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OBJECT OF INVESTIGATION

This project was & preliminary investigation of the asbestosis

problem in textile plants of members of the Asbestos Textile Institute,

" with the immediate object of defining the specific nature and the megni-

tude of the problem in all its phases, From such a definition, the char-
acter of a long-term project could be outlined. An original objective of
most immediate importance was to facilitate the exchange of information
between member companies on successful methods of dust control and other- -

vise to promote &8 general improvement in that field,

SUMMARY

The facts upon which this report is baeed were obtained on visits
during the past three months, to all planta of Institute members (except
one, vho wished the visit postponed to & later date). Complete cooperaticn
was extended at all plants, Dr, C, Richard Walmer, Medical Director of
Industrial Hygieﬁe Founaation, perticipated in vieits to three plants and
in development of the medical _concepta of tl_us report.

The problenm is éeéﬁ to be c-ounpoéed-of three ?.;pects vhich are
discussed in three secf.ions of the report and summrized herewith, as

ENGINEERING, MEDICAL, and PEYSICAL TESTING.
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w. - Mechaixical methods were seen in use in cne or more
plants vhich effected practical dust control in all operations, bring.ing dust
éoncent:ationé down to five million or lower with one or two exceptions. It
is proposed to prepare formal detailed aescriptioius of these methods for gener-
2l distribution to members of Asbestos Textile Institute. '

Medical Supervision of Workers., -- Only five plants have had any

medical x-rey surveys of employees, In the others, therefore, there is a
serious lack of information as to the incidence of asbestosis. The lack is
more serious, in a sense, because in most of these plants no compensable cases
of asbestosis have occurred to drew attention of top menagement to the problem.
While the medical survey conducted by one plaht recently shows only about three
per cent of the employees with agbestosis, two other plants appear to have about
20 per cent of their employees affected.

Medical supervision of workers in this industry is of utmost im-
portance for the protection of both employee and employer, not to mention other -
consideretions. Therefore, it 1s strongly recommended that each plant. insti-

tute a progrem of medical and x-ray examinations of all exposed. workers as

early as prectical.

Physical Testing (Dust Couhta, etc.) -- The "maximm permissible

" dustiness" for ae'bestoe is comonly taken to be five million particles per cubic

foot, This répresents good attaimment in the dust control program, - It is em-
phasized, however, that dust elimination to this extent does not positively in-
sure that n\o agbestosis will develop in some workers é.fter a long working life
(greater than 20-25 years). Scientific evidence 1s obscure on this point. It is

recommended, therefore, that studiee be initiated aimed to develop another
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yardstick, because it is suggested that when control below five million is

atte.inéd, pméent dust count methods may not properly measure the remaining

hazard.

A detailed summary of recammendations for & long-term investigation

is given at the end of this report,
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I-ENGIKEERING

PRESERT STATUS OF DUST CONTROL

Practically all plants visited have had cne or more dust count sur-
veys made of their operations and these data were available for the present
study. In addition, a fev samples were taken by the investigator in most plants, .

These records meré etud;led and & range of concentrations Jjudged to be
most representative selected for the summry given in Table I, Where relative-
ly extreme values appear it is an indication of too few data to permit a closer
estimte, |

Figures in the last colum are selected to indicate the magnitude of
readily attainable dust concentrations with dust control measures now in cammon
use; or judged to be most typical of an operation where no special_._d_pat control
measures are gnlployed, e.8., ring spinning.
Discussion of Concentrations

The _available dust <‘=ount data for operetions in the preparation room
- are highly variable and reflect the poorer accuracy in sampling inherent in
opemtiohsthat are intermittent and ;niacellariewa in character. These figures
are, therefore, considered much less reliable than those for other departments.

The figures for carding room dustiness indicate that with reasomabdly
good enclosure and exhaust of the rmachines, concentratiocns well below three |
nillicn are obtainable, Four of the plants visited exceed the five million
limit matexially, | |

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

dustiness, renging fram two to eight millicr, but the volume of data ere not
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great enough to yleld a good averege, Comentraticm for ring spinning vnry
from one to five million a.lthough there is no strong indication in the available
data of marind differences between this operation end mule spinning,

There 18 & similar wide variaticn in data for twisting (two to eight
millien), but there is some Justification in these data for the opinicm widely
held thet this 1s ons of the dustier operations in the finishing end of the mill,
It 15 believed that occasional hi@ values in both r:lng apinnin.g and wisting
reflect in some cases the ea;npling procedure. If the large impinger is min-
tained in one location end there is & strend brealnge in that immediate vicinity,
the resulting whipping dust will be reflected in that single sample and would
not, therefore, be representative of the worker's exposure.

