then measured with a ruler. Knoxt
ing the entire enlergement (by actual measurement) it was possible to calculate
the originel perticle size.(3) By the use of Hezen's(#) logarithmic rroba-
bility paper, the logarithms of the function to be measured - in this case
g microns - ere plotted as ordinates sgainst the probability of occurrence as
- abscissae. Since the line is straight, exterpoiation and interpolation of any
desired reglion is facil._‘!.tated. '

It ¥ill be noted from these curves that from 86 to 99% of the parti-
cles ere less than 10 microns in their greatest diameter.

The analyses are reported in total particles per cubic foot, end elso
in the corresponding weight of the dust in milligrams. There is no indicated

reletionship between the dust counts end the corresponding weights.
DESCRIPTION OF PLANT:

The plant at Vanheim consists of a number of one-story and two two-
story buildings. One of the two-story buildings houses the offices, laborator-

- ies, dispensary end store room, while the other is devoted to the preparation

Q (- )Grnn Ho 94 Photomcrogr%h:.c Vethod for the Determinastion of Particle Sizp
of Frint’and Rubber Pigmenls", Journsl Franklin Institute, 1921, 192, 657.

(4 Whipple, G.C. Vital Stutistica, M.Y. Jobn Viley & Sons,Inc. 1925, p. 451 ,
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g J | room and brake-band weave room on th'e first floor and the caxding, spinning arnd
spooling operations are performed on the second floor.

04 The other one-story buildings are occupied by spooling, twisting end
brosd loom operations, brake-bend treating end packing memufacturing, shops

and shipping depertment.

PREPARATION DEPARTHENT:

The asbestos is received in bags and emptied upon the floor. It is
then shoveled into pug mills or chasers from which it is passed into an opener
and on a shaker sieve. Here it is plled on the floor to made up into mixtures
with proportionate amounts of cotton which has elreedy been passed through en

opener. The batches of mixed cotton &nd esbestos are passed through a mixer

L]
-

@ picker and carried by suction through a pipe to bins in the card roor on the
second floor. In this suction pipe oil is applied to the mixture of cotton

and asbestos by means of sprayers. Judging from the high dust counts found

in the card room, as compered with those found at similer locstions in the plant
at Cherleston, the method of epplying the oil does not appear.to be as effectivel

Two card machines working on waste materisl ere making wicking in this
department. One loom is operating on brake-bands.

The exhaust systems at the various machines were only in partial oper-
ation due to relocation of machines. No hmidifying system was in operation.
The tempcrature of this department at the time of visit was 67° F. with & rela-
@ tive mmidity of 37%, ss compared with outdoor temperature of 59° F. and a rela-
tive mmidity of 67%. The high incidence of dust in this department is partly
due to the alterations being made. |

0.

120630
130680

0o
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Te
t-
]
TiBLE RO, 1 : w2
PREPARATION ROOM _
Sampl Building Dept. Location of Sampling Total Counts of Felght of Dust
o No.e Bo. ¢ Ngf of. Dust Particles in milligrems
¢t N - '- per cubic foot  per gubic foot
.
) 1 5 1  Alongside exhaust pipe from 43,259,154 N 2.5
= verticsl opener discharging
on to shaker sieve _
? i
5 5 1  Alongside loom 946. Only one 2,201,597 ! .46
loom in preparation room .
¥
+ 4 5 1  Alongside chasers #1 and 2 3,185,214 J .47
: J o
5 3 1 At the side of shaker sieve 25,809,528 P 1.57
c . yi
6 ] 1l Floor mixing center of room 5,457,689 «45
8 5 .1  MAlongside feeder end of wick , 5,067,129 n .40
card working waste materiel,
machine 136
/s
9 5 1  Machine #18, feeder hopper of 29,219,143 " 5.4
breaker cord
5 ‘1 At the tske off end of wick . 4
no card machine #1868 _ 4,904,615 v .65 ;'3
v o]
)
A
Y
4 B+ © 0
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iy 0

It will be roticed that the dust count is high in pleces end exceeds
©)| | 10,000,000 perticles, the standerd adopted by the U.S. Public Heslth Service

in their study of the granite industry.(S)

This process is conducted in a room adjacent to the prepam\iw“\_,/

pertment. This room is equipped with hand controlled water sprays for humidi-
fying. The temperature in this depertment was found to be 692 F. and the rela-
tive humidity was 76%.

