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N mumm: E&x@msﬁnwut e
_important: U. S/ Nivy-Cotract’ -Yard .
" indicated that dustinéss: m-mudnnms
pipe covéring operstionswas conisidersble and: that
& few of the employea-hudwlﬁf-appeued tobe
ssbestosis.  Thisiss weﬂ-hmmmmidﬁuse
csused by only one rhmg-—-pmlonged bmﬂnnxoﬁ
asbestos dust. " The- dxnic:.l"ma.mx'utanm are
shortness: of bresth and’ais® il -chigst picture .
by Xoray: “In. industry” the. distase isvoRten’ du«-
sbling, but it )'.s‘mud: larfrequmi than ﬁhcos'

It was not fejt-that e:pcxenoé ‘ina ngle yad
was enough o' justify ‘any general statements’ on:

T2 was no cause for alarm; 5% the"results varrantéd’
& checkoups eisewhire, * Accordisigly, wrrasgements
were made to' éxamine by chest X.ray the pipe
78 coverers in two Government Navy Yards;Afand
B, tnd in two Navy Coutract Yards; C-and: D.
Examinations were made of the working conditions
induding- dust counts of“the air breathed -with’
mi:mwp:c :nd dzmul. anﬂym o! the d\m
iteelf, R A
- We would point ot thatthis pmeeduxe is
customary in making mckmm of occapational
diseases~medical examination . of - the  workers
and & study of the nature and concmtnuon of
the mnnmm:.nts in the a.ir bmthed. S A

N
Pm Cdvnmc M.Am.w./-

An important ingredient of.-’p:pe covéring
5 material used on U. S, Navy vessels is amosite,
1} This miperal is 3 magnesium iron sicate of
varisble composition. The name i3 the generic

n-..n
¢

'-}
am, T L, ’iq one for an asbestos type of fibrous’ mmenl mmcd
iww, V. T.. o2 b South Africa,
1ne (ethylene . ? The chief reasons for the wide use of amosite
ity and the = 2 . : .
harm Received for publication® September 21, 1948,
acol. & ;5 Published by permission of the U. 5. Navy, The opine
7% lons snd sasertions contained hezein are tho private ones
1 CarpENtER, 3:7  of the writers, and are not to be constrwed as oficial ar
2\ tetra- ;-',;2 tedecting the views of the Navy Department ot the

navalservice at large.
1Comdr. MC, USNR, Asst. Chief ‘Ke‘lth Consultant
VLieut, H(S) USN'R Health Consuitan
$Licut. H(S) USNR Health Conmlunt. .
¢Chier Health Comhant U. S. Maritime Commis-
sioh,
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* as-compared wmgnmvmh aiweight:.of:16

working ‘conditions in’ other yards, andcertitaly

/type developed by-a manufacturer in September,

\_rm:s, Jx. r Ronm E. GADE‘ m P

fdt and pipe: ccvmng uﬂuv:l wdrk-are m»Iovr. .
thermal conductivity-light weight,’ strengthi‘and ™
refractoriness.? When - thie:fet-and pipe covering . .
were first developed; tre were still building vessels - ¢ .
under’ the- Washington. Treaty'of Limitations.in ., U%
-Tonuage, and everypound ssvedheant thatmeey "%
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more amar, guns- ot ammunition: for. a -given. _:"

d:splwunent, to-sxy ‘nothmg ‘of - more ‘economié
operation for: the- vmg‘it invoived :in.insulstion.

-Amosite 'pipe- covering - weighs abour: 14 pounds
peér cubit foot, withrirtemperature limit-of: 750°F..

AR
'lrfh

- pounds: pet cubic foi;.and s-temperature linmit of -
500*F. Highi tempersture amasite:pipe covetisg”
weighs about 18 potixds per cubicTootascompared .
*to 26 pound¥per cubivioot for otﬂerhlgh‘tunpc&
ature- insulations:~_ Because: .of «thssJower- ‘Cot
ductivity: amd *the~ higher - tempersture Lmie’ oﬁA K=
the-amonite type, léssof it need beusedmaoom~_-'-- IR
bination covering than other types-of: inulations: ..
The development of amosite felt: started .in -
1934-when a need existed to.Secure s thermal '
insulation lighter. in. weight and thermally more
efficienit than the materials (blocks and cement or
asbestos blankets)- which wers-then being used
on destroyer turbines, The Navy approved the

1934. Originally - amosite was used only - for
turbine insulation,.but it proved so satisfactory
that its field of application- enlarged to include
insulation of valves, fittings, flanges, etc. From
the initial destroyer, it has been used on almost
all the destroyers built since that time and on
all other combat: vessels buﬂt sinee Before the
War.