Dustiness in weaving operations reflects the use of water for dust
coﬁtrol in gomo plants and exhaust systems in others. The lowest concentra-
tions of one to two million odbtained in Plant A reflect highly efficient wet
weaving methods there employed, Concentrations less then four to five million
are readily attainable by local exhaust methods as indicated by the results in
goverel ﬁlante. | '

The date for spooling and winding operetions are inclnded for com-
pleteness, but reflect miscellansous operations and conditions, The dust re-
ported is often due to the effe.ct of other machinery in the same room, -These

consideretions therefore affect the reliability of these data, as in the case

‘of operetions in the preﬁaration room,
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EXISTING IUST CONTROL PRACTICES

The following discussion of dust control practices in the industry
is merely an ocutline. To be ugseful to those who are responsidble for the
engineering in each .plant, they will need to be set forth in the form of
detailed specifications describing details of constructicn, especifications
for sheet metal contrectors, for purchase of fans of proper capacity and for

design and operation of dust collectors,

Properetion
Highly variable practices prevaeill in different plants and the nig-

cellansous character of operations within & single plant mekes it impractical
to formlate many generel statements. However, it may be saild that such con-
trol as 13. realized results from the use éf__modern_eQMpngnt that is well en-
closed and which usually incorporetes pneumatic conveyors with ceiling con-
densers, The large movement of air involved in pnematic trensport serves the
useful additional purpose of pref;nting the escape of dust from the primary
equirment, Discharge of stock from celling condensers into bins, stock boxes,
or feed hoppers is & dust usually not under control. The blending operat;ax
1s another source which is often not satisfactorily controlled. With the ex-
ception of these two cormon operations, most of the dust control procedures re-

quired will be more or less specific for each plant.

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

machine and carefully designed exhauét.' Moreover, experience of several
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campa.p:les proves that it does not interfere seriously with manufacturing
opereticns nor with quality of roving produced. - )

Our investigations indicate the superior advantages of having side-
wvalls of the enclosure of wood to facilitate smil clearance by rubbing con-
tact at the edge of the main cylinder, thus avoiding excessive air infiltra-
tion at that point. Wood covers have the advantage of resistance to crushing,
ﬁhich vas evident in 1ne'ba.llationa with sheet motal covers.

Connection of the enclosure to the exhaust system by means of cham-
bers of ample dine_nsiona, i.e., large cross-sectiocnal area 1s of mjor in-
portance to avoid localized high air wvelocities close to the webbing in the
main cylinder, This detail was not always obeérved.

In view of similar degrees of success, Judged by dust counts, be-

- tween various installations, the beat criterion of superior design as to de-

tails of éxhaust from the machine was in the relative economy respecting
volume of air exhausted per machine. Our observations indicated rather ex-
treme variations as indicated in the following table of exhaust rates per

cerding set in five representative plents:

Plant _Alr Exhausted Per Set
A 1500 cfm
B . 2200 cfnm
B 3800 cfm
G 5400 cfm
H 2000 cfnm

It is apparent from this investigation that 2000-2500 cfn per set -

of breaker and finisher cards is ample exhaust capacity if the system is

properly designed.
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"All five of the systems described in the table serve their.purpose

satigsfactorily from the viewpoint of operation, but it does not mean that

they would be.equally satisfactory to others. Thus the plant with high ex-

haugt capacity (G) has a unique mterblant tunnel comnection, so that excess

heat from another plant supplies 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, exheusted at @ rate of 2000 cfm, Sidewalls are easily remov-

ed for repairs, Most plants would not prefer this armngemen{:.

