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The following report is a study of dust conditions in the 

Menheim plant of the United States Asbestos & Rubber Division of the 
Raybestos-Manhattan, Inc. This study was carried on during February, 

1930, by the Industrial Health Service of the Metropolitan Life Insur- 
ance Company. ' 

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 

such workers. 

This study differs from the two preceding ones in that there 

were included physical examinations of employees, hence it is more com- 

plete and informative. 
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APPARATUS AND METHODS OF SAMPLING: 

B 
0

!0
 

. 

. for analysis. The impinger was placed in close proximity to and at the breath- 

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 genersl whenever the dust collected is of a siliceous nature an alcohol- | 
water mixture is used to prevent any silica going into solution. Fyrex flasks 

are'used as contalners to collect the samples, as experience has showm that 

this glass is, for all purposes, practically insoluble. The volume of alr is 

meesured by means of a flow meter or elseAa. vacuum gauge and the air sample 1s 
aspirated by suction supplied either by an electrically driven pump or else 

by an ej.ector actuated by compressed air. Ezch dust sample éo]lected repre- 
sented a volume of air of from 50 to 80 cu}:;ic .feet. 

Due to the high concentrations of dust in the departments of thi.;a 
plant this size sample was found to be repiesentat:!.ve -and of sufficient slze 

ing level of the worimen. 
Adr samples were also taken with the electric precipitator(z) 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 air sampled 1s measured by means| 

(1y*c Comparative Tests of lastruments for Determming Atmospheric Dusts®, - 
Public Health Bulletin, No. 144, Treasury Dept., Washington, D.C. 
(2)®Determination of Sxxspensoids by Alteruating Current Precipitators®, - 
Philip Drinker and Robert W. Thomson, Journal of Industrial Eygiene, Vol. VII, 
No. 8, June, 1925. 
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of a flow meter. From 10 to 50 cubic feet of air were teken for a sample. 

The collected dust samples were transported to the lsboratory where 

total dust counts were made, ard particle size measurements were taken. The 

results are tebulated snd appeer in graphs atteched. The percenteges of the 

§arious sized perticles may be interpolated from these graphs. 
Microphotographs of these dust particles were taken under high power 

erd were further enlarged by being projected upon & screen by means of a lanterp 

slide projector. The enlarged particles were then measured with a ruler. Knowt 

ing the entire enlargement (by actual measurement) it was possible to calculate 

the original particle size.(5) By the use of Hezen's(#) logaritimic proba- 
bility paper, the logarithms of the function to be measured - in this case 

microns - ere plotted a&s ordinates against the probsbility of occurrence as 

abscissae. Since the line ig straight, axterpoiation and interpolation of any 

desired reglion is facfl.itated. . 
It vill be noted from these curves that from 86 to 99% of the parti- 

¢les ereé less than 10 microns in their greatest diameter. 

The analyses are reported in total particles per cubic foot, and elso 

in the corresponding weight of the dust in milligrams. There 1s 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 

S )Grecn, H. "4 Photomicrogrochic Vethod for the Determination of Psrticle Sizp 
of Frint and Rubber Pigmenis", Journsl Franklin Institute, 1921, 192, 657. 
(4.)Whipple, G.C. Vital Stutistica, N.Y. Jokn ¥iley & 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 and 
spooling operations are performed on the second floor. 

04 The other one-story buildings are occupied by spooling, twisting end 
brosd loom operstions, brake-band treating and packing menufacturing, shops 
and shipping depertment. 

PREPARATION DEPARTEENT: 

The asbestos is received in bags ard 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 mede ué into mixtures 
with proportionate amounts of cotton which hes elresdy been passed through an 

opener. The batches of mixed cotton and asbestos a.rek'passed through a rizer 

L
 4

 

e
y
 

| Q pickgr and carried by suction through a pipe to bins in the cerd roor on the 
* I |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 Charleston, the metbod ot" epplying the oil does not appear'to be as effectivel 
Two card machines working on waste materisl ere making wic]d.ng 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 humidifying system was in operation. 

