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OBJECT OF TINVESTIGATION

This projJect was a preliminary investigation of the asbestosis
problem in textile plants of members of the Astestos Textile Imstitute,
with the imrmediats object of defining the gpecific nature and the ragni-
tude of the problem in 2ll its phases. From such & definition, the chaxr-
acter of & long-term project could be outlined., An original objective of
most imwediate imporiance was to facilitate the exchange of informaticn
between memver companies on successful methods of dust control and other-

“wise to promote & general irmroversnt in that field,

SUMMARY

The facts upon which this reﬁort is based were obtained on visits,
during the past three montha , to all plants of Institute members {except
one, who wished the visit postponed to 2 later date). Complete coopsraticn
oxteﬁdo&» at all plants, Dr, C, Richard Welmer, Medic..l Director of

‘h’ial Bygiene Foundaticn, participated in vieits o three plants and
'ao?elopment of the medicel concepts of this report.

' The problem is seen to be coxposed of three aspoéts which are
discussed in three sections of the report and supmarized herewlth, as

ENCDEERING, MEVDICAL, and PHYSICAL SESTLIG,
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Engineering, -- ldechenical methods were seen in use in one or more
plants which effected practical dust control in 2ll cperations, brinzing dust
concentretions dovm to five million or lower with one cr two excepticrs., I%
is proposed to prerare formal detailed descriptions of these mocthods for zerer-
al digtrituticn to rexbers of Asbestos Textile Institute,

Medical Suvervision of Workers, «- Only five plants have had any

nedical x-ray surveys of employees. In the others, therefore, there 1s a
serious lack of infeormation as to the incidence of asbestosis, The laclk is
more serious, in 2 sense, beczuse in most of these plants no compensable cases
of aghesgtosis have occurred to draw attention of top mancgement to the probvlen,
While the medical survey conducted by one plant recently shows only a’o&:.t three
~ per cent of the employees with asbestosis, two other pleants appear to have about
20 per cent of their ermployees affected.

Medicel supervisicn of workers in this industry is of ut.'nos’c in-
portance for the protection of both employee and employer, not to mention Other
considerations. Therefore, it is strongly recommended that each plant insti-
tute a prcéram of medicel and x-rey exsninations of all exposed workers as
early as practical, |

Paysical Testinz (Dust Counts, ete.) -- The “maximum permissitle

dt.stimgt for agbegtos is commonly taken to be five milljon particles per cubic
foot. mo vepresents good attainmant in the dust control program. It is en-
phesized, however, that dust elimination to this extent docs not positlvely ia-
sure that no agtegtosis wili develop in sorme workers after & long working 1ifs
(greater thon 20-25 years), Scientific evidence 1s obscure on this point, It is

recozmended, therefore, that studlce be -nitiated aimed to develop another



Prelinminery Dust Survey for Actestos Textile Institute, 2,
June, 1947 :

)

yardstick, because it is sugpested that when control delow five millionm is
attained, present dust count methods may net properly measure the remaining

hazerd,

A detailed swumiary of recoxmendations for a long-tern investigatica

is given at the end of thig report,
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hE Prolirminary Dust Survey for Asbestos Textile Institute, b,
June, 1947 ’ :

I - ENGCGINEERING

PRESENT STATUS OF DUST CCNTROL

Practically all plants visited have had one or more dust count gura

veys mde of their operaticns and these date were availlable for the present

study. In additicn, & fewr semples were talgen by the investigator in rmost plantg,

These records were studied and a range of concentrations Judged to te
most reprogentative gelected for the swurrary given in Teble I. Where relative-
ly extrers values appear it isc an irdication of too few data to permit o clcger
egtirate,

Figures in the lust cclurin are selected to indicete the magnitude of
' readily attaineble duest concentrationg with dugt control measures now in ccrron
uge; or Jjudged to be most typical of an operation where no special dust control
neasures are erpployed, e.g., ring spinning, |

Discusaion of Ceoncentraticns

The available dust count data for operations in the preparation roon
are highly variable and reflect the poorer accuracy in sempling ipherent in
operations thet are intermittent and miscellaneous in cheracter., These figwres
are, therefore, c@:naidered much less reliebls than these for other departrants.