Ag far as the dust count data can show, the card room of Plant B

with 2200 cfm is equal if not superior to that of Plant E with 3800 cfm, a

recently installed eystem,

The fundamental features of best card dust control systems observed

1,

2,

3.
L,
5.
6.

T,
~ 8,

. are ag follows:

Wood enclosure with hingeing arrengement,

Liveral clearance between worker rolls and curve of
cover permitting air passage at low velocity.

large chamber connection on cover, to duct,
Duct brench not over 5" , preferably L,
No blast gate dampers in dbrench line,

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

Exhaust space under mchine not over h" duct

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

Two installations include an exhsust branch to prevent the escape of

dust originating in the gace between the ring doffers and the main cylinder.
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One plant hag installed ventilation for their ring spinning fremes
vhich management believes has reduced dmnst in this operation, It consists
in a series of ezhauét openings under the frame, near the floor, running
the .length of each frame, Time did not permit demonstrating to our own
satisfaction whether & measurable improvement had been effected or not.

Thie should be done by & series of dust measurements with exhaust on and
off, The volume of eir exhaust is insufficient to effect & true local ex-
haust action, and if it is effective it must, therefore, be an effect of

simple dilution,

Twisting

- "Intorest in control of dust from twisters is widespread in the in- .

dustry and Plants A and B have installed an exhaust system like the one de-
gcribved for the spinning frames in Plant A, Here again the operators believe
‘a marked improvement bas reaﬁlted. Dust count date is needed that will

measure the degree of improvement.,

Windexe

Cop winders ha,v‘e been exhausted in Plants A and B with reports of
beneficial reduction in dustiness, We do not have quantitative data on this
roint, Tho exhaust arrangement for Foster winders was developed many years
ago and 1s well known, The tendency to elimination of this machine makes -
"the problem one of little fractical interest now, |

In most plants, dust from other equipment, such s epinning end
twisting which are commonly in the same’ roam, is of greater importance than

that from winding operations.
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VWeaving -

One plant has a superior method of suppressing dust in weaving by
wet methods and dust cbunt records indicate a complete suppression of dust,
It involves a water epray"hea.d nounted above the warp at the rear of the
harness vwith a mechanical screv arrengement for constant movement of the spray
head errsely to the warp. Thoy believe it to be more effective than the
systenm common in seversl plants wherein tbo varp is passed over wetted rolls

It s apparently not practical to recaimend 100 per cent wet weaving
throughout the indnstry. Moreover, we are satisfied that it is practical to
control. dus.t in this operation by lo¢a1 exhaust, vhere dry weaving is consider-
ed 1mperﬁtivator special properties of the cloth. One of the begt exhaust |
arrengemonts includes an exhaust opening directly under. the warp at the rear
of the harness fra.me with a slot exhaust opening carried by the lay beam, the
latter connectéd to the qta_tionary rart of the exhaust_ system, either by
flexible hose arrangement or by an all metal swivel joint,

Duct Work

The aéml_amngemnt of duct vork and exhaust fan present no un-
usual problems where good prectice 1n sheet metal fabrication is followed. Two
points are of sufficient importance to require emphasis. Special care should
be exercised in the fadbrication to avoid sha.fp proJeéticm-on the inside that
create points of lodgement for fibers. Secondly, 1t must be designed :to Yo~
vide -ad:equa'aa transporting velocities, Velocities below 2000 fim, in the
expérience of the industry, may permit settlement of material and gradual
clogging Therefore, allowing a mrgin of safety, the deeigx should provide

for velocities of 3000 fpm,
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The prodlem of d.iatribution.of Planned air flows to the di:.t’fere_nt
brenches of the system is of importance in the design of all dust exhaust
systems, - The use of dampers in branches to ad.,jus_t air flows 1s avoided in
the best systoms,- Their function in effecting balance 'between brenches 1s
best attained in the originel design. Design procedures to.effect this ob-
Jective are available but vill not be elé.bomted at this point,

Dust Collectors .

