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OBJECT OF INYESTIGATION

This project was a2 preliminary investigation of the asbestosis
problem in textile plents of members of the Astestos Textile Imstitute,
with the immediats object of defining the specific nature ond the ragni-
tude of the problem in all its phases. From such & definition, the char-
acter of & long-term project could be outlined, An original objective of
moat ilmeediate imporiznce was to facllitate the exchange of informmticn
between member companies on successful methods of dust contreol and other-

wise to promote & general improvezment in that fleld,

SUMMARY

The facts upon which titis report is based were obtained on visits,
during tho past three months, to all plants of Ingtitute mombers {except
one, who wished the vieit postponed to a later date), Complete coopsraticn

mg. extonded at all plants, Dr. C, Richard Welmer, Medical Director of

:,'Erial Bygiene Foundaticn, participated in visits to three plents and
‘,ieﬁlopment of the medlcal concepts of this report.

The problem is seson to be coxposed of three aapoc;ts which are
discusgod in three sections of the report and sunmmarized herewlth, as

ENCDEERING, MEDVICAL, and PHYSICAL TESTLIG,



.Pre;ininsry Dust Survey for Astcstos Textile Institute 3,
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Engineering, ~-- Mochenical zstheds were seen in use in one or more
plents which effected procticzl dust control in 2ll eperzations, bringing dust
concentrations dovn to filve million or lower with one cr two excepticrns. I%
is proposed to prerare formel detailed descriptions of thess motheds for gerers
al distribtuticn to me=bers of Asbestos Textile Inastitute.,

Medical Suvervision of Workers, -- Only five plants heve had any

medical x-r2y surveys of employees. In the others, therefore, there is a
gerious lack of information as 4o the incidence of astestosis, The lack is
more serious, in & sense, btecouse in mest of these plents no compensable cases
of esbestosis have occurred to draw attention of top mencgement to the problenm,
While the redical survey conducted by onms plant recently shows only eboub tlirce
~ per cent of the employees with asbestosis, two other planta appear to have about
20 per cent of their emploryees affected.

Medical supervision of workers in this industry is of utmost in-
portance for the protection of both employee and employer, not to mentlon other
considerations, Therefore, it 13 strengly recommended that each plant insti-
tute a prcgram of medical and x-rey exaninotions of all exposed workers as
ezrly asg practical,

Physical PTegtinz (Dust Counts, etc.) -- The "maximum perrmissitle

dustis "fbr agbestos is cormonly taken to be five million particles per cubic
foot, the ropresents good attainment in the dust control program. It is ene
phecized, however, that dust elinination to this extent docs not positively ia-
gure that no aabestosia,wili develop in gore workers after a long worling life
(greater thon 20-25 years), Scientific evidence is obscure on this point, It is

recommended, therefore, thet studiee be initiated aimed to develop another
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Prelimirery Dust Survey for Actestos Textile Instituts, 2
Jurne, 1547 :

yardstick, because it 1s sugpeated that when control belcw five million is
attained, present dust count methods zay nct properly measure the remaining

hazard,

A detalied swmiary of recoxrendations for a long-term Investigatica

1s given at the end of thig report.,
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'~ Proliminary Dust Survey for Asbestos Textile Inatitute, .
June, 1947 :

I - ENGCGINEERIUWG

PRESENT STATUS OF IDUST CONTROL

Practically all plants visited have hod one or more dust count sura

veys made of their operaticns and these data were avallable for the present

study. In additicn, & fevw samples were taken by the investigator in rost plants,

These records were studied eand a range of concentraticns Judped 40 te
moat reprosentative gelected for the swrary given in Teble I. Where relative-
1y extrems walucs appear it 1o an irndicatieon of too few data to permidt a cleoser
eatirats,

Figures in the lust colurn are selected to indicete the magnitude of
' readily attaineble dust concontrationy with dugt control reagures now in corpon
uge; or Jjudged to be most typical of an opsratlon where no special duat control
neasures are erployed, e.g., ring spinning, |

Discusaion of Concentrations

The available dust count data for cperaticns in the preparation roon
are highly variable and reflect the poorer accuracy in sampling inherent in
operetions thet are intermittent and miscellanecus in character. These fimwes
are, therefore, c'anaidered mich less reliable than thoge for other dcpartraonts.