é m ﬁgﬁé&s for carding rocn dustiness indicate that with recgonedly
good W\u‘e and exhaugt cf the machines, concentrations well below three
nillion aye obtainatle, Four of the plants visited exceed the {ive million
lird ¢t materially,

All thke data for rmle spinners exposure indicate a wide variation in

~ dustinecss, renging from two to eight million, but the volume of data arc not

C
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Prelininayy Dust Survey for Asbestos Textile Institute, 6.
Junz, 1947,

greet enough to yleld a good averege. Cencentrations for ring spinning vary
fron one to filve million although there is no gtreng indication in tho availe.blé
data of marked differences between this operation and mile spinning.

'i’hcrc 18 & sinilar wide variation in data for twisting (two to eight
millicn) but there is scme Justification in these datz for the opinion widely
held that thig is one of the duatigr operaticns :I.n the finiching end of taz mili.
It is believed that occasional high values 'in both ring spimning and twigting
reflect in sczec cages tho campling procedure. If tke large inpinger is maine
tained in one locetion and there is & strend ‘oree.}mge in wat immedizate vicinity,
the reculting whipping dust will be reflcctefl 1n that sinole sarple end would
not, therefore, be representative of the worker's cxposure,

I'Juatin'ess in weaving operations reflscta the use of water for dust
control in soro plants and exhsust systomo in others. The lowest cqnccntm-
tions of one to two umillion obt.c.;and in Plant A reflect highly efficient wet
weaving methods there crmployed, Concentrations less than four to :‘1':.6‘ cillion
arc readily attainable by local exhaust methods as indicated by the reswlts in
several plants.

The data for spooling and winding operations are included for com-
pleteness, tut reflect miscellanecus operatioms and conditions, The dust re-

porta&v"; o ofm dne to the effect of other z=chinery in tlxe cape room, e8¢

con‘si ﬁ.m therefore affcct the reliability of these data, es in the caso

of Opotdﬁono in the preparation roon,
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Prelicinary Dust Survey for Astestos Textile Institute, 7.
June, 1947,

EXISTING TUST CCONTRAOL FRACTICES

The follcewing discussion of dﬁst control practices in the induatry
is nerely an cutline., To be useful to those who are responsidble for the
engineering in each plant, they will need to be set forth in the form of
detailed specifications descriting details of comstruction, specificaiions
for sheet metal contractors, for purchase oi’ fans of proper capacity and for

design and operatlon of dust collectors.

Preveration

Highly variablg_pi_z:a_gicéges prevail in differcnt plants and the nis-
cellansous character of operations within a single plant males it irmpractical
to formmlate mny general gtaterents, However, it may be said thet such cone
trol as is realized results from the use of mcdern equipront that is well en-
closed and which usually incorporetes pneumatic conveyors with ceiling con-
densers., The large noverent of air involved in pneuwmtic transport s;rves the
useful additional purpose of preventing the escape of dust from the primary
equipment, Discharges of stock from ceiling condensers into bins, steck beies,
or feed hoppers is a dust usually not under control., The bdlending operation
is anothsy source which 1s oftcn not satisfactorily controlled, With the cx-

ceptic:iiet thegse two cormion operetions, most of the dust control procedures re-

quired “Will be moro or less specific for each plant.

Cardina
As has Yeen noted, reduction of dustiness in carding to concentra-
tions of three million or less 1s easily attained by good enclosure of the

zachine and carefully designed exhaust, Moreover, cxpericnce of several

604631



Prelirdrery Dust Survey for Astbestoc Textile Institute, 8.
Jure, 1G47,

companies proves that it dces not interfero seriously with rmanufacturing
operationy nor with quality of roving preduced.

- Cur inve?tieations indicate the superior adventages of having gide-
walls of the enclosure of wood to facilitate srall clearance by rutbing con-
tact at the edge of the rain cylinder, thus avoiding exc.essive air infiltrs-
tion at that point. Wood covers have the advantage of resistance to crushing,
which w23 evident in instzllations with sheet retal covers,

Connecticn of the enclesure to the exh;zust sycten by means of chan-
ters of artple dirensionz, i.e,, large cross-sectional ares io of rajor in-
portance to avoid lccalized high eir velocitics close to the webbing in the
rain cylindor. This detoil was not always observed,

In view of similar degrees of success, judged by dust counts, be-
twcen verious installaticne, the test criterion of superior design as to de-
tails of exhaust from the rachine was in the relative econory respscting
volure of air exhausted per rachine, OQur observetions indicated mt.;:er eX-
trere variations as indicated in the follewing table of exhaust rates per
carding gset in five representative plants: -

Alr Exkousted Por Sct

= 1500 c¢fn ! ;
2200 cfn . | l

300 cfm {
5400 cfm \
2000 cfn \‘

e

’
v
'

o~ \
It is apporent from this investigation that 2000-2500 cfn por set
of breaXker and finisher cards 1z ample exhaugt capacity 1f the sgysten is

preperly designed.