Five plants in the a@y employ the v_ell-kmwh ﬁvrlap dust house
for filtering air from various exhaust systems. The favored filtering area
1s determined on the basis of ome square foot for each air flow of 2 cfm,
Most arrengements are such as to permit cleening by whipping with a bamboo
pole or a buggy whip by men who remain on the clean air eide of the rilter
cloth, In one system, the men are required to enter the dust eside for clean-
ing purposes, and firalcleaning is carried out once weekly with the use of &
central station vacuum cleaner., Practices in different plants are variable as
to frequency with which the turlap filter is freed of its dust load by whipping,
While these dust collectors work well, we are not piepamd to recom-
mond them to the exclusion of some c;:mercial types of filters having automatic
shakers, Severel engineering elements enter into the design of a dust collect-
or system, involving principally & proper estimate of pressure drop in all ele-
ments of the eystem and especially that through the filter proper (back pressire)
If the pressure  drop eétinnte in the filter is incorrect, the system will not -
operete properl\y. If the basic resistance of the filter, 1.e., that immediate-

ly after shaking t.he cloth, 1s su'b,‘ject to a constant increase over a period
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of weeks, the system operaticn will suffer. Apparently, ‘gome of the_older
camercial flat bag type of collectors did exhibit that difficulty. Modifi-
cations in the design of such units have, however, been incorporated in more
recent models and those difficulties may have been eliminated.

Two plants employ commercial collectors of the flat bag or envelope
type. Another plant uses & cloth tube commercial collector and also one whosge
filtering element is of peper, which is replaced at intervals of several weeks,
A study of opereting details of these comercial collectora is indicated in
this study, including consideretions of original cost and opereting cost.

Becimuhﬁm

Several plants return air from the dust collectors to the workroom to
conserve heat in the cold weather, We are not propared at this point either
t0 condone or to conderm this practice except. in cases where there is obvicus-
1y leaknge of dust through the filter and consequent recontamination of the
air inside the plant, The practice is generally frowned upon where d.ua-ts
that ere hazardous to health are being handled., We believe there are certain
circumstances vheré the practice mig!}t be permissible provided adequate safe-
guards are incorporated in operating procedwres, The large volumes-of air
involved in dust control répreaent a tremendous prodblem as to heat loss and

boiler capacity which cannot be passed over lightly,
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IJ - MEDICAL

PRESENT MEDICAL FACILITIES AND PRACTICES

Every plant has connections with & local specielist in rediology
who 1is employed for diagnostic work on an.irregular bagis. Three have their
own X-rey machines used by the local specialist, but only cne has a vell-
eeta‘blished schedule of period.ic medical eminations.

Half of the plants have no positive information as to the mcidence
of asbestosis emong their workers. The situation is these respects 1s in-
dicated in 'l’a.ble. II.

MIEII.

PRESENT PRACTICES AND FACTLITIES AS TO MEDICAL
X-RAY EXAMII\IATIONS IN VARIOUS FLANTS

‘Recent X-ray' " Periodic X-ray Have Own
. Plant Survey Made Examinations Made X-ray Machine

_A -g_o__w . . ﬁo Yes

B | No : . No No
c Yes | No ) - No

D Yes | | RNo No

E No. No No

F No No ' No

G Nc; ‘ | No : ﬁo
H Yen - Yes _ : Yéa

I No : No ‘ No
;. .

Yes _ No. Yes

L4 thin 1ast fev years, and results available to plant or its physician
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ESTIMATED INCIDENCE OF ASBESTOSIS .

The incidence of asbestosls among employees of those plants where
'employeea vere examined in recent years, shows e mrked variation ag indicat-
ed by the following: |

Plant A has recorded ceses diagnosed as asbestosis to the extent of
about 20 per cent, and in the pa_at nine yeax;a hag compensated, on the averege,
two ceses per annum, Total textile employment about 400, |

Plant C on the. basis of & recent systematic survey, estimates

agbestosis incidence to be adbout three to four per cent.

Plant D has results from an incomplete survey 1n vhich four cages
vere found among those volunteering for examination with & total teitile en-
ployrent of around 159. They have compensated cne case in about io yoars,
Three more are pending, .

Plant H with a textile employment of 300 finds five or six cases
anmially that the pliyaician believes show early changes due to qsbeetoé. -

Plant J has counted potential cases of asbestosis amounting in
number to about 20 per cent, compareble with Plant A,

The other plants have conducted no systematic x-ray surveys of

. their own and have no information as to mcidence among their employeea.

