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Dustiness

This pinnt 1s designnatad rs 0 in the gener~! veport and an appraisal of {tg
dustiness {s summericed in that golunn 92 Tadhla 3, page S,

The differense detween these values and those of other good plants ere, on
the wvhole, n~t sisnificant and we rete this plant 2s averags "zood." EHowever,
this does not mean that dust ocontrol {« satirely satisfzotory in all res;ects
as indionted {n the genaral rerort,

There {1 an insuffiocleat sunder of duet oointo in the conpany files to constitute
an sdequate record of ‘ustiness, Yorual variations require a nmusder of counts as
sagh operation to provide » useful avercge,

Our owvn single dust counts taken at ths time of the visit are given delov,

' Elapsed | Dagt
Fuzher Tine inm.) Qperatlons Counte
1 L] At operator end of b carding machines 1.5
(%os. 1, 2, 7 ané B)

2 1 Gensral air in aisles of twisting 3.0
sachines
3 5 General air, slong row of loous: most 3.1

windovs open nlong the vorking aisles

b s Oeneral air in aisles of spinoing frames 1.7
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This plant is designatad rs O in She gener=? veport and an appraisal af ity
dastiness s snwmericed in that golumn o2 Tadla 1, pege 5,

The 4ifferense detween these valuge and those of other good plaats -n. on
ths wvhole, n~t signifiecant and we rete this plnnt ss average *zoed.® Eowever,
this does not mean that dust ocontrol i« eatirely satisfratory in all resyects
as indiented Lin the general perors,

There {s an insaffiolient munder of duet o;uh in the oconpsny files to constitute
an sdeguate record of Austiness, YNormal varirtions require s mamder of eounts st
sach operation to provide n ugeful avercge,

Our owvn single dust counts taken at the tims of the vialtl are givea delow,

' Elapsed : Dast
Mahar Tine Eu;n.) Qnerations Counts
1 ] At operator end of 4 carding machines 1.5
(%es. 1, 2, 7 and 8)

2 s Genaral oir in alslee of twlating 3.0
machines
3 [4 General air, alonz row of loons; most 3.1

vindovs open nlong the vorking sisles

b 5 General air in aisles of spinning frames 1.7
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Just Conirel Prastines

Oarding dust gontrol 1s disoussed on peces 7 nnd 9 of the general report,
Raferensce is m=de. to the exhaust systex {n this nlant vhich acromplishes as
gond dust control as almost all the other *good” plants Put at exhaust rates
that would net be preetiocsl for other northern plants.

The dust aolleators in use nt this plaat sre of ronaider-bla interest decause
they fnoluds two tynes not in use iz any other plans (Alr Mat and Pargons)
bageuse commonly thought %o de imprasticel, Test data on $hese unit wonuld
therefore %e valusdle,

Tagineering stulies planned for the long term investigation of psrticular
finterest to this plant and cutlined in the gener:l mport nret dust eosntrol
in vremaration, twvisting nnd we~ving, and efficiency of dust collectors.,

dadioad

In the nedien) section of the general ysnort refarence is made to the several
companies vho have pno information ss to tha i{noidense of potentia’ agdestosis
in their vlaat, Thie comjany is one of those ~n' therefore vish to underseore
here the recomsmandstione concerni-g periodiec r-ray exsninations disouseed
particularly on page 15 to 18,

¥ ,C,1., Beweon
Herd Pnginaer
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REPORT
of
PRELIMIRARY DUST SURVEY
for
ASEESTOS TEXTILE INSTITUTE
June, 1947

OBJECT OF INVESTIGATION

This project wvas a preliminary investigation of the asbestosis
problenm in textile plants of members of the Asbestos Textile Institute,
with the immedfats object of defining the apecific nature and the magni-
tude of the problem in all its phases, From such 8 definition, the char-
acter of a long-term project could be outlined. An original obJocﬁivo of
most immediate importance was to facilitats the exchange of infarmmtion
botween memder companies an successful methods of dust control and other-

wise to promote & genersl improvement in that field,

SUMMARY

The factas upon which this report is besed vere obtained on visits,
during the past three months, to all plants of Institute members (except
one, vho vished the visit postponed to & later date). Camplete cooperaticn
was extended at all plants, Dr., C. Richard Walmer, Medical Director of
Industrial Eygiene Foundation, participated in visits to three plants and
in development of the medical concepts of this report.

The problem is seen to be camposed of three aspects vhich are
discussed in three sections of the report and summarized herevith, as
ENRGINEERING, MEDICAL, and PEYSICAL TESTING,

0 13843



Preliminary Dust Survey for Asbestos ’j.brtile Institute )
Juns, 1947

Engineering, -- Mechanical methods were seen in use in ane or more
plants vhicl; effected practical dust control in all operations, dringing dust
concentrations dovn to five million or lower with cne or two exceptions., It
is proposed to prepare formal detaliled descriptions of these methods for gener-
8l ddstritution to members of Asbestos Textile Institute.