Artificiel illumination is furnished by Cooper Hewitt lemps.

Dust counts were collected in close proximity to the workers &nd are

@f ’ as follows:

-] 1()public Health Bulletin No. 187 *Phe Bealth of Torkers in Dusty Trades II.
0 Frposure to Siliceous Dust (Granite Industry)® - U.S.P.H.S., Treasury Dept.,

Washington » D. CO 1929.

130838 F130430 D%od2

-
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£ Sample  Building

r Ho. No.

| 12 1
18 1
15 1
17 1
18 1
19 1

Dept .
m.

12

12

12

>
TABLE No. 2
WEAVE FOOM (BRAKE BAND)
Location of Sample " Total Counts of  Welght of Dust
: Dust Particles in milligrams
Der cubic foot per cubic foot
Alongside loom 9 8,101,852 .80
space 8. Machine #918
Alongside lor'm 6
space 8. Machine #9185 ' 6,074,858 1.1
Alongside loon 3 :
space 12. Machine #928 4,824,606 «60
Front of loom 20
space 8. Machine #926 v 5,703,703 —
Front of loom 37 ' -
space 4. Machine ff944 9,982,638 - 1.1
Front of loom 19 ' .
space 2. Machine #9825 9,076,765 1.8
o o)
o0
>
o
e~
N
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The number of particles per cubic foot of air in this room are con-
siderebly less than in the preperation room, and slightly under the standard

quoted sbove.

SPOOLING, TYISTING AND BROAD LOOM WEAVING:

- - —

These processes are llkewise carried out on the first floor of build- |
ing pumber one. This department 1s ecuipped with the Carrier Air Condition-
/
ers which furnish emple mmidification. The temperature was found to be 74° F.

ard the reletive lmnidityCIfO%.

"~ £130839 B PAVh B
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Sample Building Dept.

Xo. Bo. No.
20 1 6
N.E. corner
21 1 8
< | = 1 10
24 1 7
25 1 10
28 1 5
28 1 10
30 1 10

TABLE No. 8

SPOOLING, TWISTING AND WEAVING -

Location Sample Total Counts of
- o ~ Dust Particles
per cvbic foot
Betwecn spoolers 2,979,991
603 and 602
Front of spooler -
#ergg of ore 1,150,173
Between universal 1,522,761

winders 701 and 708

Between twisters 5,732,638
6860 end 861 )

Alongside loom - 2,870,469
#1016 weaving
broad cloth

Alongside machine 1,489,520
#451. Ring spinning
Alongside loom : _ 5,182,870

'#1017. (ory weiving)

Between looms 5, 21 and 20 2,704,291
dry weaving on wide material

First floor of bulléing #1 equipped with the Carrier system.

PRV

Welght of Dust
in milligrums
per gubic foot

+65

25
50

«60

B

«55

30

50

.' 00
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O The dust counts as shown in the table indicate a reletively small
number of particles.

SPINKING DEPARTIFNT:

This department is located on the second floor of building No. 1 at
one end of the main card room.

lnle spinning and some spooling operations are carried on here. The -
department is provided with the Carriﬁ@ﬁem. No ring freme spinning is donel

LW R

< Ve 2 3
F 130842 Gion8
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Sample
. m.

32

-l

838

Building
No.

£nd floor

2nd floor

2nd floor

Dept.
Ko.

