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INDUSTRIAL HYGIENE FOUNDATION OF AMERICA, INC.

Irdustrial Ventilation Survey
of the
United States Asbectos Division
of Raybestos~-kanhattan, Inc.
¥anheim, Pemnsylvania

March 14,15,16 and 17, 1944.

Thic i8 a report of a study undertakon to locate the moet impor-
tant gources of dust and %o develop additional dust conirol measures at
the Menhoim plant of U. S. Asbestos Division of Reybestos-Lanhatten, Inc.
Sixteen dust counts were mede in verious departments. These samples
indicato that conditions in the Picker Bouse are not satisfactory but .
dustiness in the Carding, Spinning and Twisting Deperiments is less than
S million particles per cublec foot. Recommendations are made that cen
lead to a reduction of dustiness in the Picker House as well as in tho
Carding D_agarment. It is belisved that while the card rcom is under
consideré; negative pressurs the conseguent starvation of the exhmust
oquiyment 18 probably mot in itsel? sufficicnt to eccount for any merked
reduction in control of dust.

The results of dust counts are given in Tzble I.
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Industrial veatilation survey of the U.S. Asbestos Div. c¢f
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TAELE I

Dust Counts

2.

Sampl'o‘

Ho. Date Tine Location and Operation

Psrticles
Ter cu. ft.

Picker Houss
At Pan Crushers, to nearly simulete

2¢  3/14/44 1:50-2:01 P R
ODETeIoT & EXCcSure

8.7 riillion

Floor Batehing -~ Exposures of 2 vork-

27  3/14f44 1:05-1:45 P ers outside booth - Finished about

1342

1,7 million

Operation of Pan Crushers for Acosite-

2:16-2:27 P Tine represented complete cycle of

21 3/14/44
operation. (1/2 hour daily)

8.0 million

. . Batelh fecéing vertical opener. &Xe
Af2a 10242
18 B/14/44 422433 P rosurs of oneorator within booth

9.¢ million

ESP 52 ninuts sample et contral point
10 3/17/44 9:50~10:424 of roon for "goneral air." near
verticsl oveper

S.6nillion

Cardirs
General eir walking about various
carding nacliines in Breeker Card
Room

23 3/14/44 2:59-3:10 P

4,0 million

Besido voint of discharge from con-

4 217.3:272 F N
26 3/14/44 3:17-3:27 denser to box in Breaker Card Room

3.8 nillion

At roving end of 4 Tinish cerds, #l,
2,7,8. Ceneral air - Exposure of 2
attendants

1 3/15/44 10:54-11:00A

4.3 nillion

2 3/15/44 11:15-11:254 ende cards

Along central aislceway, at camel-back

4.8 million

0as - A § a»
1 5/17/44 10:49-11: 494 All vindows of carding and spinning

ditions

Between finisher cards, #15,16,21,22.

room open wide to simulate surmer cone

2.8 millicn

Spimning and Vindinre

3 5 - * 5
5 3/15/44 11:48-11: 564 ator, to simulats his exnosures

At nvle gpinmer, wbhile Lfollcwing oper-

4.8 rillioxn

At Upiversel wingers, 2nd floow, ade
joining cards -~ following operator

4 3/15/44 1:10-1:20 P
{no exraust)

3.0 million

A% Fester Winders. Aversge of all

/44 - H v n
3/15/44 1:156-1346 P aisle-vays 3.6 millio
3/1.5/44 1:680.2:00 P At Tuisters. fverase of ell aisle-ways  4.C miliion

29

At L-frrzzies on £nd rloor. Avorago

5 $19.28
3/15/44 2:19-2 alen ; sizle-vays

3.8 million

-

At L-frcmes on lst floor. Average

2:45-2:55 P A .
along aicle-vays

8 3/15/44

2.0 million

Nota:
Prociuitutor. )
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INDUSTRIAL HYGIENE FOUNDATION OF AMERICA, INC,

Industriel ventilation survey of the U. S. Asbesios Div. of
Raybestos-lianhattan, Inc., Lenkeim, Pa., March 14,15,16,17, 1944,