.- The ﬁgtn'ea for carding rocm dustiness indicate that with reascncbly

@l@m and exhaugt cf the machines, concentrations well below three
nillicn ayre obtainatleo, Four of the plants vigited oxceed the five million
licit materdially,

All tho data for rmle spinners exposure indlcote a wide variation in

dustiness, renging from two to eight million, but the volume of data arc not
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Prelinirayy Dugt Survey for Asbestos Textile Institute, 6.
Junz, 1547,

greet enough to yleld a good average. Concentrations for ring spinning vary
froz one to flve million although there is no strong irndication in tho availe.blé
data of marled differences dbetween thie opeiration and mile epinning.

‘i’herc 1s & sinilar wide variation in datz for twisting (two to eight
millicn), but there is scme Justificatien in these dats for the opinion +ridsly
held that this 4is cne of the duatigr operaticns i..n the finichinz end of ths *:_*.li.
It is believed thet occagicral high values 'in both ring spimning and twiating
reflect in acre cages the gampling precedure. If tke large inpinger is maine
tained in onz locctlon and the;-e is & gtrend breaknge in that Lomediate vicinity,
the resulting whipping dust will be r.eflected i‘n that singie sarmple and would
not, therefore, be representative of the worker's exposure,

l.bustin.ess in weaving operations reflecta the use of water for dust
control in soro plents and exheust systems in others. The lowest concentra-
tions of one to two nillion o'bt::.‘;and. in Plant A reflect highly efficient wet
weaving methods there employed, Concentrations less than four to :‘i'r.c': cillion
are readily attainable by local exhaust methods as indicated by the reswlts in
several plants.

The data for spooling and winding operaticns are included for com-
pleteness, but reflect niscellaneous operations and conditions., Tie dust re-

48 often aue to the effoct of other zechinery in the same room. These

of opotiom m-the proparation roon,
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Prelirdinory Dust Survey for Astestos Textile Institute, 7.
June, 1947,

EXISTING TUST CCNTROL FRACTICES

The follewing discussion of dust control practices in the induatry
is rmerely an outline. To be useful to those who are responsible for the
engineering In each plant, they will need to be set forth in the form of
detoiled specifications descriding detalls of comstruction, specifications
for sheet metal contractors, for purchase oé’ fang of proper capacity and for

desizgn and operation of dust collectors,

Highly variasble p_x:a._c_:j_iycs prevall in different plants and the ria-
cellznsous character of operations within 2 single plant males 1t fmpractical
to foremlate mny peneral staterments, HRowewver, it pay be said thet such con-
trol az is reallized resulta fronm the use of rcdern equiprcnt that is well cne
closed and which usually incorporeies pneuratic conveyors with ceiling con-
dengsers, The large poverent of air involved in pneumtic transport s;rves the
useful additional purpose of preventing the escape of duat froem the primary
equipment, Dischargs of stock from celling condensers into bins, stoeck beies,
or feed hoppers is a dust usually not under contrel. The blending operation
ia another pource which is oficn not satisfactorily controlled, With the cX-

ceptic:i_zot these two cormon operations, nest of the dust control procedures re-

quired Will be moro or less specific for each plant,

Cardina
Ags hag been noted, reduction of dustiness in carding to concentra-
tiong of three nillion or less 1s easily attained by good enclosure cf the

rachine and carefully designed exhaust. Moreover, cxpericnce of several



Prelindnery Dust Survey for Astestos Textile Institute, 8.
June, 1547,

cempanies proves thet it doeec not interfere seriocualy with ranufacturing
operationy rnor with quality of roving produced,

- Cur inveatigatiens indicats the auperior advantapges of having gids-
walls of the enclosure of woocd to facilitate srall clearance by rutbing con-
tact at the edge of the rain cylinder, thus avoiding excéssive gir infiltra-
tion at that point. Wood covers hove the .adventage of resistance to crushing,
which wes evident in installations with sheet retal covers,

Connecticn of the enclesure o the exhﬁust systen by reans of cran-
ters of acple dirensions, i.e,, largs cross-gecticnal ares is of major in.
portance to aveid leccalized high eir velocitics close to the webving in the
rain cylindor. This detail was not always observed,

In view of similar degrces of success, Jjudged by dust counts, be-
twcen veriouas instollaticneg, the best eriterien of superior design as to de-
talls of exhaugt frem the rachine was in the relative econory respscting
volurs of air exhsusted per rachine, OCur observations indicated ratﬁer ox-

trerme variations ag indicated in the follewing table of exhaust rates per

carding set in five representative plants: -
Plant Atr Exhausted Por Sct |
!
. _ 1
A 1500 ot o
o B fe 2200 efnm ) | ] '
B 3800 cfm . \ :
G' . 5“‘00 Cfm “‘ 5
B R 2000 cfm \
S