Preliminary Dust Survey for Asbestus Textile Institute, 9.
Jurc, 1947 :

All five of the systers descrided in the table gerve thelr purpose
satlsfactorily from the viewpolnt of operation, dut it docs not mean that
they would be equally satisfactory to others, Thus the plant with high ex-
haust capacity (G¢) has a unique interplant tunnel comnecticn, s¢ that exceass
heat from another plant supplics replacement air without added cost, for heat,
or winter discomfort,

Plant H controls dust by completely housing each pair of cards in a
spacious rocm, exhausted at 2 rate of 2000 cfm, Sldewnlls are easily remov-
ed for rerairs. Most plants would not prefer this arrangement, s f‘-s

[]
ke
e

As for asg the dust count data can show, the cord room of Plunt B
wvith 2200 cfmm 18 equal if not superior to that of Plant E with 3800 cfp, a
recently installed systen, |

The fundomental features of dbest card dust control syétem.s obzerved
are eg follews:

1. Wood enclosure with hingeing arrengerent,

2. Lideral clearancs between worker rolls and curve of
cover permitting air passage at low velocity.

3. Iarge chamber connection on cover, to duct,
4, Duct branch not over 5", preferably L,

%c?‘ °5, HNo dlast gate dampers in branch line,
e

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

7. Exhaust space under machine, not over 4" duct,
8, Enclosure and exheust of foed hopper, not over 4" duct.
Two inst2llations fnclude cn exhzust branch to prevent the escape of

dugt originating in the gpace between the ring doffers and the mein cylinder.

004633
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Prelimirery Dust Survey for Asbcatcs Textile Instituto, 10,
June, 1947

Soizning Mg;}"‘

One plant hag installed ventilation for their ring srinning fremes
which z:ana,ger:.ent telieves hos reduced dust in this operation. It consists
in & series of exhaust openings under the fraze, near the flcor, running
the lergth of e2ch frawe, Tirme did not rerndit derxconstrating to our owm
satizfacticn whether 2 measurable improve:f‘:ent had teen effected or not,

This should te done by a geries of dust measurements with exhaugt on and ‘

off, The volumo of air exhaust is insufficient to effect o true local ex- ’/
haust action, end if it is cffective it rust, therofore, be an effect of
sirple dilutien,

Interest in control of dust fron twisters 18 widespread in the in-
dustry and Plants A and B have installed an exhaust systen lile the ons 2e-
scrited for the spinning frames in Plant A, Here again the opemtors believa
a rarked improverient has resulted. Dust count data is needed that will

neasure the degree of improverent,

Wirders | é“" ,w U i vton
Cop winders have been exhausted in Plents A and B with reports of
benef!cial reduction in dustiness. We do not have quantitative data on this
pomt. The exhaust arrangezent for Foster winders was developed meny yoara
ago and 1g well known, The tendency to olimination of this machine makeo
the problen one of little practical interest ncow,
~ In most plants, dust fron other equipment, such ag spinnipg and
twigting which are cermonly in the pame room, ig of greater importance than

thet from winding operations,

C0452.
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Prelimircry Duat Survey for Astestos Textile Institute, 11,
Jure, 1947 '

Yeaving

Onc plant haa a superior methed of suppressing dust in weaving oy

vet rmotheds and dust count records Indicate & complete suppression of dust, N
I . v"'.~

R

————

harress with & pechanical ocrew arrangerent for congtant moverznt of the spray

head transversely to the warp. They ‘belielve 1t to be more effective than the
systen cormon in geveral plants wherein the warp 1s passed over wetted rclls,
It 18 apparently not practical to recomend 100 per cont wet veaving
throughout the industry, Morcover, we are saticfled that it is practiczl to
control dust in this operation by local exheust, where dry weaving is consider-
ed impemtivefﬁr cpecial prepertics of the cloth. One of the best exhauct
arrengerents includes an exhaust cpening directly wnder the warp &% the rear
of the harness freme with a slot exhoust opening carried by the lay bean, the
latter connected to the stationary part of the exhoust system, either by