Pipe covenng was a later devdopmem in late
1935 and early 1936. Due to the manufacturing
probiems involved, it took & longer time to cvolve
into a satisfactory shape, and ity first use on naval
vessels was in 1937, Since that time its use has
spread markedly and it was used on the great
majority of naval combat’ vcssds built during
World War II.

Water-repellent amosite felt was developed
during the early part of 1942, as a replacement
for hair felt in the insulation of cold water lines
to prevent sweating. Hair felt had the disad-




when it beame wet it moulded or rotted and
could barbor vermin, At this time fires on
board certain paval vessels convinced the Navy
of the desirability of eliminsting any combustible
material from on board ship. Eventually water-

repellent amosite was made in strips of 50 foot.

lengths and of -suitable width. to enclose the
circumference of .the pipe and. enclosed in an
extremely light-weight muslin to. facilitate hand-
ling .and. reduce..the dust, wlm:h. the water-re-
pellent lsent w:mmated. L

I;Dmnnou 'cu- Omunom m WorxmiG
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Asbemus mulu tmm breubmz ubem
fibers of: relatively long length; such-as 15 to 78
microns. , It is not.caused by breathing chopped
< up :asbestos fibers of one or: two: microns. (1)«
%ceforeweuemedwnhthe.pmmmh
- uir-of.ashestos-fibers which. can. be-seen. as such
undnhwmoithemmmpe.

etnh &fnruotmorphous sﬂn,vdm;hun
,aug a‘hmu and . is. pmblh!ra.mon.semua'

.

. ax wi | ridee

“+Therefore our. analyses. were. done:to indicate
how mnch ﬁhm type of; ubmmdmyu
* present: (especially_ as diatomacequs earth), and
" how-much of the harmjess: mgmdmts like: iron.
cndsand cathonatess - ir &y boeSia L L 0
. . Ripecovering may hemwdgdmo seven dxﬂmt
L open.tmn: uionowl“ e

& rotary electric hand saw, The cut sections are ‘:

rolled up and either used mmaduuly or sucked
in the storeroom.

Usually one to three workers are employed at

this operation. During the handling, uawrapping

and unrolling of the ashestos,. considerable dust .

arises, but appears to settle readily. A very fine
water spray should be used foe:wetting down the
material as a high velocity. spray stirs up dust,
Once it is wetted the handling and cutting of the
material causes little visihle. dust. All of the

Iouyudlmeyedwetdmthnmuhung

material described abover ..

.One Navy Yard hag an elsborate uhanst systm %

for the layout tabls. The entire top of this table
ismvmdm&mall.pedmuonthmghwhdx
the air. i3 exhausted. This. table is sufficiently
largpthat no more than two-thirds of. the top is
ewovuedmthmsundndmu:uthaaby

tzd.thtough!heotherﬂmd. While no -

eﬂ’nct.mredueng thcdus:cmuu, “ ‘; S
.+ 2. Band sate culting -
&snndudblndawsudluniomdmwood

produca large. amounts of m-bom dmr. most
-.of which settles slowly, Normally there is.only
quwo:kr.ronthxs operation at any oumm. .

the-band saw. should be enclosed in a room by
Mandshouldbeeqmpped mthadcqutebczl
exhaust ventilation both above and below the
saw table. . Because of:the mechanical difficulties
in locating this exhaust pmpexly, some of the
dustwill escape into the airand the openmuhould
therefore- wear an- approved dust respiratar,
-3 Smg and- preparation of boots end jockets
. In this operation jacket covers for valves and
pipe joints are fabricated. The work consists of
cutting asbestos cloth with shears, padding the .’

jackets with insulating material, and sewing with

» .1. Lcwlg outand cuumg e .

