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INDUSTRIAL HYGIENE FOUNDATION OF AMERICA,INC.

4400 FIFTH AVENUE

PirrssurcH, Pa.{13)
April 18, 1944.

My. 0. H. Cilley, Asst. Gen. Mgr.,
U. S. Asbestos Division

Raybestos Manhattan, inc.,
Kepheim, Pa.

Doar Mr, Cilley:

Enclosed 1s the report giving the resulis of the Foundation's
recent studies at your Maaheim operations vhieh &re a part of your con-
tinuing dust control prozrom. Additional copies of the report ere provided
for your associates. The stetement covering the work is enclosed.

Please note that the Foundation arranged for examination of dust
semples by the electron microscope. This, because of circunstances involved, ;
vas somewhat time-taking. '

—

After the Teport has been ex=minad we anticipats that you or your
associates may have some questions. If so we iavite you to correspond with
Mp. W.C.L. Bemeon direct. After the recomaendations havs been carried
forviard we will expect Yo continue the study end we will sppreciate your
advices when the time is opportune. " : )

: Ve are enclosing a copy of the Foundation's bulletin ou degsure-
ment of &ir Flow in Indusirial Ventilation which Mr. Hemzon promised to.
Ky, Joyce.

The excaellent sssistence and cooperation which was given Mr.Hemeon
was of great assistence in the conduct of this woxk.

Very truly yours,

O W P sl
vailkasld ‘/'-'9 poiia) ’
Lot A~ el A St AN e terp S

" Jokn F. Mciabon
Managing Director

JEAL:D
enisg. -

FOR THC CONSERVATION OF EMPLOYEE HEALTH IN INDUSTRY M’
o /‘/).A/ - A
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INDUSTRIAL HYGIERE FOUNDATION OF AMERICA, INC.

Industrial Ventilation Survey
of the
United States Asbestos Division
of Raybestos-Hanhattan, Inc.
| Manhein, Pennsylvania

March 14,15,16 and 17, 1944.

Thiz is a roport of a study underteken to locate the moet 1mpof-
tant sources of dust end to develop additional dust control measures el
the Menhsim plant of U. S. Asbestos Division of Raybestos-Hanhatten, Ine.
Sirteen dust counts were made in various depariments. These ssmples
jndicats that conditionn in the Picker Bouse are not satisfactory but‘
‘dustiness in the Carding, Spinning end Twisting Deperiments 1s less than
5 million particles per cubic foot. Recormendations are made that cen
jead to a reduction of dustiness in the Picker House es well es in tha
Carding Department. It is believed that while the card roonm is ﬁnder
considerable negetive pressure the consequent starvation of the exha&at
oguipment is probably mot in itself surficienp to eccount for aﬁy’markod

v p _*

- ypeduction in control of Qust.

The results of dust counts are given in Table I.



INDUSTRIAL MYGIENE FOUNDATION OF AMERICA, INC.

ITndustrial ventilation survey of the U.S.

Asbestos Div. ¢f

. Raybestos-Manhsttan, Inc., Manhoim, Pa., Merch 14, lo, 16, 17,1944,

TABLE I

Dust Counta

2.

mpmiims

Sampl:)- Particles
Ho. Date Time Location and Operation per cu. ft.
‘ Picker Houss
24 8/14/44 1:50-2:01 P At Pan Crushers, to nesrly simulate 8.7 millior
operator's expesure
Floor Batching - Exposures of 2 vork-
a7 3/14/44 1:35-1:45 P ers outside booth - Finished about 1.7 milliox
1142
Operation of Pan Crus‘xers for fAmosite-
21 3/ 4/44 2:16-2:27 P Time reprecented complete cycle of 38.0 millior
operasion. (1/2 hour daily) .
A . P Batch feoling vertical opener. Ix- N
44 42122-4:133 ) :
19 3/14/44 4:22-4758 P nosurs of onerator within booth 9 mlllloj
xsp 52 minuts ssmple et contral point :
10 3/17/44 9:50-10:42A8 of room for "general eir.™ near 5.6 millio:
verticel ovener
Cardine
General sir welking about various .
23 2/14/44 2:59-3:10 P carding machines in Breaker Card 4.0 millio:
' Rocnm
. Besideo point of discharge from con- .
4 :1%7..3:27 P «8 willior
26 3/14/e4 B:17-3:27 denser to box in Breeker Card Noom 3.8 willi
: At roving end of 4 "finish cards, ¥1,
1 3/15/44 10:54-11:094 2,7,8. Genersl air - Exposure of 2 4.3 millior