flexible hose arrengerent or by en all matal swivel joint,

Duct Work
The actual arrangoment of duct work and exhaust fan present no un-

ususl problcms where good prectice in sheet metal fadbrication is folloved. Tio

xy

RIS 2

poind of sufficient importance to requirs emphasis, . Special care should

te edigoised in the fabrication to avoid sharp projecticns on the inside thet

W

-3

creato points of lodgerment for fibers, Secondly, it mugt be designed to pro-
vido adequate transporting vplocities. Velocities below 2000 fynm, in the
experience of tho industry, may permit settlement of material and graduel
clogming, Therefore, allowing & margin of gafety, the design should provide

for velocitics of 3000 fpm,

004535



Prelinmirery Dust Surver for Astestoa Textilo Inutitute, 12,
Junc, 1947

The prodlem of distridbution of planned eir flecws +to the differcnt
brenckes of the gystem is of importance in the degign of all dust oxhsugt
systers, Tho uge of dacpers In branchss to adlfust air flows is avoided in
the test sygtems, Their function in effecting balance between branches is
best attained in the original design., Design proceduress to effect this obe

Jective are available but will not bs eledorated at this point.

Dust Colloctors

Five plents in the survey erxploy the wecll-knewn burlap dust house
for filtering air from variocus exhaust systen . The favored filtoring arca

ig determined on the tasis of one square foot for each aip flev of 2 cfn,

Mogt errengerents are such. as to permit cleening by whipping with a tarboo
pole or & dugzy whip by men who recain on the clean alr side of the filter
cloth, In one systen, the men are required to enter the duast side for cleen-
ing purposes, and firalcleaning is carried out once weekly with the uge of a
centrel station vacuum cleancr, ZFPractices in different plants are verdadble as
to freguercy y:lth which the burlap filter is freed of its dust lced by whipping.
While these dust coliectors work wall, we ara not prepared to recom-
mend then to the exclusion of scms commercial types of filters having automatic
abakeras Sew:‘al engineering elements enter into the d.ﬂcign of o dust colleci-
or sy&n, involving principall.f a proper estirete of preasure drop in all elge
nents ?; tho- aysten and especially that through the filter proper (tack pressue)
If the pressure drop estimnte in the filter is inccrrect, the avotem will no%
oporate prcpcriy. If the broeilc resistance of the filter, i.e,, thet immedicte- |

ly efter shoking the cloth, is subject to a congtant increase over a period
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of weeks, tho systen operdtion will suffer, Apparently, some of the older
comrmercial flat tag type of collectors did exhidit thet difficulty. Modifi-
caticns in the design of such units have, however, been incorperated in more
recent models and those difficulties may have dbeen elininated.

Two plants employ ceoxercial collectorg of the flat bag or envelope
tyre. Another plant uses a cloth tube corimercial collector and also one whoge
filtering elcmant i3 of peper, which is replaced at intervals of several weeks,
A gtudy of operating details of these cormarciel collectors is indicated in

this study, including considerations of original coat and operating cost.

’

Recirculetion

Several plants return air froo the duct collectors to the worloocn o
conserve heat in the cold weather, We are not prepared at this point elther
to condone or to ccndemn this practice except in cages vhere there 1s obvious-
1y leaknge of dust through the filter and consequent recontauinaticn'of the

air inside the plont.' The practice is genemily frewned upon where dusts

that a2xe hazardous to0 health ere being handled., We bdelieve there are cortain
—— e, — —

circunsiances where the practice might be pennissidle provided adequate safe-

@uords aye incorporated in operating procedures, The large volumos of air
mvoln&in dust tontrol represent & trermendous problem as to heat loss znd

boilo{; capacity which cannot be pasged over lightly.

-
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Prelirirnary Duat Survey for Asbestos Textlle Institute, 14,
Jure, 1947

IT « MEDICAL !

PRESENT MEDICAL FACILITITS AITD PRACTICES

Every plant has connections with a local specielist in rediology
who is crmloyed for disgnostic work on an irregular basis, Three hzve thelr
own X-ray rachines used by the local specialist, but only cne has & well-
established schedule of periocdic redical examinations,

Half of the plants have no positive inforration es to the incidernce
of asbestosis among their workers. The sitvation is these respects is in-

dicated in Todle II,

TARLE II,

PRESENT PPACTICTS AID FACILITITS AS TO MEDICAL
X-RPAY EXAMITULIYCNS I VARICUS PLALTS

Recent X-rayl Periodic X-ray Have Cvn
Plant Ourvey Made Evaminations Made X-ray Machins
A __Yes Yo , Yoo Arinl
B ‘Ne No No (" VA ,T;k
C Yes ; No ' No
D Yos No No
B ‘7“ No No ' No
r_r No No No
G No no "~ No
S Yes Yes - Yes Joby
I No ‘No No
J Yecs No Yes

lm.thin last fow years, and rcoults availnble to plant or its phyecician

C04836



. Preliminery Dust Survey for Astestos Textile Institute 15,
June, 1947

ESTRATED IICIDZNCE OF ASTTSTCSIS

The incidernce of astestosig among criployees of those plants where
erployces vere exanined in recent years, shows a marked variation as indicat-
ed by the following: |