Medical Supervision of Workers., -- Only five plants have had any
medical x-rey surveys of oq;lo.yool. In the others, therefore, there is a
serious lack of information as to the incidence of asbestosis. The lack is
more sericus, in e sense, bdecause in most of these plants no compenseble cases
of asbeatoeis have occurred to drav attentian of top menagement to the problem.
While the medical survey conducted by ome plant recently shows cnly about three
per cent of the exployees with asbestosis, two other plants appear to have adbout
20 per cent of their employees affected.

Medical supervision of vorkers in this industry is of utmost im-
portance for the protection of doth employee and employer, not to mention other -
considerations. Therefore, it 1s strongly recommended that each plant insti-
tute & progran of medical and x-ray examinations of all exposed workers as
early as practical,

| Physical Testing (Dust Counts, etc.) -- The "maximm permissible
dustiness" for asbestos is commonly taken to de five million particles per cubdic
foot. This represents good attainment in the dust control program, It is en-
phasized, howvever, that dust elimination to this extent does not positively in-
sure that no asbestosis will dsvelop in some worksrs after a lang vorking life
(greater than 20-25 years). Scientific evidence is obecure on this point. It 1s
recammendsd, therefore, that studied be initiated aimed to develop another
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Preliminary Dust Survey for Asbestos Textile Instituts,
June, 1947

yardstick, because 1t is suggestsd that vhen control bdelow five million is
attained, present dust count methods may not properly measure the remaining
hagzard,

A detailed summary of recamendations for & long-term investigation

1s given at the end of this repert,
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Preliminary Dust Survey for Asbestos Textile Institute, \ L.
June, 1947

I1- ENGINEEZERIRG

PRESENT STATUS QOF DUST CONTROL

Practically sll plants visited bave had cne or more dust count sur-
voys made of their operaticns and thege data were availadle for the present
study. In addition, & fev samples were taken by the investigator in most plants,

These records were studied and a range of concentrations Judged %o de
most representative selected for the summary given in Table I, Where relative-
1y extremes velues appear it is an indication of too fev data to permit a closer
estim¢te, '

Figures in the last column are selected to indicats the magnituds of
readily attaimabdle dust concentrations with dust control measures nov in comon
use; or Judged to bde most typical of an operation vhere no special dust cantrol
measures are employed, e.g., ring spinning.

Discussion of Concentrations

The availabdle dust count data for operations in the preparation romm
are highly variadle and reflect the poorer accuracy in sampling inhereant in
apgx‘ticnl that are intermittent and miscellanecus in character, These figures
are, therefore, considered much less reliabdble than thoa‘e for other departments.

The figures for carding room dustiness indicate that with reasomabdly
good enclosure and exbaust of the machines, concentrations well below three
million are obtainadle, Four of the plants visited exceed the five million
limi ¢ materially, '

All the data for mule spinners exposure indicate a wide variation in

dustiness, ranging from tvo to eight million, dut the wlm of data are not
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TABLE

PRESENT STATUS OF DUST CONTROL IN DIFFERENT PLANTS:
DESCRIBED IN TERMS OF AVERAGE DUST COUNTS

Most Typical

A B c D E F (1 B 1 J vith
Preparation - 1-3 5.7 3.9 - 1-8 2-7 - 80 1-11 _ Below 1
Carding 2.3 1.2 10-25 .12 1.3 244 2.3 2.3  %0.%0 §-17 2-3
Mule Spinning - 1-3 6 - 3.7 2 - - - 8 -
Ring Spinning 2 15 - 1k 35 1-2 2.8 8 1318 56 - 3.8
Twisting 26 1.5 57 2 58 24 210 . 1318 k-9 -7
Voaving 1-2_ 15 11-15 2.5 - 1.5  2.10 k.7 - 2-h 1-3
Vinding.” 2k - - 2 2.7 - 2 %1 3 ) -

=
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Prolimirary Dust Survey for Asbestos Textile Institute, 6
June, 1947, )

great enough ‘to Yield e good average. Concentrations for ring spinning vary
from ane to five million although there is no strong indication in the availadle
data of marksd differences between this opereticn and mule spinning,

There is & similay wide ‘nmticn in data for tvisting (twvo to eight
million), but there is some Justificatien in these data for the opinion widely
held that this 15 ome of the dustier operations in the finishing end of the mill,
It 1s bolioved that occasional high valuss in both ring spinning and twisting
reflect in some cases the sampling procedure, If the large impinger is main-

tained in one location and there is a strand bdrealnge in that immediats vicinity,
| the resulting vhipping dust will be reflected in that single sample and would
not, therefore, be representative of the worier's exposure,