It is apporent frem this investigation that 2000-2500 cfnm por set
of breaker and finigher corda is ample exhoust capaclty if the systen is

preperly deaigned,

3
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Preliminery Dust Survey for Agbestos Textile Institute, 9,
Jure, 1947

All five of the systems descrided in the tabls serve thelr purpose
satisfactorily from the vicwpolnt of operation, dbut it doecs not mean that
they weuld te equally satisfactory to others., Thus the plant with high ex-
haus® caracity (G) has a unique interplant tunnel comnecticn, sc thet excess
heat from another plant suprlics replaccment air without added cost, for heat,
or winter discomfort,

Plant H controls duat by completely housing each pailr of carda in a
spacious rocn, exhausted at & rate of 2000 cfm, Sldewalls are easily romov-

ed for rerairg, Most plants would not prefer this arrangement, e :-'T.»..
LY

As for ag the dugt count data can show, the card roon of Plant B
with 2200 c¢fm is equal if not superior to that of Plant E with 38C0 cfn, a
recently installed systen, |

The fundamental features of best card dust control syé.tems obzserved
are eg follecws:

1. Wocd enclesure with hingeing arrengerent,

2, Liberal clearancs between worker rolls and curve of
cover permitting air passage at low velocity,

3. large chamber conngction on coever, to duct,
4, Duct branch not over S", preferably L“,
%j; ;'5. No blast gate dempers In dbranch line,

*f,: 6. Exhaust influence over cozbd, either by extension of
main cover or by separzte hoods,

7. Exhaugt space upder mechine, not over 4" duct,
8. Enclosure and exhaust of foed hopper, not over 4" duct.
Two installations include on exhougt branch to prevent the cscape of

dust originating in the mace between the ring doffers and the main cylinder,

C04635



Prelimirary Dust Swrvey for Astestos Textile Inmstituto,
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€

Seisndng {v\g.‘-- -

Cne plant hag installed ventilation for thelr ring srinning fromas
which zan;s{;ement telieves hos reduced dust in this operation., It comsists
in & serdes of exhaust openings under the fraxzz, near the flcor, running
the lergth of e2c¢h frawe, Tirs did not permit dexonstrating to owr owm
satiafacticn whether a measurable improvez‘:ent had btesn effected or not,

This ghould te done by a geries of dust measurerments with exhaugt on and
off, The volume of air exhaust is insufficient to effect o true local ex-

haust action, end 1f it 15 effective it must, therofors, be an effect of

airple diluticn,

Interest in control of dust frem twisters is wldespread in the ine-
dustry and Plants A and B have Instnlled an exhaust systen lilke the ono 2e-
serited for the spinning frames in Plant A, Here again the opere.toré believe
a marked improverent has resulted. Dust count data is needed that will
neasure the degree of improvemsnt,

Wirders - j;.t-'--' S P
LlRGcxs f"’" (G

Cop winders haove been exhausted in Plents A and B with reporta of
beneﬂ;ial reduction in dustiness. We do not have quantitative data on %his
point:  Tho exhoust arrancezent for Foster winders was doveloped meny yoars
ago and is well known, The tendency to olimination of thia machine makes
the probdblen one of little practical interest new,

. In mzost plants, dust fren other equipzent, euch es spinning and
twioting which are cermonly in the pamo roor, io of greater irportance than

that fron winding operations,
CO

4>

5
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Prelimircry Dust Survey for Astestos Textile Ingtitute, 11,
June, 1947

YWeavine

e m———

One plant ham & supcorior methed of suppresaing dugt in weaving oy

wvet motheda and dust count records Indicate e complete suppression of dust, %
I . v/‘

Lt

harress with & pechanical ocrev arrangeront for constant moversnt of the spray

head trengversely to the waip. They belie;re 1t to be more offective than the
systcm cormon in geveral plants wherein the warp is pessed over wetied rolls,
It is apparently not practical to recoer—end 100 per cent wet vreaving
throughout the industry, Morcover, wo are satlsfled that it is practical to
control dust in this opcration by local exhazust, where dry weaving is consider-
ed ir:perativef;ar ospecial prepertica of the cloth.” One of the best exiizust
srrangerents includes an exhaugt opening directly wnder the warp &4 the rear
of the hoarness freme with a slot exhaust opening carried by the lay bean, the
latter connected to the staticnary part of the exheust gystenm, eitheor by