None of these has had cages requiring compensation.
While we have no complete data on history of employment and labor
turnover in the several plants, 1t is apparent that there 18, at least super=-

ficially, a marked inconsistency in this picture. Also, it 1s clear that
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a sexrious _lack of information preveils generelly on this aspect of the
problem,

The story in North Carolina is worth special mention, This state
instituted 10 years ago, & system of periodic medicel examinations for all
workers in dusty industries and, hence, all asbestos textile worlers have
been x-xayed and clinically examined for a longer period, on a periodic basis,
than any other aa'beatos textile plant in this group If the state exanination
finds that vorkers should discontinue thelr employment beceuse of repidly
developing asdeatosic they have the authority to effect this change, They also
see to it that workors who should receive workman's compensation due to dis-
abling asbestosis are processed. 8o far as we have bemn adble to ascertain
neither event has occurred to amr employwee of the two North Carolina agbestos
plents in this group. ) ”

These observations suggest that there may well be a marked divergence
in medical procedures, interpretations, and attitudes respecting the diagnosis
of asbestosis, : |

There 19 a very urgent nsced for a concerted cooPerative med.ical
effort to develop improved diegnostic proceduree and uniformity of interpre-

uum..



Preliminary Dust Survey for Asbestos Textils Institute, . : 17.
June, 1947

IMPORTANCE OF PERIODIC MEDICAL EXAMINATIONS .

One of the most importent elementa of a progrdm.of protecting health
of workers in dusty cccupations is the perfodic medical examination, The lack
of scientific information regerding all aspects of asbestosis s serious,

This cammot be over-emphasized. The obvious procedure to helf overcore this
deficiency 18 to employ every tool now available that will throw more light on
the facts, The importence of the periodic redical x-yay examination can per-
haps best be emphasized by stating that dust coun# investigations cannot, in
the present state of lmowledge, give us assurance as to the extent of.our auce
cess in elininating 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 be
taken to avoid further serious health deterioration., This i1s particularly
true if the detection is early enough end there i1s no progression to late
stage asbestosis, |

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

~ preted in relation to dustiness studlies end to mechanical developments in dust
control equipment, will eventually indicate when the battle of asbestosis con-
trol is being won, This aspect of the problém is elaborated in the following
sectian,

The inventory provided by such a medical program is just as important
to intelligent action in this problem, as mterial inventories are to the |

propexr conduct of business. _ -
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_The question as to whether a plant should purchase its own .x-ray
equirment is an economic one involving consideration of cost of local outside
medical and x-ray facilities and of logs of emplofee time in traevel, etc,

Diagnostic Panel
| To further the objective of improverent and uniformity in diagnostic
procedures, & medical section of the progrem is proposed in the fom of &
MEDICAL ASBESTOSIS PANEL, to be corposed of outstanding medical men in this
field, and of the physicien designated by each company as the one responsible
for its moedical and diagnostic work. The composition, as to outside medical
persamnel, of this pansl would be determined by its objectives: the
aggembling of the best possidble medical brains and the mitual education in
. d.iagws;ﬁ.c .jnz;oded.tire-s that coma fron exchanges of. scien'tiﬁc:- eiﬁeriences
and information, |
m panel would meet, perhaps eemi-enmually, and consider the sig-
nificance of x-rey films and other clinical data brought to the group by each
pé.rﬁcipating physicien, Dr. C, Richard Walmer's services would be available

for the organigzation and other details,
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STATISTICAL SIUDIES OF MEDICAL RECORDS

Thefa are two very important questions concerning the physiological
nature of asbestos that have not yet been answered by any published investi-
eation:

1,- What is the expectation of asbestosis in workers exposed more
than 15-20 years to low concentrations of asbestos dust? . Among the 500-0dd
workexs who compoéed. the subjocts in the U.S..Public Health Sei'vice stuly,
there were abnormally few who had .'been exposed for more than 15 years and\
prectically none over 20 years, These facts seriously affected the 6cnc1u-
sicns that could be drewn, | |

2, Is there & progression to advanced aebestosis after exposure ol
an individual has been discontinued or has been reduced to very low levels ,-
due to action of dust deposits from earlier exposure? This question is of
very great importente to intelligent medicel supervision of workers in these
plants, |

It 1s virtuelly certain that statistical investigations of existing
records would throw valuable light on these questions,