- Rolls of. the.insulating feit. are unwnpped and
unrolled on a large layout table or.on the floor
of the shop, - This material, with the ueepnon
of the type known as water repellent amosite, is
"then well wetted with a fine water spray.. It

rise to only slight amounts of visible dust, and
exhaust ‘veatilation and respiratory protection ,
are neither required nor used. There is usuaily

in one large room.
4 Cement mizing

-, -wire: or asbestos cord. .These: operations give )

“or.asbest
. ) .7 with pre
a large number of workers doing this operation " soma ha
. . mixed ce
. & smoot




respirator.
oty and jackets "::;
for valves and ¢

‘ork consists oi 3
3y p‘dde the u..\
ad sewing with -
perations give -
sible dust, and :{
ory protection - &
here is usually i
T pperation

<
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- For protection and to pvé'c ne:t:appeaxiuce

the insulation: on :board ‘ship is usually. covered
with cement containing & high- perceatage of
asbestos. fibers. In mixing, the .proper amount
of water is added: to the dry asbestos cement ind
thoroughly agitated with &.hoe. Ocrasiomily
small amonnts-of. asbestos: cement-are mixed in

s pail with & trowel,. Considerable dust is'taised
when the asbestos. cement’ is dumped into the
mixing trough and:diwing: the ‘early stages of
mizing. . Ordinarily this process is-done in- a
separate room- and:only one operator:is exposed.
The dustiness of 'this operation warrants the use
of exhaust ventilation or respiratory protection

or both, although: neither is generally used.

Petrographic analyses- of - ashestos-cement in---

diate that the amount of diatomaceous earth -

mybeashxghaﬂpetemtbym\mt.
S, Molding
Molding is the pmass of bnﬂdmg up the insulz.

tion to fit odd shapes of bollerwork and piping. A..

form is made.to. the exact shape of the part to be
isulated. Block insulation in-laid om, adjoining,

sections  glued :together, exposed surfaces sealed -

with asbestos cement and the whole mold covered

with asbestos: cloth. When dry, .the molded -

insulation can be:lifted off the form and is ready
to be installed on board ship. This. operation is

uwually done in. the.shop next, to the sewing
openation. Very Uttle dust is produced from this.
operation and no special ventilation or respiratory
protection is required. o

6 Grinding .

Several shipyards reclaim their-scrap pieces oi
prefebricated sections of insulation by grinding
up this material and using it in the asbestos
cement, all of which contributes cansiderable
dustiness. Normally this job is done at infre.
quent intervals and only one.or two men are
esposed, but the operatiod” should be isolated,
general room exhaust supplied and an approved
respirator worn by the operator,

7. Instollation of pipe covering on board ship

There are & number of operations involved in
pipe covering on board ship. Insulation feit is
wrapped and pounded tightly around large pipes
and joints and fastened fumly in place with wire
or asbestos cord. Pipes and boilers are covered
with preiabricated sections, which pecessitates
some hand sewing to fit tbe sections. Ready
mixed cement is applied to fill in spaces and give
1 smoother finish. Some insulation is wrapped

rm; covmmc OPERATIONS. LA

‘vnth glass® doth ot ~asbestos: cloth for ‘greater

strength. -The only Opennous-thzt produce much
dust are the wrapping and poundmg of amoszte
and the sewing'of sections; - ¢ -

- Nearly-all of the compartments on boan'l slnp
are involved in this work; although most: ofit-is
concentrated: in the -machinery spaces.” Usially:
the greaternumber of pipe coverers work on board :
ship: and - relatively few men. in. the -shop. . The-
spacing of workers ranges from one or two men
doing & small job in a.living space to' as many
a3 twenty-or thirty men working.on-ten or more
jobs in- the -engine roonr.. .Temporary 'exhaust .
ventilation is seldom used oa board ship for pipe

- covering and very few of thc wotkns Wear respir.

atorsy - o L

Because of the vmed nature ‘of pipe euvenng
operations in ship compartments; general exhaust
,yentilation is to. be preferred. If the compartment
is large, such as the main engine room, five air -
changes- per hour- are needed.. In small com- .,
partments, such as: living spzee,-ten to ﬁftm
air chzngen per hour are required..... .