TABLE No. 4
SPINNING

Location of Semple

Between miles
405 and 408 at
S.E. corner of

room
\

ﬁetween mules
205 end 406 at the
N.E." corner of room

At the end of apooier

457

Total Counts of VWelght of Dust
Dust Particles in milligrems
per cubic foot  per cubic foot

2,514,614

4,576,610

1,254,164

«49

.40

. 00°

. ~
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) These counts are comparstively low end indicate effective control.
- - ¢ - - - i T e e ~
1
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. T Mole Spinning
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CARDING ROOM:

This room consists of two connecting departments occupying the
second floors of building No. 1 and No. 3, except for & portion in building
No. 1 devoted to spinning.

The section loczted in building No. 1 is eguipped with the
Carrier System. No form of mumidificetion is used in building No. 3.

The carding machines in building No. 1 are totally enclosed by
canvas covered wooden frames and each enclosure is equipped with an exhaust
to remove the dust. That section.located in bullding No. 3 is not totally

enclosed. The exheust on these machines is comnected with the hood covering
"= || +the comb of the card.

130845 (%091

— — e e T e s o o +
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Metropolitan Life Insurance Company, A Study of Dust Conditions in Raybestos-Manhattan's Manheim Plant (1930...

TIDLE No. § -
CARD ROOM
Sample Buiiding Dept. Location of Sample Totel Counts of Welght of Dust
No. - No. No. Dust Particles in milligrams
per cublc foot per cuvbic foot
86 1 2 Between cards - 10,127,514 1.58
2nd floor #101 and 102
57 1l 2 Alongside of 5,519,228 «70
2nd floor card #201
38 1 2 On spooler 5,625,518 . <99
2nd floor #459
39 8 5 Mongside card 7,620,930 1.28
2nd floor #1184
40 5 -3 Alongside card
2nd floor #72 15,677,052 1.55
41 3 5 Between carders
2nd floor #162 snd 193 6,221,064 57
' QL
-
+ o]
=
9
ﬂ
W

Q

O
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It will be noticed that the counts vary considerably snd in two in-
O stences are gulte higﬁ. No marked difference is noticed where the machines
are totally enclosed and only partislly enclosed.

)
ol o

- F 130847 | 0% 9.
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Juf -} S LET

Main Goxdd Foom, Second Floor
Bldg. #1
Skovdpg totelly enclosed card maching

F 130848
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Room, Second Floox
Building #3
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Card Room, Second Floor
Building #3

~-
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PLANT BOUSEKEEPING:

The floors are dry swept almost continuously throughout the work-
ing period. Each Friday the dust is removed from the ceilings, wells, snd
machines by means of an ai_r hose during the working period. The dust counts
during this period of cleanlng would be increessed considerzbly. It is recom-
mended thet cleaning be accomplished by means of a vacuum system. There are
portsble units on the market designed for this kind of work.

PHYSICAL EXALIRATIONS:

Plvsicai exeminations were made on fifty-four employees. All who
worked in en asbestos industry three years or longexi ~ore included in this
G’ ) group. TLese employees were examined for symptoms vsuelly associated with
’ what English authorities term "asbestosis®. These include anorexia, leaden
hied complexrion, enﬁciation, dyspnoea, cyanosis, cough, expectoration, "asbes-
tos corns®, decrease in chest expension, clubbing of fingers, swelling of
skin at the nails, end history of chest trouble. The chests of these employ-
ees were then examined for friction rubs, ril:s, dullness, diminished breath
sounds, increased voice sounds, and where the symptoms and findings suggested
further examination, X-ray pictures of the lungs were teken.

X-ray examinations were made of 20 emmloyees; of these 10 sho_wed /
definite evidence of asbestos dust injury to the lungs; one showed tuberculos-
is witbout dust injury, and nine were negative.

The action of inorganic dust upon the lung tissue 1s such as to

: cause the development of fibrous tissue - fibrosis. Such dust fibroses are
@, classified under the general term pneumoconiosis. The veriouc types of pneumot

© F130858 D e
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(2) ASbGStOB dust e oulmo
does Caus
.- nary damage akin to 811100818, but

(5) Asbestos gust 1 mann
tself does cause pulmonery
and of a type entirely distinet fromd:ﬁ:;;:t'in : =

their lungs - .
Preumoconiosis. Qur studies heve not Progressed sufficiently

which the term
asbestosgis Ry properly be applied, is quite distinet in it
s

.-
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The following teble summerizes the X-ray examinations.