Dustiness in veaving operations reflects the use of wvater for dust
control in some plants and exhaust systems in others. The lowest concentre-
tins of ose to two million obtained in Plant A reflsct highly efficient vet
veaving mathods there employed, Concentrations less than four t0 five million
are readily attainable by local exhaust methods es indicated by the results in
severel plants, _

The data for spooling and winding operations are included for cam-
pletensss, tut reflect miscellansous cperations and conditicns., The dust re-
pomd. 18 often dus to the effect of other pachinery in the same roam. These
considerations therefore affect the reliadbility of these data, as in the case

of operetions in the preparation room,

b 0334

o X
Qe



Preliminary Dust Survey for Asbestos Textile Institute, 7
June, 1947, A )

EXISTING DUST CONTROL PRACTICES

The following discussion of dust control practices in the industry
is merely an cutline., To de useful to those vho are respansidle for the
engineering in each plant, thoy will nsed to be set forth in the form of
dotailed specifications descriding details of construction, specificaticns
for sheet metal contractors, for purchase of fans of proper capacity and for
design and opersticn of dust collectors,

Preparation
Highly variadble practices prevail in different plants and the mis-

cellanecus character of operations within a single plant makes it imprectical
to formulate many generel statements. However, it may be said that such con-
trol as is realized results from the use of modern equipment that is well ene
closed and vhich usually incorporetes pneumatic conveyors vith ceiling con-
densers., The large movement of air involved in pnammatic trensport serves the
useful additional purpose of preventing the escape of dust from the primary
equipment, Discharge of stock frem ceiling condensers into dins, estock doxes,
or feed hoppers is & dust usually not under control. The blending operation
18 another source which is often mot satisfactorily controlled. With the ex-
ception of these two carmon operstions, nost of the dust cantyol procedures re-

quired vill de more or less specific for each plant,

Carding ,
As has been noted, reduction of dustiness in carding to concentra-

tions of three million or less 1s easily attained by good enclosure of the
machine and carefully designed exhaust. Moreover, experience of seversl
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Prelininary Dust Survey for Asbestos Textile Institute, £
June, 1947,

campanies Proves that it does not interfere seriously vith mmfacturing
operations nor vith quality of roving produced,

Our investigations indicate the superior advantages of having gide-
walls of the enclosure of wood to facilitate smll clearance by rubdbbing con-
tact at the edge of the main cylinder, thus avoiding excessive air infiltra.
tion at that point. Wood covers bave the advantage of resistance to crushing,
vhich vas evident in mtglhﬂms vith sheet metal covers.

Connection of the enclosure to the exhaust system by means of chan-
bers of ample dimensions, i.e., large croes-sectional area is of major in-
portance to avoid localized high air velocities close to the webdbing in the
main cylinder, This detail vas not alvays observed.

In viev of similar dogrees of success , Judged by dust counts, de-
tween various installations, the dest critaricn of superior design as to de-
tails of exhaugt from the machine vas in the relative econcmy respecting
volums of air exhausted per machine, Our observations indicated rather ex-
treme variations as indicated in the following tadble of exhaust rates per

carding set in five representative plants:

Plant Alr Exhausted Por Set
A 1500 cfm
3 . 2200 cfnm
E 3800 cfm
c 5400 cfm
B 2000 cfm

It is apperent fram this investigation that 2000-2500 cfm per set
of breaksr apd finisher cards is ample exhaust capacity if tho eystem 1s

properly dssigned.
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Preliminary Dust Survey for Asbestos Textile Institute ’
June, 1947

All five of the systems described in the table gerve their purpose
satisfactorily from the viewpoint of operation, but it dces not mean that
they would be equally satisfactory to others, Thus the plant vith high ex-
haust capacity (G) has & unique interplant tunnel comnection, so that excess
heat from another plant supplies replacement air without added cost, for heat
or winter dlscoxfort.

?

Plant HE controls dust by completely housing each pair of cards in a
spaciocus roam, exhaustsd at a yate of 2000 ‘cfa, Sidewalls are easily remov-
ed for repairs, Most plants would not prefer this amnmnﬁ.