96 Connvosmou or mmm.s Uszn

‘According - to Navy Spedficztion the+ rw:ng's
of asbestos insulatirig felt"(imosite) shall contain
not less than 95 per cent asbestos ﬁber of the
foilowing composition:

Silica (SaO,) per cent minimum. ...... reeenenss 471.5

Iron oxide (Fe;0s) per ceat maximum....,....... 45.0
) 'M:gnumm oxide (3g0) per cent minimum. ..,.. 6.0

" Typical analysis of the two types of asbestos
fibers in general use are tabulated below:

: . Carysetile T Amesite
Silicz (SI0g)«..eeeenercens. 39.05%....... . $50.24%
Magnesis (Mg0).......e... 40.07%........ 3.96%,
Alumina (AhOs).. . vernaes 367 % . eeeeinininnnns
Ferric oxide (FesOs)..v.0s. 2419700 1.80%
Ferrous oxide (Fe0)........ % 32.00%,
Sodium oxide (N34Q) ... tvveinrerrenvernene 2.12%
Combined water (N,0)..... 1448%........ 3.00%%

Therefore amosite alone will not comply with
Navy Specifications because of the low magnesia
content and must be mixed with chrysotile
asbestos to equal or exceed the 6.0 per cent mini-
mum value for magnesia. On the other hand,
chrysotile cannot be used aloge because of its
silica content which is below the minimum 47.5
per cent specified by the Navy. The two types
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of ashestos fibers must be mixed together in the

proper proportions: to satisfy the values set for

magnesia aad silica. The amounts- of these

materials used to form this mixture therefore

would be 6~43 per cent: chrysotile asbestos and
- 94=57 per cent amosite asbestos.:

These two fibers differ mainly in their physical
characteristics.-. Chrysotile is capable: of being
readily separsted into very fine fibers with a soft
silky feel, whereas-amosite is harsher and requires
more manipulation to fiberize it,. One authority
has stated: that the. chrysotile has the finest in-
dmdua.l ﬁben, md amosite-. t.he _conrsest. Be-
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and sewing were-done with & small amount of

space for storage. Cross draft ventilation was :

provided by open. windows on both sides of the
room,

Work on board ship was not supphad with

exhaust ventilation. .

pirators.
.U. S. Navy Yasd B..

ThmmSOmcnwodungm.the shop 2d 700 ;.
men onr board ship. .The shop.was divided ints -
-four main rooms: Layout, Sewing, Cement, aod . -

Shonge l.nd Bu.nd AW mhmed. With the .

AT .,.-

Smnnn or Marraiars Uszp AT Eacr Yurm Mom PN

(ood. 28, po.t

No asbestos workgn wen found wesnng e -

" R N "‘""AIDA ‘ nnnui, . mune _ CONTRACT TARD ©
Amutc e 5820 a""‘ Sﬂ.m;q; f. | 40,000 ft. 6,325 sq. ft.
Amoste (ratenrpellcnt) | - | 1S g00agte | 300kt
 Prolabricated ections 600 q, fec: - f/{rm“l-ﬁ-'" 1,750sq. (6. =] = . ..
" (makded and block) M0 e . | 115000 . | 18,20 e .| 15,70 i .
Asbestoacloth . - 5 - - TS0t | 106,000, 1 %,7005q.8t. | 40,000sq, ft..
: i i 1.59‘1"1.:;";~ “> N o — "
5,500s8 8 |1 4,00040. 1 5,500 sq. ft.
. *.6,000 5, ft: 150sq ft | T -t
“Asbeatos cement; v} 34,400 1b, “15,000 6.~ | 57,500 I e

H3

cause of this differetice we may suspect & decided

decrease in the number of respirable fibers (below -

" 200 microns in length-and 5 microns in diameter)
whenever amosite is used in ptefemnce o ch.rysoﬁle
ubestos. .

oty

IIL Pm Covnmo FAaums AT Dhorviovar
. '.ra, _»Sm‘m T i e -

U.S chy YwdA .

Mmummwothnsmtheshop and
467 men on°'board-ship. The shop was divided
into-two.rooms, -one of which was primarily for
storage- and: occasional grinding and band saw
cutting operations.... The only mechanical exhaust
ventilation in the shop was provided for the grind-
ing, mixing and band saw cutting operations and
was inadequate. In the other room iayout, cutting

O N e

~—

exception of the Cemient Room, the doors between.-

these were normally left open.

Ton. 1945

‘mixing w

respirato:
L Ilbru:auc
arried o
was done

Materi

" respirato;
through 1
A part of
. ather ths

' frequent

a

..The work in the Sewing Room consisted mostly " *

of iabnanngmdsemngvalve boots and jackets
Anthacunmtusedonb«xdsh;pmmmdm

the Cement Room. .There was no exhaust ven. .

tilation for either the Sewing or Cement Room. o

.The band saw was equipped with a flexible exhaust - -

tube-above the table and an exhaust around the - i

blade below the saw table. The layout table -
was equipped with exhaust ventilation as described . -
‘above. There was no ezhaust ventilation supplied "~
on board ship for pipe covering and no worken. -

were found wearing respirators..