None of the plants visited.. during this inquiry have sufficiently
extensive and systematic records to provide aatisfactory'a.ngvemto these
questions, but the medical department of Metropolitan Life Insurance Company,
under Dr. A, J. Lanza, have X-raye of a number of men obtained in the early
1930's which could provide the nucleus of some useful information, depending
o\n how many of the original group are .availablé for re-x-ray.
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The most outstanding store of information is in the records- of
the Division of Industrial Hygiene of the North Carolina Department of Health
vho, in accordance vith state lav have x-reyed vox;lners in this, and other
dusty industries, almost enmually for the pest 10 years. A study of these
records would undoubtedly cest much 11ght on the questicn of progression.
Through officials of the company rembers in North Cerolina, we already have
assurences of their full cooperation in any investigations, and although we -
have not discussed the matter with them directly as to details, there 1is
every reason to suppose that the desired information would be made av;aila‘ble
to us for the purposes described. .-

In ad&iﬁon, a general x-rey and medical survey <;f vorkﬁm in one
or two plants with a long history of high order of dust control would be of

3reat value for this purpose.
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III - PHY'S-Z_[ CAL

SIGNIFICANCE OF DUST COUNTS

ce s

P

Comlaucn between development of asbeatoeie a.nd gome pertinent
meagure of d.ustineaa, ©.8., dust counta can be developed by periodically obe
aerving a.nd recording date on both aspects -- periodic medical exa.minaﬂms
of ezpoaed vorlners toaether vith the periodicelly measured dust expoeum of
each., However, to be useful for preventive purposes, theseprocedures have
to be exﬁm&_ed into the past vherever data is availab,e This was the proced-
ure emp).oye«i in the studies of-the U,S,Public Health Service in North Carolins
plants (Publ_ic'ﬂealth Bulletin No, 241, 1938).

" Tho min value of dust counts in asbostos plants 1s to cbtadn data
on dust concentrations that can be compared with that study, and thus leaﬁ to
conclusions as to probability of development of asbesﬁdeia in the particular
plant being studied.

In that study, dustiness of different occupations was reasured in -
the usual manner, end also the incidence of asbestosis by medicel and x-rey -
examinations of the men employed. A statistical comparison of the two sets of
data led the investigators to the conclusion that nev cases of asbestosis
would probably not occur if dust control meaauréa were undertakento ensure
that no dust exposures exceeded five million particles per ct_x__bic foot

(measured in the same m.nnax_').
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Having reached a degree of dust control represented by the duat
count limit of five million, it ig then proper to ask: ‘'What degree of
agsurance is afford.ed.by existing knowledge that asbestosis will not,. in
fact, develop in the future if dustiness is kept below that levelt”

If there are. factors, a.t- present unknown, that vill indicate &
need for still better dust control,whet will that limit bet |

'I‘he information availadble does not pem:lt camplete assurance that
five million is thoroughly safe nor has information been developed permitting
a better estimate of eafe dustiness.

It 48 nevertheless of the greatest impartance either that such
assureances be sought or a new Yardstick of accomplishment be found for ac-
curetely measuring eny remaining hasard in the dust zame below five millian
for the elimination of future asbestosis depends upon the degree of coatrol

offected now,

Meagurement of Dustinéss
One bagis of uncertainty as to applying present cmiventiunal dust
counting techniques to the measurement of asbestos dust hazards below the
five million 1evel is summarized in the questicn -- aro the fibers of asbestos
the causative agent or the non-fibrous “cubical” pa.rticlea that look like
those of other industrial duats? The non-fibrous particles 1n most textile
operetions comprise 80-95 per cent of the total dust seen 1n dust counting.
While it is proven that asbestos dust is the cause of asbestosis,
there 1s no certain information as to what shape or size of dust is the
causative factor. The correlation studies of the U.S.Public Health Service
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employed ccmrentioaial dust count techniques which, in effect, related incidence
of esbestogsis to the mmber of noa-ﬁbrcms particlee of a size ranging from one
to five or 10 microns,

For 11.matratiom, suppose the causative dust elemont is samething
different, e.g., fibers that are less than 50-60 microna leng, and le'es then
1-2 microns in dia.ineter. The conventiomi dtia_t count mothod would be eatis-
factory only if there were a mirly constant ratio ‘be*bwaen the two types of
dust; it would, in that case, pmvide en adequate. index.