DUST COITROL IN THE PICKXTR IDUSE

Operaticn of the pan crushers results in excessively high concen-
trations of dust as shown by Semple 24 (8,7 milliocn). It is reconmended
that tha system originally designed, which contemylated keeping the doors of
ths enclosure closed most of the time, be sz'zpplanted by the following arrange-
ment:

Exbsust from each pan crusher lwod a sufficient volume of air to
create a velocity of 200 feet per minu'te througﬁ one of the two working
openings whose dimensions should be reduced to 2% feet wide by 2% feet hizgh,
it i8 suggested that inascuch as the two openings wwould never be necessary
at any one time, dcorvay covérs be provided that are interconnected so thayg
whon one is opened the other will closs. The covers might dbs hinged and
their closure motions connected by cable and pulley or they could be si:i.dable
vertically and similarly interconnected. In any case a smug £it is unnecessary
and sbould be avoided for ease in manipulation., This plan will call for a

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

Batchinz B
£eom
The dust counts of Samples 27 and 19 indicate that the two workers

stationed outside the booth are unot expoced .to izmportant dust concentrations
but that the man who feeds tho vertical opener within the booth is exposed
to concentrations of ebout 10 _million particles during the actusl batching
by the two pen outside. EHio averaga exposure, of course, is lesas thanbthia

because of the intermiitent nature of the operation.
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INCUSTRIAL HYGIENE FOUNDATION OF AMERICA, INC,

Industrial ventilation survey of the U, S. Asbestcs Div. of
Raybestos-Manhattan, Inc., Hanl;eim, Pa., ¥arch 14,15,16,17, 1944.

It is recormended thet consideration be given to the ersction of
a "batching bed™ comprising a long narrow binm, located in the position
where the pile is now made on the floor. This bdin would be enclosed end
exhausted and have as an important element, & side facing the opener that
may be removed or shifted by reising when the batched material is ready for
feeding to the machine. Further study will be given to this af the tims of

the next visit. The arranzement iz illustrated diagrammatically in Figure 1.

Tandem Verticael Opener

phis unit was not in regular operation at the time of the study
‘but it was apj;a.rent from a brief, specielly arranged opsration thzt con-
siderable dust lesks from the cast iron cover located adjacert to the con-
denser. It should be possible $0 correct this without the application of
exbuust, either by replacing the cover or by providing an adequate gas.}:et.

The glant cuftor, Johnson's grader, waste machine and willew

were not in operation at the time of our studies.
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Industrial ventilutlon survey of the U. S, Asbestos Div. of
Raybestos-lshhattan, Inc., Menheim, Pa., Yarch 14,15,16,17, 1944,

~

DUST CONTROL IN CARDING

Studies of uncontrolled dust sourcas around the carding machines

disclosed ths following:

Foed Rolls
An appreciable smount of dust originates at the feed roll of many

of the finishar carda, which can best be observed with an intense light beam.

Some machinss are equipped with curved trays or balflos uader tiis roll

which are effective in minimizing dust at this point, Observations on tkis

point, made on somewhat’ less than half of thoe mackinos, are as follows:
Card Yo. Observation

0K
Fair (but needs front
to complete enclosuxe)

(5.4

Dusty

0K

Dusty

Dusty

CK

Dusty
OK
ox
0K

BESLRkFooran wme

Y

. It is recommended that such baffles be installed on all finisher
cards not row equipped. This point was discussad particularly with the

card room forenan,

Co4c87
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INDUSTRIAL HYGIENE FOUNDATION OF AMERICA, INC,

Industrial ventilation survey of the U. S, Asbestos Div. of
Raybestoe-lanhattan, Inc., Manieim, Pa., Harch 14,15,16,17, 1944,

¥iper Roll and Rub Apron

Anothor dust source is at the junction of the wiper roll and the
doffer. A partiol check of machines was nads with ths conclusgion that. an
appreciable amount of dust occurs at this point in the case of tios folleving
finisher cards:

Numbers 3, 4, 9, 10, 17, 18, 23, 24.

It wvas noted also that some dust originates from the rub aprors
and since these sre adjacent to the wipor rolls it may, for purposes of
contyol, bo consideored the same source of dust.