“Contrac Yard C.
 There were 51 men working i in the shop and 12
on board ship. Layout,

cutting and cemeat.

specific jot
+{or-vome
- rotate bety
"large ship
- in dust exp
© Ia comt
‘coverer'’s
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of 7] “wmixing were done at one end of: the'shop. ’Dust “bestos confent, nngmg ‘from 85 per cent magnesia
ventilation wxeily . respirators were occasionslly worn during these. (10-15%" asbestos)” to amosite . (95% asbestos).
sth sides of thc"‘-. procedures. At the other end of the shop the - When asbestos cements contain large amounts
s fabriation of boots, jackets.and molds were of diatomaceous earth thereis 2 rcsulrxnt smm

arried out. A small amount of such fabncauon hmxd as indicated above:

was dooe on board ship, - " In gineral we feel that dust-couits* below §

K% poom and the operator wore an approved dust- indicate good dust control: - .
* vespirator, The dust from this saw was exhawsted ~ Our figures in Table 2 were dmmed by zhe
through s slot unde? the tabie which caught only, - Koniméter and not with the impinger instrument.
& part of the dust given off above the table. ' ' We used the Konimeter because it is light, easily
There was 20 ezhaust ventilation- in the shop. - poruble and ‘takes records which“can bée kept
other than. for the band saw, and none for the ~indefinitely. . As-is indicated .in: Table.'3,. the
plpe covering operations on board ship. Al floors,  dustiest operations are band saw: catting, cement
walls and rafters of -the- shop. were- cleaned at lmmg, md msu.lhuon on boud ship.., ...~
frequent intervals. with an- industrial vacuum ; '
deaner.. Most pipe covering on board ship was " - . ".-, v. Mzmcax. Mmca
epplied in the evening during the second - shift.
Contract Yard D, ™
There were 8 men in the shop and 160 men” & The relation between years: “of exposure and’
“working on board ship, Pipe eovenng openuom per cent asbestosis is indluded in Table & °°
were done in two shops. In the main one, boots * " Due to frequent- turnover “of. shipyard ‘workers
and jackets for pipe valves and connections were and the length of time required to Xemy 2 large
fabricated. and surplus material stored. In the number of workers, the number X-rayed may not
smaller shop the operations comsisted of layout . equal.the number of pipe coverers.. At Contract
" tod cutting of amosite, water repellent amosite . Yard C X-rays were examined of men who had left
and fire felt. There was 'no exhaust ventilation - the yard while at Navy Yard B a few: pipe coverers
In either shop por for the pipe covering operation  were not:X-rayed. At Navy Yard A-the 48
on board ship.  All the'asbestos cement was mixed  X.rayed out of 551 were. all. oldcr men- workmg
ins comparment on board ship. The only worker in the shop.
who wore a0 approved dust respirator was the ,Somc of these pipe ooverenhxdhadpu-shxpyud
man who cut the two types of amosite. There ‘experience in the asbestos industry, but the tables
was no baad saw cutting of asbestos in this yard,” are based solely on shipyard' exposure. At
/' Contract Yard C, for example, the Asbestos. Shop
V. Avarvses orcSlmm Doz am D estimated that about one-third of .their pipe
SRR A coverers had worked with ubestos before coxmng
There are no established figures for.permissible to the yard.
or safe dustiness in pipe covering - operxtions. The one case of ulvmccd asbatom at Conmct
Dreessen et al. (2) in their stady of asbestosis in * Yard C had worked in the asbestos industry for
the asbestos textile industry suggested $ million 23 years before coming to work in the yard. " At
particles of total dust by impinger as a threshold Contract Yard D the two cses of moderate
70 exhaust ven- ; for that industry. We should like to point out asbestosis bad worked 22 years and 30 years at
* Cement Roor. % that the asbestos textile and asbestos pipe cover-  pipe covering in their yard.
j::f:::ﬁ:j'g ing industries differ widely in their dust exposures.  All of the Xeray films used in the above data