' Plant A les reccrded cases diegnesed as agbestosis to the extent of
i’\\“';vabout 20 per cent, and in the past nine yeaz:s hag compensated, on the average,

two cases per annmum, Total textile employment about 400,

Plant C on the basis of a recent systexmatic surve'y, cotimatea

asbestoals incidence tc bo adbout three to.four per cent,

Plant D has rcsults frem an incomplete survey in vhich feur casza
‘were found among those voluntcering for examination with a total textile er~
ployzent of around 150, They heve cempensated one case in about 10 yeers,

Three more are pending,

Plant B with a textile exployment of 300 finds five or cix cages

7 K\annually that the physician talieves show early changes due to asbeatos.

.Plant J hag counted po’wntd.ai coseg of agbestosis amounting in
nmber-.a:?;_; sbout 20pcr cent, comporable with Plant A,

f m other plents have con&ucted no systematic x-rey swrveys of
their m and have no information as to incidence smong their employees,
None of thecase has hod ceges requiring corpensation,

While we have no complete data on higtory of employment and ;abor

turncver in the soverel plants, it is apparent that there is, at least super-

ficielly, o morked inconsisiency in this picture, Also, it is clear that
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a sexious lack of information prevails generally on this agpect of the
prodblen,

‘The story in North Carolina {3 worth special rention, This state
instituted 10 years ago, .a. ayaten of pericdic medical eraninations lor all
wvorkors in dusty industries end, hence, ell asbestos textile workers have
been x-reyed and clinically examined for a longer period, on a periodic basias,
than any other agbestos toxtile plant in this group, If the stats exanination
finds that workers shouwld discoatinue their empld;mt because of rapidly
developing aeboc;tosio they have tho authority to effect this change. They also
see to it that workors who should recoive worlzan's conpenseticn dus to dis-
abling ectestosis are procesged, So far as we ﬁave been able to escertain
" neither ovent haa occurred to any empleyee of the  two Hortn Carolina esbectes
plantg In this group.

These obgserveticns suggest that there may well be a rarked divergence l
in medicel procedures, interpretations, and attitudes respecting the diagnosis {
of asbestosis, | '

'ﬁaoﬁ is & very urgent nced for a concerted cooperative nodical

effort to develop ixproved diazgnostic procedures and wniformity of interpre-
taticn,
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Preliminary Dust Survey for Anbﬂstos Textile Institute, 17.
Junc, 1947

DAPORTANCE OF FERICHIC MEDICAL EXAMIVATIONS

One of the rmost irportant elerents of a program of protccting health
of workers in dusty occupations is the periodic medical examination. The lack
of scicntific inforration regording all aspects of aghbestosls is serious,

This carnot be over-crmphasized, The obvious procedure +o help overcore this
deficicney 1o to erploy every tool ncw available that will threw nore light on
20, fccto.’ The irportence of the periocdic redical x-ray examination can por-

haps best be emphasized by sté.ting that dust count invegtigations cannot, in
the preseat stete of knowledge, glve us agsurance as to the extent of cur suce
cess in elininating the hezard. .

Rogular cxmrirations ceorve to protect the worksr ty giving early in-
dication of health inpairtent due to dust, 2nd permit intelligent actlion to be
taken to avoid further serious health deterioration, 7This is particularly
© true if the detection is éarly enough and there is no progresgion to late
stape asbestosis,

More important, for the long term, the accwmlation of factual in-
formation regarding the health status of exposed workers, statistically inter-

* preted in relation to duatinese studies and to mechanical developrants in dust
controf*tqaipmnt, will eventuaslly indicate when the battle of asteutosis con-
trol i&»‘being wvon, This aspect of the problem is elaborated in the following »
secticn,