It ie rocommended for the top set vof rolls that a rouovable cover
be provided clear over the upper set of rub apl}ons thug, in effect, extend-
ing the present exhsusted enclosure and rendering this dust cource sudbject
to the influence of the present exhaust. It may slso be advisable to re-
move one stave at the lower end of the existing enclosure immediately over
the doffer roll to facilitate air flow through the supplenentary enclosure.

For the lower rub epron and wiper it is recommended that some
experinental work bedons on a hood as suggested below. We illustrate in
Fi{gure zmaa oxhaust hood or slot which is designsed to be placod immnediately
adjacentﬂ to the wiper roll st the point where it joins the rub apron. In
‘the design illustrated an attempt has been madé to reduce the width of the
hood to the smallest possidlo dimension in order to avoid interference with
proper functioning of the machine. In this preliminary design we provids

for:
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INDUSTRIAL HYGIENE FOUNDATION OF AMERICA, INC.

Industrial ventilation suxrey of the U, S. Asbestos Div. of
Raybestos-Mepbattan, Ine., Manheim, Pa., March 14,15,16,17, 1944.

(a) an air flow of 75 ¢.f.ll. per foot of length,
(v) a face rvelocliy of 2000 fLoct per minute (to aid in
effecting good distribtution along the length of
each slot czection, and
(¢) elimination of excessive cross sectional area in tha
transition section in order to maintain sdequate
velocities for the traansport of material,
A partial compromise has beoen incorporated in the design to aveid a ‘oo
ccmplicated hood dbut it ieg believed that the lowor velocities at the lergaest
gection of the transition will not serlously intorfere with its proper funciicn.
Not shown on the diegram are nacessary pleces at the ends which
will extend to the side frcmes and serve to support the unit in position.

It would be advisable t0 have s quickly detachable connection with tha

branch duct that will leed to the exhaust main overhead.

Resexve Exhaust Capacity

The followirg observations indicate that there is adequate exhaust
capacity for the supplemeniary exhaust hoods descrided above.

The capacity of the exhaust system indicates an average of 00-£00
c.L.. pe@ oylinder. Some individual mecasurements of air flows in difforent
bra.nchea» w;m made by means of static suction measurements and with tho
dempers fn the position that kad been set by the operators of the carding
department. They incicate what wos considered adequate by the operating

personnel es judged visually. As may be seen from the results in the follow-

ing teable they vary quite widely.
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INDUSTRIAL HYGIENE FOUNDATION OF AMERICA, INC.

Industrial Ventilation curvey of ths U. S. Asbestos Div. of
Raybestos-Henhattan, Inc., Hanheim, Pa., March 14,15,16,17, 1944,

Air Flows Throuch Individual Caré Ecods

(Taking Damper Adjustment as Found)

Unit Static suction © Air Flow

#1 Finishexr 1.9 irnches 920 c.f.m.
#2 Fipisher 1.0 n 670 hid
#2 Breaker 0.6 " 515 v
#3 Brsaker 0.8 " 580 ¢
#3 Finisher 0.4 " 420 "
#4 Breaker 0.2 " 20 v
#5 Breaker 0.6 " 510 ¢
#5 Finisher 1.6 " 840 %
#31 Breazker 1.4 " 60 0w

It is particularly significant that even in the case of i3
Finisher and #4 BreakXer oo escaping dust could be detected at any point.

This indicatesz that there is considerable reserve capacity.
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INDUSTRIAL RYGIENE FOUNDATION OF AMERICA. INC.

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

ATR EXHAUST AND SUEPLY IN VARIQUS DIPARTINTS

Pickor Houss

%ith all doors and srindows closed, as is the c¢ase in winter, tho
Picker House vas found to be under a negative pressure of 1/2" water colunn.
While t$his is likely ;;o starve at least some of the exhaust equirment we
believe thes dust sources enunerated above are of much greatsr importance
than this factor and should receive prior attention. A tabulaticn of exist-
ing exhaust capacity from this depertucent is given in the table below aud

is besed principally on the measurements made by Lir. Bertelot and ir. Gilpin.

Exhaust Cepoeity in Picker Houne

Unid Capacity
014 Shoker Screen 2500 c.f.m.
Cotton Machipe 2900 C.f.m.
Willow and Tendem Vertical Opener €000 c.f.m,
Wew P. & S. Grsder, through
condensexr over shaker scersen 3400 ¢.f.m.
New shaker scrsen, through
condenser in card roon 2900 c.f.m.
C.0.B. 2400 c.f.m.