The temperature of this department at the time of visit was 67‘? F. with a rela- 
@ tive mumidity of 37%, as compered 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
. 
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F A 

T/BLE KO, 1 

PREPARATION ROOM 

Sample Building Dept. Location of Sempling Total Counts of Telght of Dust 
No. Bo. No. Dust Particles in milligrems 

per cubic foot per cubic foot 

1 5 1 Alongside exhaust pipe from 43,259,134 "'( ! 2.5 
verticsl opener dis¢harging 
on to shaker sleve 

5 5 1 Alongside loom 946. Only one 2,201,697 ' .45 
loom in preparation room 

4 3 1 Alongside chasers #1 and 2 3,185,214 y 47 
5 5 1 At the side of shaker sieve 285,800,525 /77 1.57 

. . 

6 5 1 Floor mixing center of room 3,457,689 v .45 
8 5 .1 . Aongside feeder end of wick , 5,067,129 " .40 

card working waste materisl, 
machine 136 

7/ 

9 5 1 Machine #18, feeder hopper of 29,219,143 " 5.4 
breaker csxd 

n . 5 ‘1 At the tske off end of wick : 4 
card machine #1368 _ 4,904,613 v +85 
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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) 

BRAKF-BAND WEAVING DIPARTLENT: | 
D N et T e e o S —— 

This process is conducted in a room adjacent to the prepam\iwk_, 
pertment. This room is equipped with hand controlled water sprays for humidi.. 

fying., The temperature in this depsrtment was found to be 69° F. and the rela- 

tive lmmidity was 76%. 

Artificiel illumination is furnished by Cooper Hewitt lamps. 

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

@ ’ as follows: 

: £} public Health Bulletin No. 187 TMThe Health of Korkers in Dusty Trades 1]):[' 
Q Fxposure to Siliceous Dust (Granite Industry)? - 7.S.P.E.S., Tressury Dept., 

Washington 9 D. CO 1929. 

130838 F130430 0%o3d2 
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TIBLE No. 2 

WEAVE FOOM (BRAKE BAND) 

‘| Sample Building Dept. Location of Sample Total Counts of Welght of Dust 
Ho. Ho. No. : : . Dust Particles in milligrams 

Dber cubie foot Der cubic foot 

12 1l 12 Alongside loom 9 8,101,852 .80 
space 8. Machine #0918 

15 1 12 Mlongside loom 6 
space 8. Machine #9185 ' 6,074,858 1.1 

15 1l 12. Alongside loon 3 . 
space 12. Machine #928 4,824,606 «60 

17 1 12 Front of loom 20 
| space 8. Machine #926 : 5,703,703 . — 

18 1 12 Front of loom 57 ‘ ' | 
space 4. Machine #944 9,982,638 - 1.1 

19 1 12 Front of loom 19 ‘ . 
: space 2. Machine #9825 9,076,768 1.5 

| 
7 
’ 

-
 1

30
83

8 
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The mumber 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, TFISTING AND BROAD LOOM WEAVING: 

These processes are likewise carried out on the first floor of build- | 

ing number one. This department is equipped with the Carrier Air Condition- 
/ 

ers which furnish ample mmidification. The temperature was found to be 74° F. 

ard the reletive huniditsflé()%. 

" (£130839 
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Sample Building Dept. 
No. “ Xo. Bo. 

20 1 6 
N.E. corner 

21 1l 6 

22 1 10 

24 1 7 

25 1 10 

26 1 5 

28 1l 10 

30 1l 10 

TABLE No. 8 

SPOOLING, TWISTING AND HEAVING - 

Location of Sample Total Counts of 
- ~ Dust Particles 

per cubic fook 

Betwecn spoolers 2,979,991 
603 and 602 

Front of spooler - 
#605 1,150,178 

Between universal 1,522;751 
winders 701l and 708 

Between twisters 5,732,638 
660 and 661 ) 

Alongside loom - 2,270,469 
#1016 weaving 
broasd cloth 

Alongside machine 1,489,520 
#451. Ring spinning 

‘Alongside loom : 5,182,870 
#1017. (éry weiving) ' 

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

Welght of Dust 
in milligrums 
per cubic foot 

+65 

«25 

50 

«60 

B 

«55 

30 

50 

First floor of bulléing #1 equipped with the Carrier system. 
J'@E. 
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The dust counts as shown in the table indicate a reletively small 

number of particles. 