’

voaeses

_The incidence of asbestosis among pipe coverers

Ia "4 o temile plants workers usually continue at were first read by roentgenologists of the Medical
:im a};o::sc::edé specific jobs with fairly constant dust exrpasures Department of the yard and then by one of the
atilation supplied;

for some years, whereas the pipe coveret may authors (W. E. F.). De. W. C. Dreessen, U. S,
rotate between shop and ship and from small to P. H. S., was kind enough to examine the three
hrxe ship compartments with 2 wide varistion positive plates and he agreed on the diagmoss.
in dust exposure, Since only three workers out of the 1074 X-rayed

In contrast to the textile worker, the pipé had asbestosis, and each of the three had been
coverer’s materials difer markedly in their as- a pipe coverer for more than 27 years, it would

e ;.. vl
a_"z'” 1

1T :

Material was cut with a'band saw in s’ sepa.nu nﬂhon pactices ‘per cubic. ioot by- Konimeter -

a3 determined by ‘chest X-ray is' givenr in Table L

.1 o: ‘:k"'.
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TABLE 2 .- " Jem. 1946)
ANAryses or Szrriep Dusr AND A1R Saurres .
2B | TRSm sorz comrms QUPPCTY® :
E2 §= &om < g
arenamon 33183 3 83 |2 3| Touldut | amesvosvuer .
Se.g el l2 'S . 722 COMRt
£3 EE § 2. '!'-,7 - A
BO1E el g |5s 52150 2 18 (eaage)
sx8 (3T -4 35 gg._?g REE] Raoke of |[Aver-] Rangeof [Averd
- |* Qﬂ‘x gu:vdasz; coun sge | . counts | age
Layout and cutting b - - .
.,NsvandA.............. o5 |16l o 1206 |24/ 26 102 | 3.5 8.7 6.1/0.21~0.50[0.35[S.7= 6.0
;Navy Yard B........,....| 98 | 10| 8| 12] tr | 40| 18} 12} 7 | 1.6~ 6.5| 4.2/0.01-0.540.23/0.6~ 7.9
. o] 95 | 30| 5| 10| tr | 26| 14} 15| 4 (17,1~ 25.2{20.5(1.13~4.3012.18/6.6~19.§
ContnctYudD........ {95126 6f 8 & |29 21 10 5| 6.5~ 16.5{10.9/0.09-1.16/0.63|1.4~ 8.7 -
Cutﬁngwithbndm ] . e e ,J |-
Navy YadA...onosina| 1 - b1 12 111,0-19.2]15.1/0. 10-0.140:12i0.7= 0.9
Navy Yard B.......... IR E e 2 |32.4- 46.6]39.5[2.8~ 3.2 3.0 [6.5~ 8.7
Contract Yard C..........[ 98} 9| 63| 2| & | 10 4’ 12.37[18.2-1004+|73++| .9-12.8 [6.1914.3-12.3
A Moldmgoputhm Lo j r .
Contract Yard Convevrvove|, | et |, ,
“Contract Yard Di........e tr | 48 10f 12 .
Sewing & prep: of booss & 7 N
" ket A
“Navy Yard Aaru e ineeie L2356 4. 0= 0800.030:3 -1o
" ™= Nevy Yard B (Sewing as- - - M ’ 7. . Navy Yard
‘bestos cloth) ~ - - ¢ o | 4221 16} 3 3.3— o. 6.8/0.0~ 9.4@ o. -6.4 = Nevy Yard
‘(Stuffing with-amosite).. te.| 38t 200180 1 | 2,8~ 2.100. . 3 10.. -Contyee: Yr
. & Contract Yard Coeseenais 3. 28] 12):14] 2 10.6-!2.311. AS.79| .6203.7 =74 Coaprscr ¥:
. '_.Coumvndn..,....... e |38 28) 14 § | 3,9~ 10.9{ 6,000, - .0S .030'. <0.5 . -
. Stereroom . < - -} .. |
y ,’ConmctYudD._._..‘....,. |26 32) 12 o
L I
Cement mizing " ' " Retamc:
S Navy Yard Ale e, e B - . |16 ] S.4= 3043140, -0.5200.2 [0, < 0.7 FRHATSESE
“Navy Yard Boolosoieerens[™ [ v E ra. —1004-{84+{1.6 ~1.7 1.7 1.4 2.8
“*Contract Yard C....vuivo. E 2 33.8- 48.7|41.3]1.6 —4.7 [3.1 |4.7-10.0 -
" Contract Yard D (on board | - : S : ' .
s ship).:‘..'..».-.;...~..-..-.4'. S 119.6- 40.0[32. 0. - .02} .01l0. ~ .00
' NavaudA.... v—aan 88| 8| 20| 16| 1 .| 10| 33| 1215 | 9.4-100+{S0-+0. “1.6 | .470. -2.6 Navy Yard
wa»YudA... S 49 | 0.2+ 24.6110.0/0: 1.4 [0.08( .02-0.3
‘Navy Yard B......... “Prolz|ne 39 240, -0 o010, 08 oy
* Contract Yazd C 14 0.0~21,6(14.20.34-1.7 | .8 |3.8 ~7.9 VSV R
Contract Yard Di. || 8| 3.9-10.9] 6.0b. - .08 .020. 0.8
Aboard ship 't . l :
NavaudA. L | [0 jes. -250. l1az lo. -0.17l0.020. 0.8 Comtract Y-
Navy Yard Bo..ovverenene . 15 [8%.4-192,0128 n 36-5.212.8 1.1 =3.7
.. -Contract Yard C.......... 15 [25.3- 89,0149.2/0.23-2.381.10i0.5 ~6.8
., Contract Yard D.......... 15 | 8.0- 22.1[11.00. =0.210.030. 1.0
. i i Conteact Y:

® Note: MPPCF = Million particles of dust per cubic oot of air.
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: (8 1.1 -3.7 {54
+2.48(1.10,0.5 -6.8 - 5%
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-3¢, %771 PIPE COVERING OPERATIONS™

rs ! e TABLE.J-..-;R Lalie &

~,

.
3o @
bt

'y WO gy

Rewanomsure Brrwesw Lovcrr or EXPOSTRE AND
INCIDENCE OF AsBEsTOStS .°

T TARP DX PIPR COVERING

. INDUSTAY
FTARD . /’_____..
e | s |s-|o "h’:.
Expsed.......| 26 |13 ls 3
Navy Yard A {Affected.......] 0 | 0 [0 |0
Percentage....| 0% 0%l 0%\ 0%
Exposed....... 1225 1435 la 22
Navy Yard B {Afected.......| 0 | 0 |0 |0
Percentage....| 0%| 0%| 0% 0%
(Exposed....| 0 lios lss |17
Contract Yard C {Afiected....| 0 | 0 |0 [1
Percentage..| 0% 0%' 0%| 6%
(Esposed...| 26 |18 |5 |9
Contrace Yard D { Affected....] 0 | 0 {0 |2
Percentage.| 09| 0% 09[22%

- . ComPARISON Or Dusrivgss OF VAariovs OPERATIONS DX Emsg:nm
' MAVE YARD A . RAYY YARD B .",ma.&‘nuev'_ _'h:i‘zaag‘vmb;
Total duat | 4565098 | tat duae | A0 rotat gie]- APIO® (Touel ] Asperion:
urecr |- uerCE .. | - MPPCP - SMPPCR .. Ly
Layout and cutting. .2 ve.....|- 6.1 | 0.38 4.2 1;0:23 |.205 [-2.18 |..1009 | 0.63:
Baod saw cutting......... 5.0 1 012 39.5 3.0 [ 73.0.4.6.19 |.. . =~ . ..
Sewing wnd fabrication.........| .. 4.8 | 0.03 | 4.8 |.0.1..| 01,4 | 0.6 | 6.0 0.03 .
Cement mixing. ....s.covnese:] 31,0 | 0.2 | 840 | .77 | 4.3 [31 [732.0.] 0.0t
Grinding. ... evneersen. " 50.0 | 0.47 L= L= : ‘
Guﬂﬂmm....'.:., 10.0 0.08 2.4 0.01 142 "0.8" .‘0.(2
Shop average. .. .\ -30.0 | 0.25°| 26.9-| 1.0- 320} 2.6 0.23 -
Skip average. ... .. 142.0 | 0.02 | 128.0 [-2:8:|"89.2 v 151 [An0] 0.08F
* Notez MPPCF w-Million particles of dust per cubic foot of aie,. . . .. ... .. T
D A YO T b LA IR TR -
. TABLE 4 . ... ., appear that asbestos pipe covering of naval vessels
Inciozner op Asursrosts Auono Prex Covraxes . is & relatively safe occupation.. However, it must
. be remembered that these men rotated among the -
R ooy’ various operations of pipe.covering snd. were not
FTURD . o covene | g2 e — continually exposed to high.. concentrations.. of -
e | Yilnk | Mod-) M-y asbestos dust as found.in band saw cutting and
) ) : —" ¢ement mixing. The. suggestions made relative -
:“" YardA......} ";553 480)0 3 to exhaust ventilation and. respiratory protection
tvy Yard B...... 6621010 _ are therefore of value in maintaining this low
Contract Yard C.... 174 196 | 0] 0| 1 o0 mbs L osis, < .-
Cootract Yard D...| 168 [ 168 | 0 } .2 | 0 B¢ ob-& et e '
T s om0 | 2] 1 - D o
T . . oL - e o .
. The extremely low incidence of asbestosis
¢ found, 0.29 per cent, or 3 cases out of . 1074 pipe -
¢ TABLE § Ve coverers, stands in matked contrast to the high