attendants

Along central esisle-way, at camel-back

:16-113 25 1141
2  3/15/44 11:15-11:28A onds of cords 4.8 mil 1_u§
=P _ i;tv:eendfinisher cards, #{‘.5,16,21,22.
1 wintows of carding and spinning iy
. A - : t=4 =] . 1
1 3/17/44 10:49-11:494 room open wide to sinulate sumwer con- 2.8 vmllho'
' ditions
Spinning and Vinding
3 3/15/44 11:48-11:584 A%t mule spinner, while 1ollm.‘ng oper— 4.8 nillio:
: gtor, to simulate his exwosure '
: At Universael winders, 2nd floowr, ad-
4 3/15/44 1:10-1:20 P joining cards - following pperator 3.0 millio:
{ro_exreust) _
e ¥ At Foster Winders. Aversge of all .
5 3/15/44 1:56-1:46 P aisle-voys 3.6 millio;.
3/16/44 1:150-2:Q0 P At Tuisters. Mverage of 211 cisle-vays  4.C millio
At L-tremes on £nd Lloox. Avorage .
$19-2:2 & . A
8/15/44 2:19-2129 P alone oielemvays 3,6 millio
~FrE s Aver < q
8 8/15/44 2:45-2:55 p b L-freues on 1y floox. Average 2,0 millic
slong aisle-weays .
Note: ALl somples with Kidgot Impingasr except those marked Sp (Electrostauic

Precipitator.)
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INDUSTRIAL HYGIENE FOUNDATION OF AMERICA, INC,

Industriel ventilation survey of the U. S. Asbestos Div. of
Raybestos-lianhattan, Inc., Manheim, Pa., March 14,15,16,1%7, 1944.

DUST CONTROL IN THE PICKFR IDUSE

Opcration of the pan crushers results in excessively high concen-
trations of dust as shown by Sample 24 (8.7'million). It is reconmended
-that the system originelly designed, which contgm?lated keeping the doors of
ths enclosure closed most of the time, be supplanted by the following arrange-
ment?

- Exhaust from esch pan crusher bood a sufficient volume of air to
create & velocity of 200 feet per minﬁts througﬁ one of the two working
openings whnose dimensions should be reduced to 2} feet wide by 2% feet high.
it is suzgested that inasnuch as the tvo openirgs would never be necessary
at any one time, doorway covers be provided that are irterconnected so that
whan one is opened the othervwill close. The covers might be hinged and
$heir closure motions comnected by cable and‘pulley or they could be siidab;e
vertically end similarly intercomnected. In any case e snug £it is unnecessary
and should be avoided for ease in manipulation. This plan will call for a

total exhaust capacity of 5000 c.f.m. for the four crushers.

-Batchingz v
The dust counts of Samples 27 and 19 indicate that the two workers

stationed outside the booth are not exposed to' important dust concentrations
but that the man who feeds %he vertical opener within the booth is exposad
to concentirations of about 10 million particles during the actusl batching
by the two men outside. His average exposurs, of course, is less than this

because of the intermittent nature of the operation.
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INDUSTRIAL HYGIENE FOUNDATION OF AMERICA, INC.

Industrial ventilation survey of the U. S. Asbestos Div. of
Reybestos-Manhatten, Inc., lianheinm, Pa., March 14,15,16,17, 1944.

It is recormended that consideration be given to the ersction of
a "batching bed® comprisipg a long narrow bin, located in the position
where the pile is now made on the floqr. This bin would be enclosed and
‘exhausted and have as an important element, & side facing the opener that
‘may be removed orvsh‘irted by reising when the batched material is reedy for
feedipg to the machine, Further study will be given to this at the tims of

the next visit. The arrangement is illustrated diagrasmmatically in Figure l.

TPandem Verticel Opener

phie unit was not in regular operation ai the time of the study
but it wes apparent from a bi‘ief, specislly arrarged cperation that con-
siderable dust leasks from the cast iron cover located adjacert to the con-
denser. It should be possible to correct this withoqt the application of
exhaust, either by feplacin,g the cover or by providing an adequate -gasi:e‘b.

The gliant cuttexr, J oh:;son’s grader, waste machine and willow

were not in operation at the time of our studies.

.
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Industriel ventilation survey of the U, S. Asbestos Div. of
Raybestos-Kohhatten, Inc., Manheim, Pea., Mareh 14,15,16,17, 1544,

DUST CONTROL IN CARDIMG

Studies of m;coﬁtrolled dust sources arbund the carding machires

diseloged the following:

Feed Rolls
An appreciable amount of dust originates at the feed roll of many

of the finishsr cards, which can best be observed with an intense light beam.