floxible hose errengexent or by an &ll metal gwivel Joint,

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

usual

e

problems where good preactice in sheet metal fabrication is followed, Two

poin j of ourficient importonce to requirs emphasis. . Special care should

be o d in thoe fabrication to avoid sharp projections on the inside thaet

i

creato ﬂpointa of ledpement for fiders, Secondly, it muat be desiguned to pro-

vido adequate trongporting volocitice, Velocitics below 2000 fpm, In the
experience of the induatry, may permit settlement of material and graducl
clogzing, Therefore, ellowing & margin of safety, the design should provide

for velocitics of 3000 fpm,

604535



Prolinirery Duet Surver for Aastestos Textile Institute, 12,
Junc, 1947

The praoblenm of distribdbution of planned ailr flows 4o the differcont
branches of the systen ig of importance in the dsgign of all dugt oxh=ust
systers, The use of dakrpers In branches to adfugt alr flows is aveoided in
the teost gyateme, Thelr function in effecting btalance between bronches is
best attained in the origiral design., Deslgn procedurss to effsct this ob-

Jectdve are avallable but will not be eleborated at this point,

Pugt Colloctorn

Five plants in the survey erxploy the well-knewn burlep dust houae
for filtering air froa various exhaust Bystcms'. The favored filtoring arca

i determined on the tasis of one square foot for each air flcv of 2 cfn

W e e ————— -

Most arrengerents are such as to permlt cleening by whipping with a trarboo
pole or a bugzy whip by men whno recain on the clean air side of the filier
cloth, In one gysten, the mon are required to enter the dust silso for cleen-
ing purposes, and firalcleaning is cerried out once weekly with the uge of a
centrzl station vacuun cleancr, Practices in different plants are variable as
to fregquercy gith wvhich the burlap £ilter i3 freed of 1its dust loed by whipping.
While these dust col.‘l:ectors work well, we ars not prepared to recom-
mend then to the exclusion of some commercial types of filters having auntomatic
slﬂt.'tkel:'s,_i Sevaral engineering olecents enter into the dﬂcign of & dust collecti-
or sye‘&n, mvolving principally a proper estimete of preasure drop in all clce
nents ?; tho- aysten and especially that through the fllter proper (Tack pressiwe)
If the presoure drop egiirnte in the filter is inccrrect, the aygtcm will not
oporate prcpc:f:i:r. If the basic resigtance of the filter, l.e., thet immediete- |

ly after shoking the cloth, is subject to a constant increase over a period

G046
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Prelininnyy Duat Survey for Acbcatcs Textile Institute, 13,
June, 1547

of weeks, tho aysien opertitien will suffer, Apparently, some of the older
comrercial flat tag type of collectors did exhidbit that difficulty. Modifie
caticns in the design of such units have, howsver, been incorporated in more
recent models and thogse difficulties may have been elirdnated.

Two plants employ ceoxercial collectorg of the flat bag or envelope
tyre, Another plant uses a cloth tube cormercial collector and alszo one whose
filtering elemsnt i3 of peper, which is replaced at intervels of several weeks,
A gitundy of operating detalls of thege cormerciel collectora ig Indicated in

this study, including considerations of original coat end operating cost,
/

Fecirculation

Several plants return air from the duct collectors to the worioroen 4o
conserve heat in the cold weather, Ve are not prepared at this point elther
to condone or to condemn this practice except in ¢ages vhere there 1a obvious-

1y leaknpge of dust through the filter and consequent recontaminaticn of the

air inside the plant.' The practice 1s generaily frewned upon where dusts

———

that 2re hazardous +0 health ere being hendled. We believe there are certain

— .

circunstances where the practice might be pennissible provided adequats safe-

guards aye 1ncorporsted. in operating procedures, The large volurmes of air
invd-nfin duSt; sontrol reprecsent o trerendous problem ss to heet loss and

hoilog ca.pacity vhich cannot ve prssed over lightly,

[y
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Prelirizary Dust Survey for Asdbestos Textlle Institute, 14,
Jure, 1947

JT - MEDICAL )

PRESENT MEDICAL FACILITITS AllD PRACTICES

Every plant has connections with a local specielist in radiology
vho ig crpleyed for diagnostic work on an 1rregular basis. Threoe hzve thelr
owvn X-ray rachines used by the local specialist, but only one has 2 well-
established gschedule of pericdic rmedical examinations,