15® Pipe to Brecker card systen,
from pan crushers, etc. (eostimated) 2500 c.f.m.

Total 22600 o.f.nm.

Unbalznes in Card and Spimning Dspartient

The measurement of ajdr flow from the cexrding exhaust systems togcther
with other data obtained from lir. Berisclet is tabulated below to indicate the

total vyolume of air exhausted from the room,

C0403%%



INDUSTRIAL HYGIEMNE FOUNDATION OF AMERICA, INC. lo'

Industrial ventilation scurvey of the U. S. Asbestos Div., of
Raybvestog-lianhattan, Inc., idenheim, Pa., Karch 14,15,16,17, 1944,

Cards 1-12 18,000 c.f.m.

Cards 13-24 17,000 ¢c.f.m.
L-Pranes {older systenm) 13,000 c.f.m.

L-frsmes (newer system - estimated) 13,000 c.f.m.

Total 58,000 c.f.:m.

The availsble data for thes bresker card rcom are as follows:

Right helf (Gouble fan) 6,500 c.f.m.
Left Lhalf {double fan) 7,900 c.f.m.

14’500 Coefete
From Picker Eouse {estimated) 2,500 c.f.m,

Net from breaker rooa 12,000 c.f.m.

Soms air is supplied to this floor from the first floor Carrier
systenn but there is a deficit for the cardirg and spinmning department of
about 32,000 c.f.m. |

There 1s, however, an air supply unit in this depariment with a
cepacityof 36,000 c.f.m. which is operating at present as a heater only and
requires modificeticn (brought out by Mr. Bertelet) to permit it to handle
outdoor air directly. The rnecessary changes should be effected.

The saxe is trus of the Lreaker room where & unit with a capecity
of 18,000 c.f.m. requires modification to permit it to supply properly

tempered. vgtdoor air to the room.

Effect on Dust Control

Pitot tube measurements were made on one of the main pipss with
tle windows open and with windows ciosod. In ths former case the velocity
vas 3100 feet per minute aﬁd ip the latter case 28970 faet per minute, a ratio
of 1.05 indicating a 5% increese 1;n air flow, These measurenents are not

considered cxact.
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Industriel ventilation suxvey c¢f the U. S. Asbestos Div. of
Raybestos-Hanhattan, Inc., lankeim, Pa., Harch 14,15,16,17, 1944.

— "

The vchs.racteristic curve of the fan (Zmerican Blower Compeny,
steel plate fen, #80, at 662 r.p.m.} is shown &s Figurs 3 and as may be
sesn from the analysiz indicated thoreon, an ipcreese in air flow of 10 o
15% may be expected by reducing the resistance by 0.4 inches. One would

-

hardly expect material difference in the operation of the exheust systan
e e e e ——

with such & small percentage increase in air flow.

T — ——

Dust sample ESP 1)l shows a concentration, with all windows wide
open, of 2.8 million particles, ss against concentrations of over 4 million
(for ezample, sample #1) teken twn days earlier. If this comparison is to
be considered represen’ca‘aivovit must he due to the additional generzsl venti-
lation causasd by natural air currents throu.gli the opén viadows. That is,
in warm weathoer, with a1l windows open, a volume of general ventilation in
addition to that caunsed by operation of the exhaust systen will be obtained
and must affect the dust situation favorsbly. This would not, however, indi-
cate marked improvement in winter by providing just the proper volune of
make up air. '

Such unbalanced counditions are always likely to cause disconfort

because ot,dratta that occur in the peripheral areas of the room, so it

is recomu!ed that correction be made.
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INDUSTRIAL HYGIENE FOUNDATION OF AMCRICA. INC,

Industrial ventilaticn survey of ths U, S. Astestos Div. of
Raybestos-tlanhattan, Inc., Menheim; Pa., Haren 14,15,16,17, 1944,

TWISTING DEPARTIENT

No conclusions wers reached with regard to improved dust conirol
in this departuent but data on the exhaust cepacity and volume of air
supplied by the Carrier system is reported below. With the assistance of
Yr. Bertelet and lMr. Gilpin weo made 64 readings of linear velocity at the
face of the pre-heater, whose area is 8l sq.ft., and concluded thzt under
conditions then prevailing ths systez was delivering 60,000 e.f.h.