As far as the dust count data can show, the card romm of Plant B
vith 2200 cfm is equal if not superior to that of Plant E with 3800 cfm, a
recently installed system, |

The fundamental features of dest card dust control systems observed
are as follows: |

1. Wood enclosure with hingeing arrangement.

2. Libderal clearance between vorkesr rolls and curve of
cover permitting air passage at lov velocity.

3. Ilarge chamber connection on cover, to duct,
4, Duct dranch not over 5", preferedly &",
5. No blast gate dampers in dranch line,

6. Exhaust influence over comb, either by extension of
main cover or by separets hoods,

7. Exhaust space under machine, not over 4" duct,

8. Enclosure and exhsust of feed hopper, not over 4" duct,

Tvo installaticos include an exhaust brench to prevent the escape of
dust originating in the gace between the ring doffers and the main cylinder,
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Preliminary Dust S8urvey for Asbestos Textile Institute,
June, 1947

Spinning
One plant has installed ventilation for their ring epinning fremes

vhich management belioves has reduced dust in this operatian, It consists
in a series of exhaust openings under the frems, near the floor, running
the length of each frame, Time 414 not permit demcnstrating to our own
satisfaction vhether & measuradle improvement had been effected or not,
This should be done by a series of dust measurersnts wvith exhaugt on and
off, The volums of air exhaust is insufficient to effect a true local ex-
heust action, and 1f 1t is effective it mut, therefore, de an effsct of
simple dilution,

Meﬂ_ng
Interest in control of dust from twisters is videspread in the in-

dustry and Plants A and B have installed an exhaust system like the one de-
scrided for the spinning frames in Plant A, Here again the operators believe
a maried improvement has resulted. Dust count data is needed that vill

measure the degree of improverment,

Winders ) .

Cop vinders have been exhausted in Plants A and B vith reports of
beneficial reduction in dustiness, We do not have quantitative data on this
point, The exbaust arrangement for Foster vinders vas developed many yoari
ago and is well knowvn., The tendency ¢o elimination of this machine makes
"the problem one of 1ittle prectical interest now,

In most plants, dust from ot&r equipment, such as spinning and
tristing which are commonly in the seme roam, 1s of greater importance than

that from winding operations,
D 03852



Proliminary Dust Survey for Asbestos Textile Instituts, 1
Juns, 1947

Weaving

One plant has a superior msthod of suppressing dust in weaving by
vot methods and dust count records indicate s complete suppression of dust,
It involves a wvater spray head mounted above the varp at the rear of the
barness with a mechanical screw arrangement for ccnstant movement of the spray
head transversely to the warp. They believe it to de more effeotive‘ than the
systenm common in seversl plants vherein the varp is passed over wetted rolls.

It 1s apparently not prectical to recammend 100 per cont wet weaving
throughout the industry, Moreover, ve are satisfied that 1t is practical to
control duf in this operation by local exhaust, vhere dry weaving is consider-
ed imperativefor aspecisl properties of the cloth, One of the dest oxﬁauat
arrengements includes an exhaust opening directly undar the varp st the rear
of the harness frame with 2 slot exhaust opening carried bty the lay beam, the
latter connected to the staticnary part of the exhaust system, either by
floxible hose arrangsment or by an all metal swvivel joint,

Duct Work

The actual arrangement of duct vork and exhauat fan present no une-
usual problems vhere good prectice in sheet metal fabrication is followed. Two
points are of sufficient importance to require emphasis. Special care should
be exsrcised in the fabrication to avoid sharp projectians on the inside that
create points of lodgement for fiders. Secondly, it must De designed to pro-
vide adequate trensporting velocities, Velocities bdelow 2000 fym, in the
experience of the industry, may permit settlement of material and gredual
clogging, Therefore, allowing a margin of safety, the dssign should provide
for velocities of 3000 fpm,



Preliminary Dust Survey for Asbestos Textile Instituts,
June, 1947

.The prodlem of distritution of planned air flows to ths different
branches of the system is of importance in the design of all dust exhausgt
systons, - The use of dampers in branches to adjust air flows hvnoidad in
the best systems., Their function in effecting bdelance bdetween dranches is
bost attained in the original design. Design procedures to effect this obd-
Joctive are available but will not de eladborated at this point,

Dust Collsctors

Five plants in the survey emplcy the well-knovn burlap dust houge
for filtering air from various exhaust systems. The favored filtering area
1s determined on the btasis of one square foot for each air flow of 2 cfn.
Most amngemnﬁ are such as to permit cleam.ﬁ.g bty vhipping wvith a bamboo
pole or 8 buggy vhip by men vho remain on the clean air side of the filter
cloth, In cne system, the men are required to enter the dust side for clean-
ing purposes, and firal cleaning is carried out cnce weekly with the use of a
centrel station vacuum cleaner, Prectices in different planﬁ are variadls as
to frequency with vhich the burlap filter is freed of its dust load by vhippin