Half of the plants have no positive inforpatien a3 to the incidence
of asbegtosis among their werkers. The sitvation is these respects is in-

dicated in Tadle II,

TARLE II,

PRESENT PPACTICIS AID FACILITITS AS TO MEDICAL
X-PAY EXAMIOUIICHS I VARICUS PLANTS

Recent X-rayl Periodic X-ray Have Cwn

Plant Survey Made Expminationg Made X-ray Machins
A Yes No Yes A'"Jé,;\
B No o No (1. To
C Yeg . No No
b Yes No No
B fio ¥o No
F = No No No
G Ho o "No
q Yes Yes . Yeo Jaby
I No .No No
J Yeu Ho Yen

W4tnin last fow years, and recults avaeilable to plant or its phyeician

04836



. Prelizinary Dust Survey for Astestos Textile Institute 15,
June, 1347

ESTDAATED IICIDINCE OF ASTTSTCRIS

The incidence of asbestosis armong criployees of thoge plants where
erployees were exanined in recent years, shows a rmaried variation as indicat-
ed by the following: |
. Plant A he2a recorded cases diagnosed as agbestosis to the extent of

. ‘\-:} .
i\\““‘ about 20 per cent, end in the past nine years has compensated, on the average,

two csses per annmunm, Total textile employrent about 400,

Plent C on the basls of a recent aystexzatic surve'y, cotimates

asbestosis incidence to bo adbout three to-four psxr cent.

Plant D has vresults from an incomplete gurvey in vhich feour cascs
‘were found among those voluntcering for examination with a total textile er-
ployrent of around 150, They have compengated cne cese in about 10 yeers.

Three more are pending,

Plant B with a textile exployzent of 300 finds five or cix ceages

1o _
- annually that the physician telieves show carly changes due to asbestos.

Plant J hag counted potential cases of agbegtosis amounting in

nw:.ber'.g; gbout 20 por cent, cooperable with Plant A,

3

¥

§

” m other plenta have conducted no aystematic X-rey asurveys of
thelr own and have no information as to incidence ameng their employees.
None of these has hod cmocs requiring corpensation,

While wa have no coxplote deta on history of employment and iabor
turncver in the scversl plants, it is apparent that there 1s, at least supcr-

ficially, a marked inconsistency in this plcture, Also, it is clear thet

~
‘Odl'“‘ 5
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Prelicirary Dugt Survey for Ashestes Textile Instituto, 16,
Juno, 1947 -

a serious lack of information prevails generally on this aepect of the
problen,

‘The story in North Carolina i3 worth special rention, This state
instituted 10 years ago, .a. gyaton of pericdic medical eraninations Tor all
workers in dusty industrics end, hence, ell esbestos textlle workers have
boen X-reyed and clinically examined for a longer pericd, on a perdiodic tasig,
than any other agbestos toxtile plent in this group, If the stats examination
finds that workers should discontinue their c:::plo'yxmnt because of rmpidly
developing aahoc;tosio they have tho euthority to effect thia change. They also
gee to it thot worlkors who should recoive workman's corpengaticn dus to dig-
abdling ectestosis ere procesged, So far as we ﬁnve been ablo to ascertain
" neither ovent haa occurred to any empleyee of tho two Hortn Ce.:ol.‘;.na eatectes
planta in this group.

These obazervaticns suggest that there may well be a rarked divergence t
in modical procedures, intorpretations, end sttitudes respecting the diagnosis f
of esbegtosis, | '

'ﬂx&re is & very urgent nced for a concerted cooperative nodical

effort to develop improved dizgnostic procedures and wnilormity of interpre-

tatio::_._ -
¥



Prelivinary Duat Survey for Anbﬂstos Textile Institute, i7.
Junc, .1.911'7

D4PORTANCE OF TERICDIC MEDICAL EXAMTVATIONS

One of the rmoat lrportant elcoments of a progran of protecting health
of workers in dusty occupations is the paricdic medical exarmination., The lack
of scicntific inforration regarding all aspecets of agbestosis is serious,

This carnot be over-crphasized. The obvious procedure +o help cvercorn this
deficicney 1o to erploy every tool ncw available that will threw nore light on
1o,facto.‘ The irportance of the periodic redical x-ray sxenination can par-

haps best be emphasized by stating that dust count Investigations cannot, in
the present stete of knowledge, glve us aosurance 28 to the extent of cur suce
cess in elindnating the hazard. .