A capacity ¢f the various exhaust systems has been estinaitod by
Ur. Bertele’t as follows:

Foster VWirnders

Fast Fan 3300 c.f.m.
Vest Fﬂn 5350 cef.nte

Tvistinz llaehines
Horth Fen 11000 c.f.m.
South Fan 11000 c.f.m.
Cop Vinders . 5000 c.f.m.
Total 33600 c.f.m.

{9 ]
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INDUSTRIAL HYGIENE FOUNDATION OF AMERICA., INC,

Industrial ventilation survey of tha U, S. Asbestos Div. of
Raybestos-danhattan, Inc,, Manheim, Pa., March 14,15,16,17, 1944.

RECAPITULATION .. AIR TXHAUTST AND SUPPLY

Total Exhaust Potential Sunvnly
Cof M c.ToMe Source
Picker Hbuse 22,600
Existing Carrier Unit,
Breaker Card Room 12,000 . 17,800 nodificd
Existing Carrier Unit,
Carding and Spinning Room $8,000 36,000 { modificd

Overflew from Twisting
26,400 { Departaent

Required portion from &vail
33, €00 {

Twisting Department : 33, 600 able supply of €0,700 frou

mein Carrier systsa
It appears from the tabulation above that there are available means
for supplying all requirements except that for the Picker Eouse. It is
believed that this may be cared for by air cleaning units to permit recircu-
lation from some of the systems handling small amounts of dust. (See )

following section.)

D
<D
I

D]
h)
(O



4.

INDUSTRIAL HYGIENE FOCUNDATION OF AMERICA, INC,

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

AIR FILTRATION

An effoectivs dust collector which will produce clean air i.s., one
with a dust content of less than 1/4 million particles per cubic foot, would
have valuzble applications. It 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 p'emit direct recirculation from scme of the exhaust 7S~

tens that handle relatively small smounts of dust such as those for tho
Lefrzzes and for the windars and twisters. We have in mind particularly the
indfcatad deficit of about 25,000 c.f.nt. for the Picker House.

Recirculation of air rom dust collector systems where the dust
is inherently hazardous to health is generally frowned on and we ars among
those who usually discourage the practice. This 1;3 because of the difficulty
of maintaining such equipment S0 as to assurs the purity of the air rsturmed.
However, it is not often that thers ere economic incentives as great as in

the present case. We believe an exception is warranted here and recommend

certain praliminary exgeﬁmentation which will lead to an adequate systen

that wilk.overcoms the objections usually encountered.

ﬁrft is recammended for this purposs that a small anit be constructed
for connsction to the dust houvse or to a system serving Foster winders or
L-frames so that ¢ests including dust counts in the offluent air can be con-
ducted, The unit illustrated has boga 6" in diameter and about 7# long

providing a cloth area of approximeteiy 10 sq. f£t. per tube. This unit can

]
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INDUSTRIAL HYGIENE FOUNDATION OF AMERICA, INC. 15'

Irdustrial ventilation survey of the U. S, Asbestos Div. of
Raybostos~Nanhattan, Inc., Lankeim, Pa., March, 14,15,16,17, 1944.

v

bve made with as many tubes as desired., Ve show six for a total of €0 sq. ft.,
and whoso capacity may be anywhers from 100 c.f.m. to €00 ¢c.f.m., depending

upon the application. It i3 contempleted that the cloth vill be plugged with

gome inert dust preliminary to actual use, for example limestone dust, until

—

its preliminary resistance is 0.1 to 0.2 inckes at a filtraticn velocity of
1 f.p.m. This will probably require about 1/2 ounce of dust per sq. £t. of
cloth area.

The design is illustrative only. It may be advisable to .increass
the size to it an availeble blower. [Further, to avoid the inconvenience of
finding s source of supply for the small quantities of filtsr cloth required
1t §8 sugmested that bags be ordered from a manufacturer of suc’h. ¢ollectors,
in vhich case the metal collars and other pertinent dimensions of the housing
would be chanzed to accommodate the bags. Either of the following is suggested:

C. ¥F. Berg Company

Fagt Dedham Street

Boston, ldass.