While these dust collectors work vell, ve are not prepared to recom-
mond them to the exclusiom of some commercial types of filters having sutamat!.
shakere, Several enginesring elesments enter into the design of a dust collsct
or system, involving principally a proper estimats of pressure drop in all els.
monts of the system and especially that through the filtsr proper (back pressw
If the pressure drop estimate in the filter is incorrect, the system will not
operets properly. If the basic reeistance of ths filter, i.e., that immediate-
1y after shaking the cloth, 1s subject to a constant increase over a period
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Proliminary Dust Survey for Asbestos Textile Institute, 1
June, 1947 :

of veeks, the system cperation will suffer. Apparently, some of the older
camercial flat bag type of collsctors did exhidit that difficulty., Modifi-
catians in the design of such units bave, howvever, been incorporated in more
recent models and those difficulties may have been elinminated,

Tvo plants employ commercial collsctors of the flat bag or envelope
type. Another plant uses a cloth tude commercial collector and also one whose
Tiltering element is of paper, vhich is replaced at intervals of several weeks,
A study of operating details of thno_comorcul collectors 1s indicated in
this study, including consideretions of origimal cost and opereting cost.

Recirculation
Seversl plants return air from the dust collectors to the workrom ¢

conserve heat in the cold weather, We are not prepared at this point either
%0 condcne or to condemm this prectice excapt. in cases vhere there is odviocus-
1y leaknge of dust through the filter and cansequont recontamination of the
air inside the plant, The practice is generally frowned upon vhere dusts
that are hazardous to health are being handled, We delieve there are certain
circumstances vhere the practice might be permissible provided adequats safe-

guards are incorporated in operating procedures, The large volumes of air
involved in dust control represent a tromendous probien as to heat loss and

boiler capacity vhich cannot be passed over lightly,
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Preliminary Dust Survey for Asbestos Textile Institute,
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I - MEDICAL

FPRESENT MEDICAL FACILITIES AND PRACTICES

Every plant has connections with a local specialist in rediclogy
vho 18 employed for diagnostic work cn an irregular besis. Three have their
ovn X-reay machines used by the local specialist, tut cnly cns has a well-
established scheduls of periodic medical examinaticns.

Half of the plants have no positive informaticn as to the incidence
of asbestosis ammg their workers. The situstion is these respects is in-
dicated in Table II,

TABLE II,

TICES AND FACTILITIES AS TO MEDICAL
X-RAY EXAMINATIONS IR VARIOUS FLANTS

Rocent X-rayt Pericdic X-ray Have Ovn
Plant Survey Made Examinations Made X-yay Machine
A Yes No Yes
B No | No No
C Yoo No No
D Yos No No
E No No No
F No No No
e Fo Mo Fo
H Yes Yoo _ Yos
I No No No
J Yoa No ‘ Yos

L4thin 1ast fov years, and results availabls to plant or it chvsician
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RSTIMATED INCIDENCE OF ASEESTOSIS

The incidence of assbestosis among employees of those plants where
employees vere examined in recent years, shovs & marimd veristion as indicat-
ed bty the folloving:

Plant A bas recorded cases diagnosed as asbestosis to the extent of
about 20 per cent, and in the past nine years has ccnpeiaated, on the aversge,
two cagses por anmum, Total textils employment about 400,

Plant C oo the besis of a recent aysteamstic survey, eatimates
asbestosis incidence to bde about three to four per cent,

Plant D has regults from an incomplete survey in which four cases
were found among those volunteering for examination with & total textile em-
ployment of around 150, They have compensated cne cage in adout 10 years,
Three more are pending, ‘

Plant B vith a2 textile employment of 300 finds five or six cases
annually that the physician delieves show early changes due to asbestoe,

Plant J has counted potential cases of asbestosis amounting in
pumber to about 20 per cent, comparable vith Plant A,

The other plants have conducted no systematic x-ray surveys of
their owvn and have no informstion as to incidence amang their Quployee’s.
None of these bas had cases requiring compensation,

While we have no complete data on hq.stor; of employment and labor
turnover in the seversl plants, it is apparent that there is, at lsast super-
ficially, a marked inconsistency in this picm:‘n.' Also, it is clear that
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Preliminary Dust Survoy for Asbestos Textile Institute, 1€
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& serious lack of information prevails generelly oo this aspect of the
prodlem,

The story in North Carolina is worth special mention, This state
inatituted 10 years ago, & system of periodic medical examinaticns for all
vorksrs in dusty industries and, hence, all asbestos textile workers have
been x-rayed and clinically examined for a longer period, on a pericdic bdasis,
than any other asbestos textile plant in this group. If the state exanination
finds that workers should discontinue their employmemnt because of rapidly
developing asbestosis they have the au;.horna to effect this change, They also
gsee to 1t that vorkors vho should recoive vorkman's caopensation dus to dis-
abling asbostosis are processed. S0 far as we have bean adle to uum
neither event has occurred to any exmployee of tho two North Carolina asbestos
plants in this group,