Regular cxapirations cerve to protect the worksr ty glving early in-
ddcation of health impairrent due to dust, and permit intelligent action to de
taken to avoid further serious health deterioratlion, This is particularly
© true if the detection is early enough and there 1s no progrezgion to late
stage agbestosls,

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

" preted In relation to duatinesc'studien and to machanical developmants in dust
controi?.qnipnant will eventually indicate when the battle of auteutosis con-
trol 1‘nbeing'von. This aspect of the problem is elaborzted in the following ‘
secticn,

The inventory provided by such e medicel program is just as irmportent
to intelligent action in this.problen, as. zaterial inventcries are to the

propor conduct of businces,

Co4a41



Preliminary Duat Survey for Asbestes Textile Institute, 18,
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The question &s to whether 4 plant should purchase its ovm X-rey
eguirment ia an econonic cne involving cenzideration of cost of local ocutside

medical and x-ray facilitics and of loss of employee tims in trevel, ete,

Diasaoatic Panel

To further the objective of irproverment erd uniforrity in diagostic
procedures, & rcedical gection ¢of the progrenm 1s proposed in ‘che form of o
MEDICAL ASEESTCSIS PAIEL to be composed of outstaﬁﬁ.ing cedical cen in thig
field, and of the physician designated by each company as the omo reaponsidle
for its redical ond diagnostic work, The compesition, 8s to outside medical
persozmel, of this perel would be determined bty its obJectives: the
agsenbling of the best possible redicel bdraing and the mutual education in
diamoatic procedures that cores from exchanges of asclentific experiences
and inforration,

The panel would meet, perhaps semi-enmually, and consider the sig-
nificance of x-ray £filrms and other clinical data brought 'bo the group by each
participeting .physician. Dr. C, Richard Walrer's services would be.aveilabls

for the organization and other details,

A
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Preliminary Dust Survey for Lishaatos Toxtile Inctitute 19
¢, 1947 )
>

STATISTICAL STURIES CF MEDICAL FECORDS

There are two very important questions cencerning the physiologicel
nature of agbegtos that have not yet been answered by any published investi-
gation: .

1, What ig the expectatlion of asbestosis in workers exposed rore
then 15-20 years to low concentrations of .asbestcs dust? Azong the 500-0dd
workers who composed the subjects in the U,S, Public Health Service otudy,
there were abnorcally few who hed been eXpozed for more than 15 yearg and
practicelly none over 20 years, These facts seriously affecicd the conclu-
sions that could te drawn, -

2. Iz there o progression to advanced asberstosis after cnosurc oy
an individual has becn discontinued or has been reducsd to very low levels,
due to action of dust deposits from earlier exposure? Thia question 1s of
very great importance to intelligent rmedical supervision of workers :I'.n these
plants,

It is virtually certain that statictical investigations of existing
records would throw valuable light on these questions,

Hone of the plants visited during this ingquiry have sufficiently
emaﬁiw and’ aygteratic records to provide satisfactory.answers to these
quo&iau, but the medical departcent of Motropolitan Lifo Insurance Corpany,
under Dr. A, J, Ianza, have x~rays of a number of men obtained in the ceriy
1930%s which could provide the nucleus of some useful information, depeniing

en how many of the original proup are available for re-x-ray,
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The moat ocutstending atore of information is in the records of
the Divisien of Industrial Eygicre of the Ilorth Carolina Departmsnt of Health
who, in accordance with state law have X-reyed workers in thias, and otker
dusty Iindustries, clmeat annuelly for the rasgt 10 years., A study of thess
records would undoubtedly cast much light on the question of progression.
Throuch officials of the conpany rernters in North Carolina, we alrsady have
assurences of their full coopersetion in any investigaticns, and althoush we
have not discussed tho ratter with them directly as to details, there ia
every reason to suppose that the desired inforration would be made avallabls
to us for the purposes deséribed.

In additicn; a general x-ray and zcdical survey of workers in one
or two plarmis with a long history of high order of dust control would te of

greet value for this purpose.
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I7I - PEYSICAL

SICGNIFICANCE OF TUST COUNTS

Correlotion botween developmont of ashestosis a:i@. gore peridinent
measure of dustiness, e,g., dust countsg, cen te developed by pericdically ob-
aérving and recording deta on both aspects -~ poriodic redical examinations
of exposed workeys together with the perdcdically reasured duwst exposure of
each, Hewever, 1o te useful for preventive purposes, theseprocedurcs have
to te exterded into the pagt whorever data 1s availadb,e This was the preoced-
ure employed in the studies of the U,S5,Public Eealth Service in North Carolina
plants (Public Heelth Bullstin Mo, 241, 1938),

The rain value of dust counts in astestos plants is to obtain data
on dust concentretions thet cen te coampared with that study, and thus lead to
conclusions as to probabvility of development of asbestosis in the part'icular
plént being studied,