The inventory provided by such a medicel progrom is Just as important
to intelligent action in thia‘problcn, as. raterial inventcrics are to the

propor conduct of buuinees,

0040’1



Preliminary Dust Survey for Ashbestos Textile Institute, 18,
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¢ question as to whether a plant should purchase its owvm x-rey
equip::cnt is an econonic cne involving consideration of cost of local outside

nedical and X~ray facilitics and of loss of erployce timz in trevel, ete,

Diamaocatic Fanel

To further the objective of irproverent erd uniforsity in diagnostic
procedures, a cedical section of the progranm is proposed in the form of a
MEDICAL ASRESTCSIS PAIEL to be composed of outstaﬁd.ing cedical cen in this
field, and of the physiclen designated dy each company as the ono responsible
for its redical ond dlagnostic work, The composition, as to outside medical
persornel, of this perel would e determined by its obJectives: the
agsenbling of the best possible redical brains and the mutusl educaticn in
diamoatic procedures that cores from er.changeé of sclentific experiences
and inforration,

The panel would rmeet, perheps semi-enmually, and consider the sig-
nificance of x-ray films and other clinical data brought 'co the group by each
participeting .physician. Dr, C. Richerd Walrer's services would be.aveilatle

for the organization and other details,
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STATISTICAL STURTES CF MEDICAL FZCORDS

There are two very inmportant questions concerning the physiologicel
nature of agbestos that have not yet been answered by any published investie-
gation: ‘

1,  What 1s the expectation of asbestosis in workers exposzed rore
than 15-20 years to low concentrations of 'aebestcs dust? Azmong the 500-0dd
workexs who composed the subjects in the U,S, Public Health Service otudy,
there were adnormally few who had been exposed for more than 15 years and
practicelly none over 20 years, These facts sericusly affected the conclu-
sions that could te drawn, -

2, Iz there & progression to advanced asbestosis after cnosurc oy
an individual has becn discontinued or has been reduced to very low levels,
due to action of dust deposito from earlier exposure? This question 1s of
very great importante to intelligent redical supervision of workers ;;.n these
plants,

It 1s virtuelly certain thet statistical iavestigations of existing
records would throw valuable light on these gqueations,

None of the plants visited éuring this inquiry have sufficiently
exmiw and’ eygteratic records to provide satisfactory enswers to these
quo&m, but the redical departzent of Metropoliten Life Insurance Company,
under Dr. A, J. L2nza, have X-rays of a number of men obtained in the ceriy
1930's which could provide the nuclcus of some useful information, depeniing

on how many of the original group are available for re-x-rauy,
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Prelimdrary Dust Survey for Asbestos Textile Institute, 2
June, 1947 ‘

The moat outstanding store of information is in the records of
the Division of Industrial Eygicnre of the llorth Carolina Departmsnt of Health
vho, in accordance with state law have x-rayed workers in this, and other
dusty industries, almosat annually for the rast 10 years. A study of thesse
records would undoubtedly cast much light on the question of progression.
Through officials of the company remters in North Carolina, we alrsady have
agsurences of their full cooperztion in any investigetions, and although we
have not discussed tho ratter with them directly as to details, there is
every reason to suppose that the desired inforrzation would te made available
to us for the puirposes deséribed.

In additicn; a genercl x-ray and mcdical survey of workers in one
or two planis with a long history of high order of Gust control would be of

greet value for this purpose.

Cal
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Prolirdnary Tust Survey for Asvestos Toxtile Institute 21,
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IJI - PZYSICAL

SICNIFICACE OF TUST COUNTS

Correlation between development of ashestosis and sore rertinent
measure of dustinces, e,g., dust counts, cen te developed dy pericdically obe-
aerving and recording deta on both aspects -- periodic redical exarminations
of exposed workers together with the periodically neasured duest exposure of
each, Hewever, 1o te useful for preventive purposes, theseprocedurcs have
to te extecded into the rest whorever data is aveiladb,e This was the proced-
ure exmployed in the studies of the U,S,Public Health Service in North Carolina
plants (Public Eeelth Bulletin No, 241, 1938), |

The rain value of dust counts in astestos plants 1s to obtain data
on dust concentratlons that cen be compered with that study, and thus lead to
conclugions as to probvavility of developzent of asbestosis in the part'icular
plé.nt teing studied,

In that study, dustiness of differcnt occupations was rcagured in
the usuel manner, and also the incidence of agbestosis by redicel and x-ray

emninatims of the cen ermployed, A statistical comparison of the two sets of

invcstigators to the conclusion thet new cases of asbestoais
not occur if dust control messures were undertakento ensure
dust expoourcs exceeded five million particles per cubic foot

(measured in the sars ranner).