These obeemtiona' suggeot that there may vwell be a marked divergence
in medicsl procedures, interpretations, and attitudes respecting the diagnosis
of asbestosis, '

There is &8 very urgent neod for a concerted cooperative medical
effort to develop improved diagnostic procedures and unifarmity of interpre-
tation,
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IMPORTANCE OF PERTODIC MEDICAL EXAMINATIONS

One of the most important elements of a progrem of protecting health
of workers in dusty occupations is the periodic medical examination, The lack
of scientific information regarding all aspects of asdestosis is sericus,

This camot be over-emphasized., The obviocus procedure to help overcore this
deficiency 18 to @1@ every tool novw available that will throw more light an
the facts, The importance of the periodic redical x-rey exanination can per-
haps best be emphasized by stating that dust count investigations cannot, in
the present state of Imowledge, give us assurance as to ths extent of our suce
cess in elininmating the hazard,

~ Regular examinations serve to protect the worker by giving early in-
dication of health impairment due to dust, and permit intelligent action to de
taken to avoid further serious health deterioration, This is particularly
true if the detection is early enough and there is no progression to late
atage asbestosis.

More important, for the long term, the accumlation of factual in-
formation regarding the health status of exposed workers, statistically inter-
preted in relation to dustiness studies and to mechanical developments in dust
control equipment, will eventually indicate vhen the battle of asbdestosis com-
trol is being wvon, This aspect of the prodlem is elaborated in the folloving
section,

The inventory provided by such & medical progrem is just as important
to intelligent action in this prodlen, as material inventaries are to the

propexr conduct of business,
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Preliminary Dust Survey for Asbestos Textile Institute , 18
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The questicn as to whether a plant should purchase its own x-ray
equipment is an economic one involving consideration of cost of local outside
medical and x-rey facilities and of loss of employes time in travel, etc,

tic Panel

To further the objective of improvement and uniformity in ddagnostie
procedures, a pedical section of the progran is proposed in ths form of a
MEDICAL ASEESTOSIS PANEL to de composed of outstanding medical men in this
field, and of the physician designated by each company as the one responsidls
for its medical and diagnostic vork, The cooposition, as to cutside medical
personnel, of this panel would be determined by its odJectives: the
assembling of the best possidle medical brains and the mutual educatian in
| diagnostic procedures that comes from exchanges of scientific experiences
and 1nromticn.'

The panel would meet, perhaps semi{-annmually, and consider the sig-
nificance o{ x-ray films end other clinical data drought to the group by each
pertlcipating physician. Dr. C. Richard Walmer's services vould be available
for the organization and other details,
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STATISTICAL STUDIES OF MEDICAL RECORDS

There are two very important questions concerning the physiological
nature of asbestos that have not yot been answered ty any published investi-
gation:

1, What 1s the expectation of asbestosis in workers exposed more
than 15-20 years to low concentrations of asbestos dust? - Among the 500-0dd
vorkers who composed the subjects in the U,8. Pudlic Health Service study,
there vere abdnormally few vho had beea exposed for more than 13 years and
practically none over 20 years, n:ea.o facts seriocusly affected the conclu-
eions that could de drawn,

2, 1Is there a progression to advanced asbestosis after exposure ot
an individual has decn discontinued or has been reduced to very low levels,
due to sction of dust deposita from earlier exposure? This question is of
very great importance to intelligent medical supervision of workers in these
plants,

It 18 virtually certain that statistical investigations of existing
records would throw valuable light on these questians.

None of the plants visited during this inquiry have sufficiently
extensive and eystematic records to provide satisfactory angwers to these
questions, but the medical department of Metropolitan Life Insurance Corpany,
under Dr, A, J. lanza, have x-rays of a number of men obtained in the early
1930's which could provide the nmucleus of same useful wmtién, depending

on how many of the original group are available for re-x-rey.
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The most cutatanding store of information is in the records of
the Divisicon of Industrial Bygiens of the North Carolina Department of Hsalth
vho, in accordance with state lav have x-rayed vorkers in thﬁ, and other
dusty industries, almost amnually for the past 10 years, A study of these
records vould undoudbtedly cast much light on tho,m-t.tq; of progressim,
Through officials of the company rembers in North Carolina, we already have
assurances of their full cooperetion in any investigations, and although we
have not discussed the matter with them directly as to details, there is
every reason to suppose that the desired informmtion would be made available
to us for the purposes descrided, '

In addition, a genersl x-ray and medical survey of workers in cne
or two plants with a long history of high order of dust control would be of

great value for this purpose.