In that gtudy, dustinesc of differcnt occupations wag mecasured in
the usual manner, and alsc the incidence of asbestosis by medicel and x-ray

excminations of the cen exployed. A statistical comparison of the two s2ts of

.
s

invostigators to the conclugsion that new cases of asbestoals

not occuy if dust control measures were undertakento ensure
that nd dust exposurcs exceeded fivo million particles per cublc feoot

{measured in the sare canner).
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Prelimirary ITust Survey for Asbestos Textile Inatitute, 22,

June, 1547

APPRATEAL CF TRTLUCED ILUST MAZARD

Having reached a degree of dust control repressnted by the dust
gount limit of .five millicn, 4t is then preper to esk: '"What degree of
agsurance is afforded by existing Encwledge that asbestoéia will not, in
fact, develop in the future if dustiness 1s kept belcw that level?"

If there are factors, at present'unkncwn, that will indicate a
need for still tetter dust control,vwhet will that limit de?

The inforrntion available dees not permit conplete assurance thet
five million 1s thorcughly safe nor has inforrmaticon been develsred permitiing
a better estirate of safe dustiness.

It is nevcrthcléss of the greateat importance either thot guch
agsurances be'sought or a new yardsticlk of accemplishrznt te found for =c-
curately msasuring any remsining hazard in the dust zone telow five milliicn
for the elinmination of future asbestosls depends upon the degres of control

effacted now,

Measurerent of Dustiness

One bagis of uncertainty as to applying present comventional duet
counting techniques to the reesurement of asbestos dust hazards belov the
five éé;iion lovel is summarized in the queation -- are the fibers of asbesteon
the'qiﬁﬂativa agent or the non-fibrous “cubical" particles that look like
those of othor industricl dusts? The non-fibrous rarticles in most textilc
operaticns comprise 80-95 pexr cent of the total dust seen in dust counting.

Whilo it is proven that asbeatos dust is the cause of agbestosis,
there 1s no cortoin informmtion eo to what shape or size of dust is the

causative f&ctbr. The corrcletion studics of the U,S.,Public Health Service
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Prcliniram' Dust Survey for Asbestos Textile Institute, 23,
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employed conventicnal dust count techniques which, in effect, rclated incidence
of asbtestosis to the numter of non-fibrous particles of a size ranging fron cne
w five or 10 ricrons,

For illustration, suppose the causative dust element 13 something
different, e.g,, fiters that are less than 50-60 microns long, end less ihan
1-2 nicrons in dlemeter, The conventional dust count method would e satig-
factory only if thers were a fairly constant ratio between the two types of

dust; 1t would, in that case, provide an adequnte.'indox.

Prelirirary Studies on Cunlities of Aagkzatos Dust

With & view to eventual development of gupplerentary methods for
meagtying 2sbestos dust concentrations on a welight dasis, we have conducted
gone proliminayy gtudies dirccted to the coloriretric determination of totel
eilica in the minute quantities of asbestos dust obtained in a typical atmog-
pheric sarmple, This requires developrent since it could provide a valuable

tool for further investigetion.

Sub-z:ﬁ.croscqgic narticles and fibvers,

Another aspect of the dust examination probdlem on which preliminary
worle has teen donl;-involved studies with the electron microscope., We posed
the &ﬂm
*y, Ordinary dust particles, one to three microns in diameter, come

Questions

price moat of the particles In the duat count, They look like ordinary in-
dustrisl duat and we refer to them as "cubical” as distinguished from “fibrous”
particles, The questicn ia: are thesc particles in fact non-fibrous or are

they bundleo of fiberal?’
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2. Seconély -- gince the limit of regolution of the microscops
lenses usged in duat counting doss not permit geeing particles very ruch sraller
than one micron, one may ask if there are many fibers of greet length, bdut of
auch small width that they are invisibdle?

Samples of atmospheric dust were cbtained for e:aminétion ty the
eloctron microscope, by mounting the small épecizen slide used with this
instrumsnt, in the dust collecting zone of the electric precipitator, In order
to elindnate very largs fibers, ths alr being campled vas cuused to pegs first
through a glase spiral coated with adhesive on its interior., This subjected
the dust particles to centrifugal force and the largest ones would te pre-
eipitated out, mch as they might e in the nasal passages of =an,

Studies with other industrial dusts erploying this spiral-indicate
that very rarely 4o cubical particles larger than three to five microns suc-
ceed in pasging through the several turns of the spiral,