SPINKING DEPARTIFNT: 

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

Mule spinning and some spooling operations are carried on here. The - 

department is provided with the Carrier/s_&gtem. No ring frame spinning is donel 

a
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C
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-
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Sample 

52 

53 

Building 
No. 

1l 
£nd floor 

1 
?nd floor 

h 
nd floor 

Dept - 
No. 

TABLE No. 4 

SPINNING 

Location of Sample 

Between miles 
405 and 408 at 
S.FE. corner of 
room 

\, 

fiet.ween mles 
405 and 408 at the 
N.E." corner of room 

At the end of apooier 
457 

Total Counts of Welght of Dust 
Pust Perticles 
per cubic foot 

2,514,814 

4,576,610 

1,254,164 

in miigrems 
per cublc foot 

-49 

-40 

< 
~. 

t2 
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T 4 

1
3

0
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4
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12— ' | 

CARDING ROOM: 

This room consists of two connecting departments occupying the 

second floors of building No. 1 and No. 3, except for a portion in building 
No. 1 devoted to spinning. 

The section located in building No. 1 is equipped 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 building Ho. 3 is not totally 
enclosed. The exheust on these machines is comnected with the hood covering 

the comb of the card. 

130845 (%091 
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-1
3

- 

Sample 
No. 

57 

39 

Building Dept. 
No. No. 

1l 2 
2nd floor ; 

1 2 
nd floor 

1 2 
2nd floor 

3 3 
2nd floor 

8 5 
2nd floor 

3 8 
2nd floor 

T/BLE No. 5 

CARD ROOM 

Locstion of Sample 

Between cards 
#101 end 102 

Alongside of 
cerd #201 

On spooler 
#459 

Alongside card 
#184 

Alongside card 
#172 

Between carders 
#162 snd 195 

Totel Counts of 
Dust Particles 
per cubic foot 

10,127,514 

5,519,228 

5,625,518 

15,677,052 

Weight of Dust 
in milligrams 
per gubic fool 

1.58 

+70 

. <99 

1.28 

1.35 

+57 
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It will be noticed that the counts vsry considersbly snd in two in- 

O stences are guite higfi. No marked difference is noticed where the machines 
are totally enclosed and only partislly enclosed. 
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PLANT HOUSEKEEPING: 

The floors are dry swept slmost 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 cleaning would be incressed considersbly. 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 FXAMINATIONS: \J 
——— - —— 

Plvaicai examinations were made on fifty-four employees. All who 
worked in en asbestos industry three years or longez.‘ ~ore included in this 
group. Tlese employees were examined for symptoms vsuslly associated with 

what English authorities term "asbestosis®. These include snorexia, leaden 

hfied complexion, eaéciation, dyspnoea, cyanosis, cough, expectoration, "asbes- 
tos corns®, decrease in chest expsnsion, 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, r3l:s, dullness, diminished breath 
sounds, increased voice sounds, and where the symptoms and findings suggested 

further examination, X-rsy 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 witbhout 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 genersl term pneumoconiosis. The variouc types of pneumot 
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coniosis are further differentisted by more specific titles which define them- selves, such as silicosis, anthracosis, and asbestosis, 

(2) Asbestos dust does cause pulmonary damege akin to silicosis, but 
of a milder natyupe. 

(%) Asbestos gust itself does cause Pulmonary demsge, but in & manner 
and of a type entirely distinet from silicogig.n 

their lungs - Prneumoconiosis. Qur studies have nof Progressed Sufficiently for us to construe this type of Peumoconiosis in term of disability op of 1n;:reased Susceptibility to tuberculosis, This type of Pueumoconiosis, to which the term asbestosis mey Properly be applied, is quite distinet in its 

Four films showing defin;te asbestosis also showed old tuberculous lesions, apparently 'inactive, S of the filmg negative for asbestosis alse _ showed such lesions; this would lend support to the contention that asbestosis does not tend to activate quiescent tuberculous lesions which ig in accord with the mesgre evidence so feor avellable from animsl experimentation and with the limited clinical experience, 

o -—— 
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By i A 

, . . T 

< Q. The following tezble summerizes the X-ray examinations. 
Q‘i in. Sex Are cunctionz) Pictory ‘Diccrosis 

1l F % . Weaving 21 yrs. off & on, 4 yrs. Negative 
U.Se ASbestOS Co. 

2 F 37 Twisting 15 years Late first degree 
- 

asbestosis 

3 M 32 Weaving 12 years Eerly first degrde 4sb. 
' old tubercu- 

lous lesion 

4 M 53 Spooling 6 years Regative , 

§ M 47 Spooling 3 yrs. U.S.4s.Co. 14 yrs.] Negative 
elsewhere 

6 M 68 VWerping 12 years Negative; old 
tuberculous 

. lesion 

\ 7 X 50 Weaving 10 years Eerly first degrde 
@ ey . ’ asbestosis 

‘e 8 X 44 Carding 5 years Early first degrde 
' asbestosis; 

heart lesion 

9 ' ¢ 58 Spooling 5 yeers Beginning asbes- 
tosis 

10 ) 1 87 Weaving 6 yesars . Negative 

1 M 52 Weaving 9 years Negative. 01d 
tuberculous 

) lesion 

12 M 38 Veaving 22 years First degree as- 
bestosis. 01ld 
tuberculous 
lesion 

13 M 45 Keaving 7 years U.S. As. Co. Negative 
O 11 yrs. elsewhere off & on 

, 14 ) 64 Farping 12 years Negetive 

» 

. Ly co 
—__F 130854 | 
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. ” 
B a 

A i Nne. Sex P Acs ] 

16 u 

17 

18 u 

18 ¥ 

20 ¥ 

@
 

52 

41 

33 

QOnounntionszl Historw 

Teaving 5 years 

Weaving 18 years 

Spinning 3 years 

Carding 7 yeers 

1 

Foreman 22 years 

Worked in asbestos 20 years, 
out of plant 10 years 

Pizcro gig 

Negative. Old tubercu- 
lous lesion sctive(?) 

Eerly asi:estosis 
Regative 

First degree asbes- 
tosis 

Early second degree 
asbestosis 

Late second degree 
- asbestosis. 0ld 

tuberculous lesion 
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Q » In the foregoing cases the length of exposure with the resultant 
B degree of pneumoconiosis and the general appearance of the £ilms all support 

the second alternstive mentioned above. 

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

®ashestos bodiss? were found in one cuse. 

SUMMARY: 

Dust counts in the preparation room end carding room were high, 

several 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): 

= Feovine 3 ) . Iwistine Speoling fnz 
15 years § years 5 years 10 yeers 

R TM » 

18 w 

22 

The numbexr of these cases 1s too small to drzw any finel conclusicps 

They indicate a possible variation of hazard in the four processes listed, but 

further study will be needed to establish the facts. 

RECOMENDATIONS: 

1. The method of application of the oll used in the preparation 

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 130856 ( 
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and extended wherever possible. 

8 S The dust counts indicate little difference between the two systems 
of exhausting dust arising from the carding machines. The canvas covers have 
no advantage in exhzusting the dust, snd 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 msintained, especielly those connected with the shaker 

sieve and the wick carding machines. 

S, That cleening be done by means of a vacuum system instead of the 

‘ i present method of blowing with compressed air. 

1 ' 6. That all employees be given an initial physical examinetion and 

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