D 03842



Preliminary Dust Survey for Asbestos Textile Institute z:
June, 1947

ID - PEYSICAL
SIGNIFICANCE OF IUST COUNTS

Correlation between development of asbestosis and some pertinent
measure of duatine‘u, 0.8., dust counts, can be developed by periodically od-
serving and recarding data on both aspects -- periodic medical examinaticns
of exposed vorhsrn togetber vith the pericdically measured dust exposure of
each, However, to be useful for preventive purposes, theseprocedures have
to be extinded into the past vherever data is availad,e This was the proced-
ure employed in the studies of the U,S,Pudlic Health Service in Nerth Carolina
plants (Public Health Bulletin No, 241, 1938).

The main value of dust counts in asbestos plants i1s to odtain data
on dust cancentrations that can de coopared vith that study, and thus lead to
conclusions a8 to probability of desvelopment of asbestosis in the particular
plant being studied,

In that study, &ustiness of different occupatiocns wvas msasured in
the usual panner, and also the incidence of asbestosis by msdical anl x-ray
émum of the men employed. A statistical camparison of the two sets of
date lod the investigators to the canclusion that new cases of asbestoeis
would probably not occur if dust control measures vere undertakento ensure
that no dust eXposures exceeded five million particlss per cubic foot '
(measured in the same manner).
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APPRAISAL OF REDUCED IUST BAZARD

Baving reached & degree of dust cantrol represented by the dust
count lmit of five million, 1t is then proper to ask: ‘'What degree of
assurence is afforded by existing knovledge that asbestosis vill not, in
fact, develop in the future if dustiness is kept delow that level?”

If there am‘mm, at present unknown, that vill indicats &
need for still detter dust control,vhat will that limit be?

The information availadle dces not permit complete assurance that
five aillion 'u thoroughly sefe nor has' infarmation deen developed permitting
& botter estimate of safe dustiness.

It 4s nevertheless of the greatest importance either that such
assurances be sought or a new yardstick of acc@nahmnt be found for ac-
curataly measuring any remmining hazard in the dust zane belov five million
for the elimination of future asbestoeis depends upan the degree of control
offected now,

Measuremsnt of Dustiness
Cne besis of uncertainty as to applying present conventicnal dust
counting techniques to the meaguremsnt of asbestos dust hazards below the
five million level is suxmarized in the q;xastion -- aye the fiders of asbestos
the causative agent or the non-fibrous “cudical” particles that look like
those of other industrial dusts? The non-fibrous particles in most textile
operations comprise 80-95 per cent of the total dnat seen in dust counting.
While it is proven that asbestos dust is the cause of asbestosis,
thero 1s 0o cortain informmticn as to vhat shape or sigze of dust is the
causative factor. The correlation studies of the U.8,Pudlic Boalth Service
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employed conventional dust count techniques which, in effect, related incidance
of asbestosis to the nmumber of non-fidrous particles of & size ranging from ane
to five or 10 microms,

For 1llustretiom, buppoao the causative dust element is something
difforent, e.g., fiders that are less than 50-60 microns long, and less than
1-2 microns in diameter., The conventional dust count method would be satis-
factory only if there vere a fairly constant ratio between the two types of
dust; 1t vould, in that case, provide an adequate. index. |

Pre Studies on 1ities of Asbestos Dust

With a vigw to eventual development of supplementary methods for
measuring asbestos dust concentrations on a veight dasis, we have conducted
some preliminary studies directed to the colorimotric determination of total
eilica in the minute quantities of asbestos dust olbt:ained in a typilcal atmos-
pheric sample., This requires development since it could provide a valuable
tool for further investigation,

Sub-microscopic particles and fibers.
Another aspect of the dust examination prodlem an which preliminary

wvork has been done involved studies with the electron microscope. We posed

the two following questicns:
1. Ordinary dust particles, ane to three microns in diameter, com-

prise most of the particles in the dust count, They look like ordinary in-
dustrisl dust end we refer to them as "cubical” as distinguished from "fibrous”
particles., The quutiin is: are these particles in fact non-fidbrous or are

they bundles of fidbers?
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2. Becondly -- since the limit of resolution of the microscope
lenses used in dust counting does not permit seeing particles very much smaller
than one micron, cne mey ask if there are many fiders of great length, but of
such smll vidth that they are invisidle?

Samples of atmospheric dust vere obdtained for examination dy the
olactron microscope, by mounting the small specimen slids used with this
instrument, in the dust collecting zone of the electric precipitator., In order
€0 eliminate very large fiders, the air being sarpled was cuused to pass first
through & glass spirel coated v.fﬂ: adbosive on its interior. This subjected
the dust particles to centrifugal force and the largest cnes would bde pre-
cipitated out, mch as they might de in the nasal passages of man.