2 qsb.

gi din Sex Are Qccuncticns) Fictory Disrrosis
1 F 36 Weaving 21 yrs. off & on, 4 yrs. Negative
UoSo ASbestos CO.
2 F a7 Twisting 15 years Late first degree
- asbestosis
3 ) 32 Weaving 12 years Eerly first degrd
old tubercu-
lous lesion
4 M 53 Spooling 6 years Regative ,
s M 47 Spooling 5 yrs. U.S.As.Co. 14 yrs.| Regative
elsewhere
M 68 VWerping 12 years Negative; old
tuberculous
. lesion
. X 50 Feaving 10 years Eerly first degrde
@ : asbestosis
%o 8 X 44 Carding 5 years Early first degrde
asbestosis;
heart lesion
9 | 58 Spooling 5§ yeers Beginning asbes-
tosis
10 )| 57 Weaving 6 yesrs Negative
1 M 52 Veaving 9 years Negative. 01d
tuberculous
lesion
12 M B Veaving 22 years First degree as-
bestosis. Old
tuberculous
lesion
13 M 45 Keaving 7 years U.S. As. Co. Negative
O 11 yrs. elsewhere off & on
, 14 64 Rarping 12 years Negative
»
. . e
— F130854
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C 15 ¥
16 u.
17
18 U
18 ¥
20 u

39

52
41
53

Oncunntionzl History

Teaving 5 years

Weaving 18 years
Spinning 3 years
Carding 7 yeers

[ 4

Foreman 22 years

Worked in asbestos 20 years,
out of plant 10 years

Discro gig

Negative. Old tubercu-
lous lesion active(?)

Eerly asi:estosis
Regative

First degree asbes-
tosis

Early second degree
asbestosis

Late second degree
- asbestosgis.
tuberculous lesion

0ld

. .‘.:) %

t13083b

ed 0t
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Q’ In the foregolng cases the length of exposure with the resultant
B degree of pneumoconiosis and the general appearance of the £ilms all support

the second alternttive mentioned above.

Sputum enalysis was made of ten of the individuals X-rayed, and

®a8bestos bodies? were found in one case.
SUMMARY:

Dust counts in the preparation room end carding room were high,
severa.l counts higher than ten million.

Individuals exposed to this dust showed definite pneumoconiosis.

Their occupation and length of exposure were as follows (omitting 19 and 20

" : whose histories were not clear):
38 i Ixisting l Sogolinz Cardinz Tapvinpe
o 15 years 5 years 5 years 10 years
7 = 12 .
22

The number of these cases 1s too small to drew any finsl conclusicns}
They indicate a possible variation of hazard in the four processes listed, but
further study will be needed to establish the facts.

RECOMENDATTONS:

1. The method of application of the oll used in the preparstion
room at the Charleston plant is more effective than that used at Manhein.
G Therefore, the Charleston method is preferred.

. 2, That the humidification and air conditioning system be continuel

F 130886 0£702
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and extended wherever possible.
8 S The dust counts indicate little difference between the two systems
of exhausting dust arisi.ng from the carding machines. The canvas covers have
no advantage in exhzusting tbe dust, and have the disadvantage of making it
more difficult to clean the machines. They also offer a larger surface for dugt
to settle. The exhsust system connected with the metal hood covering the
comb of the card is recommended.

4. That the exhaust system sttached to the machines in the preparation
room be repaired snd maintsined, especielly those connected with the shaker
sieve and the wick carding machines.

S, That clezning be done by means of a vacuum system instesd of the

present method of blowing with compressed air.

6. That all employees be given an initial p_tqsical examinetion and

@"
o i .

periodically thereafter. X-rsy examinations should be made when indiceted.

O a

¢~ a
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