In samples obtzinedwith this apparstus in & card room having a
good dust control, we obtained picturecs, gome of which are reproduced in the
attached Figure., They demonstrate first, that the cublcal particles seen by
& low power light-microscope are in fact bundles of fiter resembling a life-
glze hanﬁful of‘purtially opened filbers,

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

niderdtia length, some fully 50 nicrons, whoge other dironsion is only a
frection of a micron; thé fider is therefore invisible in the duat counting

nicrescope,
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Prelinirary Dust Survey for Asbestos Textlle Institute, 25,
June, 1947

ﬁhey also showed some fiders a few nmicrang in length whoge dlareter
is only 0,01-0,02 micrcna, although the cormonsat particléa are bhundles of
Tibers about 0.1 micron in width,

In addition to the light these osservarions threov on the sube
nicroscope character of acbestos dust, they are cited to indicate the other
quzlitics that might te pertinent to evaluation of dust exposure, to supple-

rent the dust count technique now in use.
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Prelirdrnary Dust Survey for Asbestos Textile Institute 26.
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TVHEEPENT IUSTILESS OF STCCXK

In investigations of the type being presera:l';f conéid.ered., a pripary
airn must be to develop irproversnts in dust control with the minirunm of waste
rmoticn and expersive experircentation on a plant scale. At the stage of
develorment of the induastry, couses of dust are very often not obvicus., An
sxcminatien of dust count records rade avallable to ug, combined with the few
tests we perforzed curselves, provide numsrous instances of variation, the
cavee of which is not apparent.

We undertock recently to measwure the amount of dust in the roving of
different manufacturers by suspending & measured quantity of roving in alcchiol,
then raldng e dust count in the same menner as with alr sammles. The resuld
would te expressed in millions of particles per y=rd of roving or per gram, ete..
and would te of great advantage in relating differences in dustineas to the
causative factor. Such a measurerment technique would bve essential in zpprais-
ing the sctual value of cil, |

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

Anotber tast rethod which would bve of value ie a gtandardized mcch-

anicaliftuse of rovs.ng in a smll vesscl while sucking a streem of air with

resul tiftg: d.ua'b a8 in the sampling for ordinary dust counts, A test of this
kind, in conjunction with the dustiness index would be of value in evaluating
the ciling practice, or it might tcke the place entirely of the procedure

previcnaly ocutiined,
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Prelininary Dust Survey for Agbestos Textile Inmstitute,

June, 1947

- QUILLDTE OF ReCCIAL2TDED PROCILURES

FOR ASEZSTCSIS TNVESTICATICONS

X. ENGLTERING

A, Disgemination of Exiatine Information

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

1.
2,
3.
b,
R
6.
7.

Cardinz dust control: for variocus makes of rachines

Dust in prewnaraticn, miscellensous operations
Wet weavineg equirrent

Exhaust for Dry weaving

Exhaugt for winders, cte,

Design of duct work

Deaign of dust house

B. Develoovrment of MNew Tecknioues for Dust Control

In thia category, the problems for which there are no present

ansﬂa:a. 1like twisting, spinning, appraisal of operation,

: thioxgpcy and cost of commereial dust collectors, etc.

C04652
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II, MUDICAL

A, Tustitotion of Pariodic Msaical Dxaminations

This 1g urgently recommended to 2ll companieg, Medical advice
as to organizations procedures will be given by the Foundaticn
upon redussth,

B. Orrmnizaticn of a Diapnostic Fanel for Aabestoais

Arrenged by the Foundation's lledical Director and organizsd to
meet in Pittobursh at suitadble intervals for sclentific review
of disgnostic problens, reading of X-ray films, ete, Fanel teo
¢onsist of individual company physician or redical consultants
together with othor riedical authoritics to be determined,

C, Siatisticel Study of Existine Mzdical Recourds

Dosigned to £ind ancwera to irportant guestions concerning
redical and physical rnature of astegtosic; cspecially concerned
with yecords of Sitate of North Carolina, Mctropolitan Life
Insurence Company, cte, '

IIT. PRYSICAL TLSTRIG -- (Purther Dust Studies)

Studies of physical and chemical charmcteristics of agbestos
dust desigred, in ceajunctioa with redicel studiss, to provide
nore significant inforrmation concerning the nature of the dust
exgosure; to develop supplerentary techniques for rmeaguring
reraining astestogis hazard after reduction of dust to meed the
present stendard; to insure that effective control of dust has
Yecn attainzd,

‘Thia 1s a step by step program aired at the elinmination of

cages fron the plants of Asbestos Textile Institute rmembers,
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