Prelimirary Tust Survey for Asbestos Textile Institute, 22,

June, 1547

APPRATEAL CF TXTUCED IUST MAZARD

Having reached a degree of dust control represented by the dust
count limit of . five million, it is then proper to ask: '"What degrce of
agsurance is afforded by exdsting imcwled;_;e that asbestos.is will not, in
fact, develop in the future if dustiness 1s kept belcw that level?"

If there are factors, at present'unlmcm, that will indlcate a
need for still tetter dust control,vwhet will that limit dbe?

The informntion available doss not permit complete assurance that
five million is thoroughly safe nor has information teen developed permitiing
a better ecatirmate of safe dustiness.

It is neverthcléss of the greatest importance eithker thot such
£35Urances be'sought or a new yardsticl of accomplishment be found for =c-
curately rsasuring any reraining hazard in the dust zone below five miliion
for the elimination of future asbestosls depends upen the degree of control

effected now,

Measurer=nt of Dugtiness

One baglis of uncertainty as to applying present conventional duet
counting techniques to tho reasuremcnt of asbestos dust hazards below the
five %ﬁm lovel is surmarized in the queotion -- are the fibers of asbestes
the c&mﬁw agent or the non-fibdrous “cubical" particles that look like
those o f other indugtrial dusts? The non-fibrous particles in nost textile
opevaticns comprise 80-95 per cent of the total dust seen in dust counting.

While it is proven that asbestos dust is the cause of agbestosis,
there is no cortsin inforcntion cs to what shape or size of dust ia the

causative foctor., The corrcletion studles of the U,.S,Public Health Service

04546
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Prclinir,ry Dugt Survey for Agdestos Textile Institute, 23.
June, 1947

employed conventicnal duat count techniques which, in effect, rclated incidence
of astestosis to the number of non-fidbrous particles of & size ranging fron one
o five or 10 ricrons,

For illustretion, suppose the causative dust element is something
different, e.g,, fibers that are less than 50-60 microns long, &nd less than
1-2 microng in diemeter, The comrentionai dust count method would te satig-
factory only if there were a falrly constant ratlio tetween the two types of

dust; it would, in that case, provide an adeqmte..index.

Prelimirary Studies on Gualitiesn of Agbsatos Dust

With & view to eventual development of gupplementary metheds for
measuring esbestos dust concentrations on a weight tasis, we have conducted
gere prolimipayy gtudliea dirccted to the colorin:ctric determination of totel
silica in the minute quantities of asbestos dust odbtained in a typical atros-
pheric sample, This requires development since it could provide a valuatle

tool for further investigation,

Sub-vicroscqyic narticles and fivers,

Another aspect of tho dust examination problem on which preliminary
work has deen dm,ixwolved studies with the electron microscope. We poscd
the &Zm guestions:

o ). Ordinary dust particles, one to three microns in diameter, com-

prise nost of the particles in the dust count, They look like ordinary in-
dustrisl dust and we refer to them as "cubicel” as distinguished from “fibrous"”
particles, The questicn ig: ere thesc particles in fact non-fibrous or are

they bundles of fibers?



Prelicinary Duat Survey for Aasbestos Textile Institute, 2y,
June, l9h'7v

2. Seconély -- since the limit of regolution of the microscops
lenses used in dust counting dees not permit gceeing particles very ruch sraller
than one micron, one ray esk if there are many fivers of great length, but of
such szall width that they are invisible?

Samples of etmospheric dust were obtained for emminétion by the
electron nicroscope, by mounting the small 5pecix:en slide used with this
instruzent, in the dust collecting zone of the electric precipitator, In oxrder
to elindnate very largs fibers, ths air being campled wag caused to pess firsi
through & glass spirsl }coated with adhesive on its interior, This subjected
the dust particles to centrifugal force and the largest ones would te pre-
cipitated out, mmch as they might te in the nasal passcges of zan,

Studies with other industrial dusts erploying this spiral -indica.te
that very rarely do cubical perticles larger than three to five microns suc-
ceed in pagsing through the several tums of the spiral,

In samples obtainedwith this apparstus in 2 card room having a
good dust control, we obtalned pictures, some of which are reproduced in the
attached Figure. They demons trate first, that the cudbical particles seen by
a low power light-microscope ere in fact bundles of fiber resembling e life-
glze mnm of pu-tially opened fibvers.