dust concentration found in.several of the pipe
covering operations. As shown in Table 3, the
total dust concentration for band saw cutting
raoged from 13.1 to 73.0 million particles per
cubic feet, for cement mixing from 31.0 to 84.0, and
for instailation on board ship, from 11.0 to 142.0.
The solution of this apparent discrepancy lies in
a characteristic peculiar to the pipe covering trade,
that is lack of a necessity for specializadon.. In
general, pipe coverers are capable of doing all of
the operations described above, and the worker
may be changed from one operation to another or
to different jobs 'in the same type of operation
without loss of efficiency and according to the
demands of ship construction. It is therefore
apparent that & pipe coverer's environment may
chapge every few days or iew weeks at the most
with & constant ductuation in the dust concentra-
tion which he breathes. Therefore, the figures
éiven in Table 3 for shop average and ship average
cannot give 2 composite picture of the asbhestos
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dust that & worket may breathe over a period of among these workers would have been considerably *-
years. [t is further apparent that to obtain such . greater. In view of the varied: character of the -
s picture, daily ‘dust counts at each specific job environmental dust exposure in the pipe covering
in each ship compartment and in the shop together industry onnaval vessels,jtis msmfudy unposuble .
with the time spent on each job would have to. to set a threshold. A e
be compiled separately for each worker. In this L
respect, asbestos pipe covering differs markedly | VI Concrustons _ Section
from the asbestos textile industry where dust 1. The chameter of asbestos. pipe- covering .
concentrations for an operation do not fluctuate industry on- board naval vessels is such that -
widely and where 2 worker will umllly reumn at conclusions drawn from other asbestos mdustna ;
& specific job for some years. T . - ‘ _such ap textiles, cannot be applied.” -
A further factor in maintaining a low incidence + : 2 'I‘hupeunon: of band saw cutting, grinding,
of asbestosis is that in band saw cutting, grinding, cement mixing, and instailation on board ship :°
. snd cempent mixing only one or two men are-in- -should be equipped with exhaust ventilation to -
volved and the work is-usually done at infrequent  keep the tota),dust concentration low..
intervd:suchuseverdnmutweek. - 3. Therincidence- of ssbestosis among pipe-
Finally, pipe coverers also-.apply glass wool, eove;mmthuh;pyudssmdudwuhw,ompe ,‘m
fock wool; magnesis, and. other types of mon- centor3 casesout of 1074. In view of the nature - " ot Rér
!ubuws ‘insulation, all of whick decresses the hhlpy::dp:pewvmngmk.thnlowmodm ~ahe: she
* amount. of -exposure. to-ashestos -dust. It seems” is not surprising, . - e
likdytousthnuhheplpemsmdledbﬁ 4.Smceachofthe3aa=o(ubamhad
", worked steadily*at any ‘of the sbove operptions™ worked at asbestos pipe covering in shipyards for.
. wheresthe amount of asbestos- dust in the.€ir was more than 20 years, it may be concluded that such
. mmenﬂr Ingh. dxe- madence o{ ubmom 'pxpemmnmnotzdnnmmoemplm ;

(x) r.nm..-ah ]’..Sdms miaham oxfonl - (3) hm. AL -X! Slupl and aircnit ol du Uutnd i 'I'.'xm
+ 1% ~University Press, New Yock, New York, 193831 “i States Fleet. "2nd War Edition, 1944 Pub -
ﬂ)'nm -W. C. et aliA study of asbestosis . < - Mshed by Ships and Aireraft, 1265 Bmdwav-
' in- the ashestos textile industry. Bull No..u"-', NﬂYotLNewYatk.

" 241, Public Health Service; U. S.
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