Studies vith other industrial dusts employing this spiral indicate
that very rerely do cubical particles largor than three to five microns suc-
ceed in passing through the seversl turns of the spirsl,

In samples obtainedvith this apreratus in a card room having a
good dust control, we obtained pictures, same of vhich are reproduced in the
attachsd Figure. They demonstrate first, that the cubical particles seen by
S low power light-microscope are in fact bundles of fidber resemdbling a life-
size handful of partially opened fibders,

The picture further demonstreated that there are many fibers of con-
siderable length, some fully 50 microns, vhose other dimensiocn is only a
fraction of a micron; the fiber is therefore invisidle in the dust counting

microacope,



ELECTRON PHOTOMICROGRAPHS OF AIR-BORNE ASBESTOS DUST -~ MAGNIFICATION 5500 X

THIS CIRCLE 1 MICRON DIAMETER -
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They also showed same fiders a fev microns in length whose diameter
is only 0,01-0,02 microns, although the cammonest particles are bundles of

fiders adbout 0.1 micron in width,
In addition to the light these observaricns throv on the sudb-

microscope character of asbestos dust, they are cited to indicate the other
qualities that might be pertinent to evaluatiom of dust exposure, to supple-

ment the dust count technique now in use,
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INHERENT DUSTIRESS OF STOCK

In investigations of the type bdeing presently considered, & primary
aim mst be to dovelop improvements in dust control with the minimum of waste
motiocn and ujennin experimentation an & plant scale, At the stage of
dsvelopment of the industry, causes of dust are very often not obviocus, An
examination of dust count records made available to us, cambined with the fow
tests we performed ourselves, provide numerous instances of variation, the
cause of vhich is not apparent. '

Vo mdertock recentfly to measure the amount of dust in the roving of
different mamufacturers by suspending a measured quantity of roving in alcalol,
then midng & dust count in the same manner as vwith air samples. The resuls
vould be expressed in millions of perticles per yard of roving or per gram, et
and would de of great advantage in relating differences in dustiness to the
causative factor, Such a messurement technique would be easential in apprais-
ing the actual value of oil,

Ve do not bave sufficient data on this effort on vhich to drav can-
clusions, There are difficulties to de overcome, and ths solution depends ca
‘more ladoratory experimentation,

Another test method which would be of velue is a standardized mech-
anical abuse of roving in & small vessel vhile sucking a styeam of air with
resulting dust as in the sampling for ordinary dust counts, A test of this
kind, in conjunction with the dustiness indsx would bde of valus in evaluating
the oiling prectice, or it might take the place entirely of the procedure
previoualy cutlined,
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OUTLINE OF RECOMMENTED PROCEDURES
FOR ASEFSTOSIS INVESTIGATIORS

X, ENCINEERING

A, Dissemination of Existing Information

Provide factual information to Institute members with least possidle
delay; prepere bulleting with design sketches an same or all of the
several subjects listed delow, to de distributed singly as resdy,
Additiona) field odservations required in many cases,

1, Carding dust control: for various msles of machines

2, Dust in preparation, miscellansous opersticns

3. Vet weaving equimment

%, Exbaust for Dry veaving
5. Exhaust for wvinders, etc,

6. Design of duct work

7. Design of dust house

B, Development of New Techniques for Dust Control

In this category, the problems for which there are no present
answers: like twisting, spinning, appreisal of operatiaon,
efficiency and cost of camercial dust collsctors, etc.
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II, MEDICAL

A, Institution of Periodic Medical Examinations

This is urgently recommended to all campanies, Medical advice
as to organizationa procedures will be given by the Foundation
upon request,

B, Orpanisation of & Diagnostic Panel for Asdestosis

by the Foundation's Medical Director and organized to
meet in Pittsdburgh at suitadle intervals for scientific review
of diagnoetic prodlems, reading of X-ray films, etc, Panel to
consist of individual compeny physician or medical consultants
together with other medical authoritiss to de dstermined,

C, Statistical Study of Existing Medical Records

Designed to find ansvers to important questions concerning
medical and physical nature of asbestosis; espocially concernsd
with records of State of North Carolime, Metropolitan Life
Insurance Company, ote, :

IIT, PEYSICAL TESTING -- (Further Dust Studies)

Btudies of physical and chemical charecteristics of asbestos
dust designed, in conjunction with medical studies, to provide
more significant information concorning the nature of the dust
exposure; to develop supplementary techniques for msasuring
remeining asbestosis harard after reduction of dust to meet the
pregent standaxd; to insure that effective control of dust has
been attained,

This is & step by step progrem aimed at the elimination of
asbestosis cases from the plants of Asbestos Textile Institute members,

0 03871

8