1 The picture further demonstrated that there are rany fiders of con-

aid.eréki’e length, some fully SO microns, whoge other dircnsion is only a
fraction of & micron; thé fider is therefore invisible in the duat counting

nicrescope,
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.+ Prelimirary Dust Survey for Astestos Textile Inotitute, 25,
' June, 1947

They also showed some fidvers a few nmicrons in longth whose diameter
is only 0,01-0,02 microng, although the cormonsst particiee are bundles of

fibters about 0.1 micron in width,
In addition tc the light theae observariong thrcw on the sube

nicroscope character of acbestos dust, they are cited to indicate the other
qualitics that night te pexrtinent to evaluation of dust exposwre, to supple-

rent the dust count technique now in uge,

3



Prelirdinoyy Dust Survey for Agbestos Textile Ingtitute 26,
June, 1947

DTBERENT DUSTIESS OF STCCX

In invegtigations of the type bveing presen%.‘qf conéidered, & primary
ain rust be to develop irproverents in dust control with the minirunm of waste
noticn end expensive experirentation on a plant scale, A% the stage of
develorment of the industry, causes of dust axe very often not obvicus, An
exxmination of dust count records rade avallable to usg, combined with the few
tests we perforzsd ourselves, provide numzrous instances of variaticn, the
cauge of which is not epparent.

We undertook recently to measure the amount of dust in the roving of
diffemnt ranufacturers by suspending a measwred quantity of roving in alcohol,
then meking & dust count in the same menner as with air samples. The resuls
would te expressed in milliong of perticles per y=rd of roving cr per gram, ete,.
and would te of great advantage in relating differences in dustiness to the
caugsative fector, Such a measurerent technique would be essential in apprais-
ing the actual value of oil, |

We do not bave sufficient data on this effort on which to draw con-
clusions, There are difficultics to be overcome, and the solution depends on
more laboratory experdmentation,

Another test rethod which would be of velue is a standardized mech-

guse of roving in a small vesscl while sucking a stream of air with

dnét ag in the sampling for ordinary dust counts, A test of this
kind, in conjunction with the dustiness index would de of value in evaluating
the ciling practice, or it might teke the place entirely of the procedure

previously outiined,
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Prelinin~ry Dust Survey fer Agbestos Textilc Institute,
June, 1947

-QUILLDTE OF RECCI2EITDED PRCOCITURES

FOR ASEZSTCSIS IITVESTICATIONS

X. ENGLTERING

A, Dissermination of Existinz Information

Provide factual information to Institute merbers with least possible
delay; prepare bulletina with design sketches on some or all of the
several subjects listed bvelow, to be distributed singly as ready,
Additionel ficld cbservations required in many cases,

1. Cardinz dust control: for various malkes of rmachines

2. Dust in preparation, miscelleneous operations
3. Wet weavine equirtent

4, Exhaust for Dry reaving

5. Exhaugt for winders, cte,

6. Design cof duct work

7. Design of dust house

B, Development of Yew Techknigues for Dust Control

In thia category, the problems for which there are no present
amarl. 1like twistmg, spinning, appraisal of operation,
: oﬁioxwy and cost of cammcrcial dust collectors, etc.

C04852

l\.



Prelimdrayy Dust Survey for Astestogs Textile Institute
Junc, 19%7

II, MEDICAL

A, Tnstitution of Periodic Maical Ixaminntions

This 18 urgently recormmended to all companies, Mediczl advice
as to organizationa procedures will be given by the Foundaticn
upon requsst,

B. Oremanizaticn of a2 Diannostic Fanel for Asbestoais

Arrenged bty the Foundation's lledical Dirsctor and organizsd to
meet in Pittobursh at suitable intervals for scientific review
of disgnostic prodlems, reading of Xeray films, etc., Fanel te
consist of individual company physician or redical conswltants
together with other medical authoritics to be determined.

C. Statistical Stuvdy of Existine Mazdical Records

Designed to find answers to important questions concerning
redical and physical nature of agtegtosis; cspecially concerned
with records of State of North Carolina, Mctropolitan Lile
Inswrence Compeny, cte, : '

IIT., PRYSICAL TRSTRIC -- (Further Dust Studies)

Studies of physical and chermical charsctexistics of asbestos
dust designed, in conjunction with redicel studies, to provide
more significant inforration concerning the nature of the dust
exgosurg; to develop supplerzntary techniques for measuring
reraining astestosis hazord after reduction of dust to meet the
present stendard; to insure that effective control of dust has
becn attained,

‘This 1a a step by step program aired at the elinination of

‘ cages fron the plants of Asbestos Textile Institute mecbers,
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