Pral:l.m.na_z_'{ Studies on gu_g_litiee of Agbestos Dust

With 2 view to eventual development of aupplementary mothods for
meaguring asbestos duet concentmtiona on a weight ‘be.a:la we have condncted
some prelimnary smd:les directed to the coloﬁ.metric deteminaticn of total
silice. in the minute qua.ntitiee of as‘best.oe duat obtained in a typical e.tmoe-
pheric sample. This requires development since it could provide a valuadle

tool for further investigation,

Siib-microscggic particles and fidbers.

Another aspect of the dust exainination problem on whicih_ preliminary
vork has been done involved etucﬁes’ with the electron microscope. We posed
the two following questions: |

1. Ordinary dust particles, one to three microns in diameter, com-
prise most of the particles in the dust count. They look likb ordinary 1n-
dustrial dust end we refer to them as "cubical® as distinguished from "fibrous”
particles, The quest;lbn is: are these particles in fact non-fibrous or are

they bundles of fibers?
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2., B8econdly -- since the limit of resolution of the microscope
lenses used in dust counting does not pexrmit seeing particles very much smaller
than one micron, one may ask if there are many fibers of great length, but of
such small width that- they are inviseidle?

Samples of atmospheric dust were obtained for examination by the
electron microscope, by mounting the emall specimen slide used with this
instrurent, in t.he dﬁst collecting zone of the electric precipitator, In order
to eliminete very large fibers, the air being ea.mp]_.ed wvag cuused to pass first
through & glass spirel coated with adhesive on its interior. This subjected
the dust particles to centrifugal force and the largest cnes would be pre-
cipitated out, much as they might be in the nasal passages of man,

Studiea vith ot.her industrial duste employing this apiral 1nd.:lca.te
that vexy mrely do cubical particles Jarger than three to ﬁve m:lcrona suc-
ceed in passing through the several turns of the spirel,

In samples obtainedvith this apperetus in & card room having e
good dust control, we obtained picﬁzree » 8ome of which are reproduced 1n tha
at*ba.ched Figure. They demonstrate first thn.t the cubical particles seen by
a low power light-microscope are in fact bundles of fiber resembling a life-
8ize handful of partially opened fibers,

. The picture further demonstrated that there are many fibers of con-
sidereble ‘length, sore fully 50 microms, whose other dimension is only a
fraction of a micron; the fiber is therefore invisidle in the dust counting

~

microscope,
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They also showed some ribei-a a fow micrans in length whose diemster
1s only 0,01-0,02 microns, although the commonest particles are bundles of
fibers about 0.1 micron in width, |

In addition to the light these observarions throw on the sub-
microscope character of asbestos dust, they are cited to indicate the other
qualities that might be pertinent to evaluation of dust exposure, to supple-

ment the dust count technique now in wse,
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INBEERENT DUSTINESS OF STOCK _ .

In investigations of the type being presently considered, a primary
ain mist be o develop improvements in dust cantrol with the minimm of wasts
motion and exx;ensive experimentation on a plant scale., At the stage'of
development of the industry, causes of dust are very often not obviocus., An
examination of dust count records made available to us, combined with the few
tests we performed ourselves, provide mumerous instances of variation, the
cauge of which is not appa.rent;

We mndertook recently to measure theamountofdustinthe'ravingof
different mmfactm-ers by suspending a measured quantity of roving in alcolhol,
then making & dust count in the same manner as with air samples. The result
would be expressed in millions of particles per yard of roving or per gram, ete,,
and would be of great edvantage in relating differences in dustiness to the
causative factor. Such a measurement technique would be essential in apprais-
ing the actual value of oil, | -

We a0 not have sufficient data on this effort on which to drew con-
clusions,  There are difficulties to de overcome, and the solution depends on
more laboretory experimentation,

Another test method which would be of value is a standardized mech-
anical ﬁbuae of roving in a smll veaesel while sucking a stream of air with
resulting dust as 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 oiling practice, or it might take the place entirely of the procedure

previously ocutlined. T



Preliminary Dust Survey for Asbestos Textile Institute, . : 27,

June, 1947

OUTLINE OF RECOMMENTED PROCEDURES -

FOR ASEESTOSIS INVESTIGATIONS

X, ENGINEERING

A. Dissemination of Existing Informstion

Provide factual information to Institute members with least possible
deley; prepare bulletins with design sketches on some or all of the
several subjects listed below, to be distributed singly as rea.dy
Additiona)l field observations required in many cases.