Some mechines ars equipped with curved trays or baflles uader this roll
vhich are effective in minimizing dust at this point. Observations on this

point, made on somewha‘b less than half of t+he maclhinos, ere as follows:!

Card MNo. - Observation

1l 0K

2 Fair {dbut needs front

' to complete enclosure)
3 0X '
4 Dusty

5 0K

8 Dusty
11 Dusty
12 01,4

. 19 Dusty

20 CK

a (9)4

22 0K

. It is recommended that such baffles be installed on ell finisher
cards mot now equipped. This point was discussed-particutrarly with the

card room foreman.
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INDUSTRIAL HYGIENE FOUNDATION OF AMERICA, INC,

Industrial ventilation survey of the U. S. Agbestos Div. of
Raybestos-ldanhatten, Inc., Manboim, Pa., March 14,15,16,17, 1944.

¥Wiper Roll end Rub Apion

Another dust eource is at the junction of the wiper roll and ths

doffer. A partial check of machines was mads with the cofclusion that an
 apprec1able erount of dust occurs at this point in the case of thas follewing
finisher cards:‘ |

FNumbers 3, 4, 9, 10, 17, 18, 23, 24,

It wvas noted also that some dust originates from the rudb eprozns
and since these are sdjecent to the wiper rolls it ney, for purposes of
conivol, be considered the same scurce of dust.

'It ie rocormsnded for the top set of rolls that a removable cover
be provided clear over the upper set of rwd apfons thus, in effsct, extend-
ing the present exhausted enclosure snd rendering this dust cource subject
to the influence of the present exhaust. Itvmay'aiso be adfisable to re-

 move one steve at the lower end of the existing enclosure immediately over
the doffer roll %o facilitate air flow through the supplementary enclosure.

For the lower rub apron and wiper it is recommended that some
experinental work bedone on & hood as suggésted below. We illustrate in
Figure 2 aﬁ ezhaust bood or slot which iz designed to be plecod immediately
gdjacent t0 the viper roll at the point where 1t joins thg rtb apron. In

‘the design illustrated an atienpt bas been maéé té'reducd'%he width of ths
hood to the smallest possidle dimension in order to avold interference with
proper functioning of the machine. In this preliminary design we provide

fox:
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Industrial ventilation survey of tha U, S. Asbostos Div. of
Reybestos-Mehbattan, Inc., Mankeim, Pa., Mareh 14,15,16,17, 1944.

{(a) an air flow of 75 c.f.m. per foot of length,
(b} a face velocity of 2000 Lact per minute (to eid in
effecting good distribution along the lengta of
each slot section, and )
(¢) elimination of excessive cross sectionel erea in ths
transition scetica in ordsr to meintain edeguate
velocities for the transport of material.
A partial compronise has been imcorporated in the design to aveid a too
complicated hood but it ie believed that the lower velocities ab the lergest
gection of the trarsition vill not seriously intorfere with its proper function.
Not shovn on the diegrem are necessary pieces at the ends which
will extend to the side frcmes and serve to support the unit in position.

It would be advisable to have a quickly detachable comnecition with ths

breanch dﬁct that will leed to 4the exhaust main overhead.

Reserve Exheust Cepacity

The followirg observations indicate that there is adequate cxhaust
capacity for tbe supplementery exhaust hoods described above.

The capacity of the exhaust systen indicates an average of 700~-£00
c.f.m, Ter cylinder. Some individual measuremenis of air flows in difforant
branches were made by moeans of static suction measurenents-and with tho
denpers in the position that had been set by the operators of the card%ng
department. They indicate what was considered adeqﬁate by the operating
personnel as Judgeleisually. As mgy be seen from the results in the follow-

ing table they vary quite widely.



INDUSTRIAL HYGIENE FOUNDATION OF AMERICA, INC. .B.
Industrisl Ventiletion survey of the U, S. Asbestos Div. of
Raybestos-Kenhattan, Inc., Hanheim, Pa., March 14,15,16,17, 15844,

Alr Flow.s Throush Individuel Card Boods

(Taking Demper Adjusiment as Found)}

Unit Static suction - Adr Flow
#1 Finisher 1.9 irchen 920 c.f.m.
#2 Finisher 1.0 " 60 "

#2 Breaker 0.6 " 515 "
#3 Breoker 0.8 n 590 ¢
#3 Finisher 0.4 n 420 n
#4 Breaker 0.2 " 210 "
#5 Breaker 0.6 " 510 *®
#5 F4inisher 1.6 " 840 ®
#31 Bresker 1.4 » wo

It is particulerly significent that even in the case of #3
Finisher and #4 Bresker no esceping dust could be detected at any point.

This indicates that there is considerable reserve capacity.
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INDUSTRIAL HYGIENE FOUNDATION OF AMERICA, INC,

Industrial ventilation survey of the U. S. Asbestos Div. of
Raybestos-Manhattan, Inc., Manheim, Pa., Merch 14,15,16,17, 1944.

- ATR EXHAUST AND SUEPLY IN VAP'(OUS DEPARTLIWTS

Pickoer House

With a1l doors and windows closed, as is the case in winter, the
‘Picker House vas foﬁnd to be under a negative pressure of 1/2" water colunm.
"While this is likely to starve at least some of the exhaust equimment we
believe the dust sources enumerated above are of much greater importance
 then this factor and should receive prior attention. A tebulation of exist-
ing exhaust capacity from this depertuent is given in the table béloxv and

is besed principally on the measurements made by Lir. Bertelet and Mr. Gilpin.

Fxhaust Cev«ci*v in Picicer Houce

Unit ' Capacity
01d Shaker Sereen 2500 c.T.xm.
Cotton kachino 2900 C.f.m.
Wrillow and Tendem Vertical Opener €000 ec.f.m.
‘New Po & S. Grader, through
condenssr over sheker scracn 3400 e.f.m.
New sheker screen, through '
copdenser in card room 2900 c.f.m.
C.0.B. 2400 c.f.m.

15" Pipe $o Brecker card system, ,
from pan crushers, etc. {estimated) 2500 c.f.m.

Total v 23600 c.f.n.

Unbalsnce in Card end Spiming Depertment

e ‘*
The measurement of air flow from the caxrding exhaust systems togoether

ﬁth other data obiained from. My, Bertelet is tebulated below to indicate the

total volume of air exhausted from the xo0m.
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Industrisl ventilation survey of the U. S. Asbestos Div., of
Raybestos-lienhattan, Inc., Menheim, Pa., March 14,15,16,17, 1944,

Cards 13-24 17,000 c.f.r.
L-frenes (older systen) 13,000 c.f.m.

L-fremes (newer system - est:tmated) 13,000 c.f.m,
Total 58,000 c.f.m.

The ovailable data for ths brezker card room are as follows:

Right half (double fan) 6,500 c.f.m.
Left half (double fam) 7,900 c.f.n.

14,500 c.f.ie
From Picker Houge (estimated) 2,500 c.f .

Net from breaker Too:m 12,000 cetl.Ite
Soms eir is supplied to this floor from the first floor Carrier
systen but there is a deficit for the cardirg and spinning department of
about 32,000 ¢.f.. |
' There is, however, en air supply unit in this depariment with a
cepecityo 36,000 c.f.m. wliic‘h is operating at present as a heater only and
requires modificaeticn (brought out by Mr. Bertelet) to ﬁemj.t it to handle
outdoor air directly. The peocessary changes should be effected.
The same is trus of the breaker room where a unit with a cepecity
of 18,050 c.f.lt. Tequires modification to pernit it to supply properly

tempered outdoor air to the room.

Effect on Dust Control

Pitot tuhe measurements were made on one .of 4he main pipes with
the windows open aﬁd with wipdows ciosed. In ths former case the velocity
was 3100 fect per winute and in the latter caze 2870 feet per vminuto, s Tatio
of 1.05 indicating a 5% increase i..n air i‘low; Trese measurenents are not

considered exact.
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Industrizl ventilation survey of the U, S. Asbestos Div. of
Raybestos-Monhattan, Inc., Manheim, Pa., March 14,15,16,17, 1944.

Tho characteristic curve of tbe fan (American Blower Company,
steel ﬁlata fen, {80, at 662 r.p.m.} is shown as Figure 3 and as mey be
seen from the analysis indicated thsereon, an impereese in air flow of 10 to
'15% may.be expected by reducipg the resistance by 0.4 inches. One would

e

hardly expect materiel difference in the operation of the exhaust sysiam

et oo =

with such a snall percentage increase in eixr flow.

——

' Dust sample ESP 11 shows a concentration, with all windows vide
open, of 2.8 millien rarticles, ss ageinst concenirations of over 4 nillion
(for exsmple, sample #1} teken twn days earlier. I this camparison is to
be considered representative;it must be due to the additional general venti-
lation csused by natural air currents through the opén viadows. Thkat is,
in warm ﬁeather,.with all windows open, a volume of general vsntilation in
eddition to that caused by operation of the exhaust system will be obtained
aﬁd mast affect the dust situation favorably. This would not, however, indi-
cate marked improvement in winter by providing jus’ the.proéer volune of
make up air. .

Such unbalenced conditions arse always likely to cause disbomfort
because of dralts thaf occur in thé peripheral arees of, the rdom. 8o it

is recormended that corrsction be made.
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Tndustrial ventilation survey of the U. S. Asbestos Div. of
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TWISTING DEPART.IENT

No conclusions wers reached with ‘regard to improved dust control
in this departuent dbut data on the exhaust capaclty and volume of sair
supplied by the Carrier system is rcported below., With the assistanco of
Mr. Bertelet and Mr. Gilpin wo made 64 readings of linear velocity at the
face of the pre-heater, whose area is 81 sq.ft., and concluded thzt under
conditions then prevailing ths system was delivering 60,000 c¢.f.n.

A capacity of ths various.exhaust systems has been estimétod by
Mr. Bertelet as follows:

Poster Virndars

East Fan - 32300 c.f.m.

West Fan 3330 c.l.1.
Trstinz Mzehines

North ¥en 11000 c.f.m.

South Fan ' -11000 c.f.m.
Cop Windars 5000 ¢.f.m,

Total 33600 c.f.m.
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Industrial ventilation survey of tha U. S. Asbestos Div. of
Raybestos-tanhattan, Inc., Manheim, Pa., March 14,15,16,17, 1944.

RECAPTITULATION .- AIR FXHAUST ANXD SUPFLY

Potal Exhaust Potential Suonnly
Co £ . . ¢.f,m. Sourca
Picker House 22, 600
Existing Carrier Unit,
Breaker Card Roonm 12,000 17,800 modified
. ' Existing Carrier Unit,
Carding and Spimning Room 58,000 36,000 { modificd

Overflew from Twisting
26,400 {: Departinent

Required portion frem avail
33, 600 {able supsly of €0,000 fron

Pwisting Department : 33, €00
) rain Carrier systvan

It appearls fron thvev tabulation above that there are available means
for suppilying ail reéuirements except that for the Pickor BEouse. It is
belleved thaf this may be cared for by air cieam‘.ng units to permit recireu-
lation from some of the Systems handling small smoumts of dust. (See

following section.)
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Industrial veatilation survey of the U, S. Asbestos Div. of
Reybestos-Manhattan, Inc., Manhein, Pa., March 14,15,16,17, 1944.

AIR FTILTRATION

An offcctive duét collector which will produce clean air i.e., one
vwith a dust content of less than 1/4 nillion particles per cubic foot, would
-have valuzble applications. I+ could serve to reduce the unbalance between
air exhaust and air supply by drawing air from the dust house for recircula-~

tion and also would pénnit direct recirculation from some of the exhadst 8y 3=

tems that handle relatively small amounts of dust such as those for tho
L-franes and for the winders and twisters. We have in miné particularly thae
indicated doficit of about 25,000 ¢.f.m. for the Picker House.

| Recirculation of air from dust collecior systemns whers ths dust
is irherently hazardous to heslth is generally frovmed on and we ars among
those who usually discourage ths practice. This ié because of the difficulty
of maintaining such equipment so as to assure the purlty of the air returned.
However, it is not often that thers are economic incentives as great as in

the present case. Ve belisve aﬁ'exception is warranted here and recommend

bertain pralisinary experimeniation.which will lead to an adequate system
~ that wili ovorcons the quections usually encountered.

It is recomnended for this purposes that a small unit be constructed
for connsction ﬁo the dust house or.to a systeﬁ serving F&ﬁter winders or
L.frames so that tests inecluding dust counts in the effluent air can be con-
ducted. The unit i1llustrated has bags 6" in dismeter and about 7# long

providing & cloth area of approximately 10 sq. ft. per tube. This unit can
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be made with as many tubes as desired. Wo show six for a total of 60 sq. ft.,
and whose capacity may be anywhere from 100 c¢c.f.m. t0o €0 c.f.m., depending

upon the application. I% is contempleted that the cloth will be plugged with

some inert dust preliminary to actual use, for exsmple limestone dust, until

——

‘ its preliminary resistance ies 0.1 to 0.2 inches at a filtraticn velocity of
1 f.p.m. This will probably require about 1/2 ounce of dust per sq. £t. of
c¢loth area. -

The design is illustrative only. It may bs advisable to }ncreass
the size to fit an available blower. Further, to avoid the ixnconvenience of
finding a source of supply for the rsmall quantities of filter cloth required
1t is suggested that bags be ordered from a manufacturer of such coileciors,
in vihich case the metal collsrs and other pertinent dimensions of the housing
would be changed to accommodate the bags. Either of the following is suggested:

C. F. Berg Company

Eaat Dedham Street

Boston, Mdass.

Parsons Engineering Company

3589 East 82nd Street
Cleveland, Obio.
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SUILMARY OF RECOMLIENDATIONS

Picker Houss

1. Modify exhaust for pan crusher hoods, yroviding 1250 c.f.m.
- per hood and intercomnected hinged dooxs.
2. Repair cast iron cover on Seco-Lowell vertical opener where

dust leakage cccurs.

3. Consider the installatlon of a batching bed enclosure, with

moveble side and air exhaust in volume to create face velocity of 100 ZL.p.n.

(See page 4 and figure 1.)

Cardine Machines

4. Install curved irays under ths feed rolls of the finisher
cards requiring them. (See page 5.)

5., Construct experimental removable cover for one of two.finish
cards for dust from upper wiper roll and rub apron. (See paze g.)

6. Construct experimeﬁtal slot-hood for lower wiper roll and
rub apron. Frovide connection to exhaus® éystem at a convenieni location
for testing and another for attaciment to one or two selected machines.

(See pages 6 and 7 apd figure 2.)

Alr Filtration

7. Construct a model filter dust ocllector for effiocioncy tests
with arrangements for connection to dust housse for ono test and to epinning
and twisting exhaust system for another. (See page 14 and figure 4.)

It would be advisable to complete most of the above prior to our

next visit, especially Nos. 1, 4, 5, 6.

y
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ELECTRON MICROSCOPE EXAMINATION OF DUST -

It was felt that an examination of the air-borme dust by the
‘electron micros‘cope would throw soﬁé additional ij.ght on the fundamental
" problem of asbestosis even though we draw no definite conclusions therefrom.
Oune school of thought maintains that the pulmonary condition results frou

& mechanical action of asbestos fivbera on lung tissue, yet the dust seen in

counting is elmost all non~-fibrous.

Through the occurtesy of the ressarch laboratoriss of the Aluminum
Company of Ax:-eriéa,‘ which is a meaber of Industrial Bygiens Foundation,
sleciron microphotographs of air-borroa duét have been obtaired and ero
appended hexreto. Thé dust was collected with the electric precipitator in
the carding xoom. |

‘Two questions were propoﬁnded by us to the laboratory, as follows:

1. Are the cubical (non-fibrous) particles that are seen in the
light microscope used for counting actually composed of unbroken bundles
of fiber as in the parent rock? (Particles of t};is shape comprise over 95%
of those seen and counted.)

2. Is there a large quantity of fibers whose length is several
mic;r:ons but which ere invisibls by the light i‘,iei@ sat-up‘_;oecausa their
diemeter is below the limit of resolution? .‘

Ths report included the following:
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INDUSTRIAL HYGIENE FOUNDATION OF AMERICA, INC,

Industrial ventilation survey of tbe U. S. Asgbestos Div. of
Raybestos-Hanhattan, Inc., Manheim, Pa., karch 14,15,16,17, 1944,

"The dust was found to contain many fibrous particles as well as
non-fibrous particles as shown in Fig. 1. At the magniflcation used for
this micrograph (50C0X), howaver, the non-fibrous particles may eppeer io
predominate. This is not the case and no doudbt results frou the small size -
of the ribegs a3 examination at high magnificatior shows that much of the
material is present as small fibesrs as shown in Fig, 3. The fibers wers
found to range in length from a fractlon of a micron up to a few micréns
with an average length of about 1 micron. The thickness of the small fibers
ranged from 0.01 micron to C.05 mieron (100-500 Angstrom units) with the
average closer to the lower limit.

"The nature of the non-fibrous particles probahbly is as suspected -
~ that is, they consist of bundles of fibers which have not been broken apard.
This is evident from & few of the particles in Figs 1 and parti;ularly fron
the particle in Fig. 3. Several fibers protruding from the end of thé’large

bundls are shown in the lattsr mierograph.”
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