Parsons EZngineering Coxﬁpanw

3589 East 82nd Street
Cleveland, Ohio.
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Industrial ventilation survey of the U. S. Asbestos Div. of
Raybestos-Manhatten, Inc., Manhsim, Pa., Narch 14,15,16,17, 1944.

s

SEARY OF RECOXZTENDATIONS

Pickor House

l. Modify exhaust for pan crusher hoods, vroviding 1250 c,.f.m,

per hocd and intercomnccted kinged doors. /
2e Bepair cast iron cover on Seco-Lowell vertical opener where «/:
dust leakage occurse. | |
3. Consider the installatiqn of a baj:ching bed enclosurs, with
movable side and air exhaust in volume to create facbe velocity of 100 £Z.p.m. J/
(See page 4 and figure l.)
Carding Machines
4+ Install curved trays under the feed rolls of the finisher
cards requiring them. (See page 5.}
5. Construct experimental removable cover for one of t's'.*o' finish
cards for dust frem upper wiper roll and rub apron. (See pags .6.)
6. Construct exper:i:neﬁtal slot-hood for lower wiper roll and
rudb apron. Provide connection to exhaust system at a convenient location
for teﬂ%,m& another for attaciment to one or two selected machines.
(See pamﬁ and 7 and figure 2.) '
Air Filtration
7. Construct a model filtor dust ecllector for effiociency tests ,
with arrangements for comaection to dust house for ono test and to spianing “'/ '

and twisting exhaust system for apother. (See page 14 and figure 4.)
It would be advissble to complets most of the above prior to our

next visit, especially Noe. 1, 4, 5, €C.
CC450%
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Industrial ventilation survey of the U. S. Astestos Div. of
Raybestos-l{anhattan, Ine., Maaheim, Pa., March 14,15,16,17, 1944,

ELECTRON LITCROSCOPE EXANTINATION OF DUST

It was felt that an examination of the air-borne dust by the
electron microscope would throw somé additional light on the fundamental
problem of asbestosis even though we draw no definite conclusions therefrom.
One school of thought maintains that the pulmonary condition resulis from

a mechanical action of asbestos fibers on lung tissue, yet the dust seen in

counting is alrmost all ron-fibrous.

) Through the occurtesy of the research lahoratories of the Alumimm
Company of Awerica, whichv is a member of Industrial Eygiena Foundaticn,
electron misrophotogaphc of alr-borna duét have bezn obisined and ers
appendod hereto. The dust was collected with the electric precipitator in
the carding room.

Two questions wsre propounded by us to the laboratory, as follows:
1. Are the cubical (non-fibrous) particles that ere seen in the
1light microscope used for counting actually composed of unbroken bundlss
of fiber as in the parent rock? (Particles of this shape comprise over S5%

of those seen and counted,)

‘. Is there a large quantity of fibers whose length is several

microns bub which are invisible by the light field set-up because their
diometer is below the limit of resolution?

Tho report included the Tollowing:

o
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INDUSTRIAL HYGIENE FOUNDATION OF AMERICA, INC,

Industrial ventilation survey of the U. S. Asbestos Div. of
Raybestos-Hanhattan, Inc., Nanhsim, Pa., Uareh 14,15,16,1.7, 1944.

"The dust was found to contain many fibrous particles as well as
non-fibrous particles as shown in Fig. 1. A% the magnification used for
$his mierograph (5000X), bhowsver, the non-fibrous particles may appear to
predoninate. This is not the case and no doubt results from the small size
of the fibexfs as exumination at high magnification shows that much of the
matorial is present as small fibers as showa in Fig. 2. The fibers wers
found to rangs in length from a fraction of a micron up to a few microns
with an average length of about 1 micron. The thickness of the small fibers
ranged from 0.01 micron to 0.05 micron (100-500 Anzstrom units) with the
average closexr to the lower limit.

"PThe nature of the non-fidvrous particles probably is as suspected -
that is, they comsist of bundles of fibers which have not been broken apart.
This is evident from a few of the particles in Fig, 1 and p.arti-cularly fron
the perticle in Fig. 3. Several fibers protruding from the end of the large

bundle are shown in the lattsr micrograph.”
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