1,
2,
3.
b,
.
6.
T.

" Carding dust control: for various makes of machines

Dust in preparation, miscellaneous operetions

Wet woaving equipment

Exhaust for Dry weaving
Exhaust for winders, ete.

Design of duct work

Design of dust house

B. Development of New Techniques for Dust Control

In this category, the problems for vhich there are no present

answers: like twisting, spinning, appraisal of operation,

efficiency and cost of commercial dust collectors, etc,



ry

Preliminary Dust Survey for Asbestos Textile Institute ' : 28,
June, 1947 -‘

II. MEDICAL )

A, Institution of Periodic Mesdical Examinations

This is urgently recommended to all companies., Medical advice
as to organigationa procedures will be given by the Founﬂation
upon request, .

B, Orgenization of a Diagnostic Panel for Asbestosis

Arranged by the Foundation's Medical Director and organized to
meet in Pittsburgh at suitable intervels for sclentific review
of diagnostic problems, reading of x-ray films, etc. Panel to
consist of individual company physicien or medical consultants
together with other medical authorities to be determined.

C. Statistical Study of Existing Medical Records

Designed to find answers to important questions concerning
medical and physical nature of asbestosls; especlally concerned
with records of State of North Carolina, Metropolitan Life
Insurance Compeny, otc, .

IIT. PHYSICAL TESTING -- (Further Dust Studles)

Studies of physical and chemical characteristics of asbestos
dust designed, in conjunction with medical studies, to provide
more significant information concerning the nature -of the dust
exposure; to develop supplementary technigues for measuring
remaining asbestosis hagard after reduction of dust to meet the
present standard; to insure that effective control of dust has
been attained,

This 1s a step by step program aimed at the eliinination of

asbestosis cases from the plants of Asbestos Textile Institute members.
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astiness
This plant is designated 2s G in the general report and an appraisal of its
dustiness {¢ snmmarized iz that column of Tadle 1, page 5.

The differemce detween these values and those of other good planis are, on
the whole, not sisnificant and wve rate this nlant as average “z00d4." However,
this does not mean that dust control 1is entirely satisfastory in all resvects
as indicated in the gensral revort.

There is an iasufficient numder of dﬁot counts in ﬂn coapany files to constitute
an adequate record of 4dustinees. Nommal variations require a mmmder of gounts at
sagh operatioa te provide » useful average.

Our own single dust counts taken at the tize of the visit are gives delow.

speed Das¢
h-m___.n:jum. ) Onerationa Loxals
1 5 At operator end of 4 carding mashimes 1.5
' (80.0 1, 2. 7 and 8’

2 ' s General air in aisles of twisting 1.0
maghines
3 _ [ ] General air, olong rov of loomst most 3.1

vindevs open slong tho vorking atsles

5 5 - General air in aisles of spinniag framees 1.7




Daat Control Zraatices

Qarding cust sontrol is disocussed on nages 7 and 9 of the general report.
Referense i3 made to the exhangt system in this -lant vhich scromplishes ns
gond dust control as z2lmest all the other *"gzoor” —lants Pmt =<t exhanat ratea
that wvou'd not be yreetiosl for other northarn :lants,

The dust collectors in use rt this nlsnt zre 0f ~onsider-bdle interesat because
they include twn ty=es not in use in eny other plant (Alr “at snd Farsoas)
bagause commonly thought to be imvractical, Test data on these nnit woild
therefore de vnluabls. .

Zagzinesrine studles nlanned for the long term investigation of particular
intarest to this >lant snd ocutlined in the gener-! rerort ~ret: duat eontrol
in creparation, twisting and wverving, and efficiency of dust colleetors,

Jdedlaal

In the nadical seation of the genersl ronort reference is mrde tn the gevern!
comvenies wvho have no information as to the incidense of cotentia) asdestosis
in their plant. This comsany is one of those ~n’ therefore wish to underscore
here the recommendations concernitg vperioedie x=-ray examinations discussed
vartioularly on nage 14 to 18,

4,C.L, Beaneon
Hend Fngineer:



