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; " A HEALTII SURVEY G PITE COVERING OPERATIONS IN 
CONSTRUCTING NAVAL VESSELS* - 

£, N~INXDUSTKIAL health inspection of an 
f‘ important U. S. Navy Contract Yard 
“ indicated that dustiness from miscelizncous refractoriness. When thefelt and pine coveri pipe covering operations was considerable and that 

3 iew of the ciployees had what appeared to be 
ashesiosis. This is a weil-known industrial discasc' 
caused by only onc thing—prolonged breatiiing of 
sshestos dust. The clinical manifestations are 
shoztncss of breath and an unusual chest pictuse . opcration for 
by X-ray. In industry the discase is often dis- 
.-.l')!in;, but it is much less frequent than silicosis, 
with which it very properly is classed. 

It was not felt that expericnce in a single yard 
was cnough 10 jusiily any general slatements o 
worsing conditions in other yazds, and certainly 
was £o cause for alarm, but the results warranted 
check-ups eisewhere, Accordingly, arrangemenis 
were mace to examine by chest Neray the pipe 
coveressin two Goverament Navy Yards, A and 
4, and ia two Novy Contract Yards, C aad D. 
Exirinations were madeof the working conditions 

¢ incuding Gust counts of the air breaihed with 
micrescopic and chemical analysis of the dust 

s, 
We would peint out ika: this procedure is ~ Ltbesios 

Wates E. Furascitza,! Frederick J. Vites, Jr.,? Rosirt L. GADE? AND Pirtiar Drinzzat 
felt and pipe covering in naval work aze iis low 
thermal conductivity, light weight, steeagih, aad 

ning 
were-first developed, we were still Luilding vessels 
uncer the Washington Treaty of Limitations in~ 
Toanage, and every pound saved meant that much 
nmiere armor, guns or ammunition for & sivea 
displacement, o say nothing of more ccononiic 

the weight involved in insulztion. 
Amosite pipe covering weighs about 14 pounds " per cubic foot, with & temiperatuse limit of 750°7 

as compared to magnesia with a weight of | 
pounds per cubic foot, and a tempersiure limit o 
S00” . " High temperature amosite pize cavering 
weigns about i8 pourds per cubic foot as compired 
to 26 pounds per cubic foot jor other high emipes- 
2ture insulations. Decause of the lower coa- 
ductivily and the higher temperature limit of 
the amosite type, loss of it need be used in 2 com- 
bination covering than otaer types of insclations. 

The development of amosite jelt staried in 
193+ when 2 nrpd existed to sccure a thermal 
insulation lighter in weight 3nd themizlly mo: 
efficicat than the matesials (olocks and cement o 

blankets) whick wese then being usred 
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cusiomary in making such surveys of occupational on destroyer tushines. The Navy approved the draass—mecical examination of the workess 
and 2 study of ik 
the contamiinants in the aic breathed. 

: P1vE COVERING MATENIAL 
An important ingredivat of pinc covering 

ine pature and concentration of L1934, Originally amosite 

type developed by a manufaciurer ia Scptemies, 
w2s used only oz 

turbine insulation, but it proved sa satisiaciory 
that its ficld of applicatinn enlarged to incluce 
insulation of valves, fittings, fanges, cic. - From 
the initial destroyer, it has beea used on &imost Faterial used oa Ul S. Navy vesscls is amosite. all the cestroyers built since that time azd oa - 3 . 

. . .ye - M 
H imen wolme 

*odes mincral is A magnesivm iroa silicate of all other combat vesscls built since defore varizlie composition. The name is the Scneric 
*on¢ i6r an ashestos type of fibrous minerai mined 

i South Africa. 

b (91N War. - ° 
Pipe covering was a jater developigent ia late 

1935 and carly 1936. Due to the m: ~ e s s . 
. -wnl 1111 RS I ‘. e e flame g @ TR 

dhe Liicl reasons dor the wide use of amosite . problems involved, it took a loiiger tinie 10 evalve 

*Readived for 
Pahlshed by pesia 
W and sxerti 

wicaticn Sevteinler 20 
stan ol ti.e U S. 

cunlained herein 

. 1945, 
vavy., Theasl 

Be DTVt cies 
tod 23 elicial o 

2 of the Nuvy Depasiment or the 
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s ospread markealy and it was used oa 

9 

into a satisfactory shane, and-its frst vse on nava) 
vessels was in 1637, Since thai time QS use Las 

the gteat 
majosity of naval combat vesscls built cusing 
World War IL, " 

Wiater-repelient amosite folt was cevelaned 
curing the casly Part of 1942, as 2 N TS 1Y 
for Lair felt in tae insiiution of coW water 
to preveat sweating, Ifais iolt had the disad- 
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vantage of being combustible and as it was orgasic, 
when it became wet it moulded or rotted and 
could harbar vermin, At this time fires on 
board certain naval vesscls convinced the Navy 
of the desirability of climinating any combustible 
material from on board ship. Tventually water- 
repellent amosite was made in strips of 50 foot 
lengths and of suitable width to caclose the 
circumicrence of the -pipe and enclosed in an 
‘extremely light-weight muslin to facilitate hand- 
ling and reduce the dust, which the watcr-re- 
pellent agent accentuated. ' 

I. DesCAwTiON 0T OPERATIONS AND WORKING 
ENVIRONJENT 

Asbestosis results from breathing asbestos 
&bers of relatively long leagth, such 2s 15 t0 73 
microns. It is not caused by breathing chopped. 
up asbestos fibers of onc or two microns (1). 
Therciore we are concerned with tie preszace in 
air of asbestos fbers which can be scen as such 
under low power of the ordinary microscone. 

The clinieal picture @ asbestosis can casily 
be complicated by the preseace of diatomaczous 
carth, a form of amerphous silica, which &n 
cause silicosis and is probably a mose serious 
heaith risk than asbesiosis. 

Another dust which may be present is magnesia, 
MzO, which is in very commion use 3s 3 heat 
insulator and is harmless. 

Therciore our analyses were donc to indicate 
how much fibrous type of asbestos dust was 
prescat in the 2ir breathed, how much silica’ wes 
present (cspecially as diatomaccous carih), and 
fow much of the harmless ingredicats lixe iron 
oxide and carbonates. 

Pioe covering may be divided into scven difierent 
" operations as follows: 

1. Leying out cnd eniiing 
2. Band sow culiing 
3. Scwing and preparalion 
4. Cement mixing 
S, Molding 
6. Grinding 
7. Insicliciion on board shid 

of bools ard jeckdls 

1. Laying out g cuiting 
Rolis of the insuiating iclt are unwviapped and 

unrolicé oa & large layout tabic or on the foor 
of tzc shop. This material, with the cxception 
of the tyoe known as water repellent amesite, is 
thea well wetted with a fine water spray. i 

. i 

JOURNAL OF INDUS SRIAL IIYGIENE AND TOXICO'I.OG‘Y 

_material deseribed above. ' L 

{val, 23, ro. J 

is marked into measurcdd sections and cut with 
a rotary clectric haad saw. The cut seciions arc 
rolled up z2nd cither used immediately oz stacked 
in the storcroom. B 

Usually one to three woskers are emplayed 2t 
this opcration. During the handling, unwrapping 
and unrolling of the ashesios, co.-.sid‘crablc' cust 
ariscs, but appears to scttle readily. A very fine | 
water spray should be used for wetting cown tae : 
material as a hizh velocity spray stits uD dust. 
Once it is wetted the handiing and cutting of tie 

saterial causes little visible dust. Al of the 
four yards surveyed wet down the insulating 

Ouc Navy Yard has an claborate exhaus? sysien 
for the layout table. The eatire-top of this tabie 
is covered with small perioraticas through which 
the air is exhausicd. This table is sufficienty 
large that no morc than two-thirds of the top s 

“ever covered with material and room 2ir is thereby 
exhausted through the other thizd. Waile o 
vclocity or capacily measuremernis wese made 
on this system, data preseated later in the regoit 
indicate that this control mezsure had Pirs e s 
eficet in reducing the Gust count. 

2. Rand sew culling 
A standard band saw such as is found in wocd- 

working shops is used to ait izsulation blocks and 
boazds into dosired shapes. This cpemtioz 
produccs large amounts of air-borne dust, wiost 
of whixh setiles slowly. Nozmally there is oy 
orc worker on this operation at any one time. 

Inasmuch as this is a very dusty Opesultun 
the band saw should be enclosed in a zoom by 
{tscl and sliould be equipped with adeguate locsl 
exhaust ventilation both abowve and Lelow tae 
saw table. Because of the racchanical difftculiies 
in lacating this -cxhaust properly, somie of the’ 
dust will escape into the aiv and the operatar showid 
therefose wear an approved dust respiraton. 

3. Scwing and predorction of douls end jockils 
In this operation jacket covess for valves «nd 

pipe joints arc fabricated. The work consisis ol 
cutting asbestos cloth with sicars, pacéing the 
jackets with insulating material, and sewing with 
wire or asbestos cord. The:s oncrations give 
risc to only slizit amounts of visible cust, ang 
cxhaust ventilation 23 resniratory proteciics 
are ncither required rov used. Thete is ususly 
a large number of workerns doing this operatios 

. ia onc large room. 
4. Cement mssing - 
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For protection and to.givc A neat anpearance the insulation on board ship is usually eovered with cemeat containing a kigh pereeatagze of ashestos fibers. In mixing, (he Proper amount of water is addad to the dry ashesios cerent and tharoughly agitated with a hoe. Oceasionaliy small arounts of asbestos cement are mixed in 3 pail with a trowel. Considerable dust is raiscd wiea the ashestos ccinent s dumped into the mizing trough and during the catly stages of iniez. Ordirazily this pracess s done ia a separate room and only 0ac operator is exposed. The dustiness of this operation warrants the use of exhaust wventilation or Tespiratory proteciion o7 both, aithough ncither s genenally used. Petrographic analyses of ashestos cement in. dicate that the amount of diatomaccoys carith aay be as high as 87 per cent by coun, 3. Malding 
Moiding is the process of buikling up the insyla. tina to it odd skapes of boilerwork and piging. A form is madce 9 the exact shape of the part to be insglated. Dlock insuiation is Jaid on, adjoining seciions ziued togethier, exposed surfaces scaled with ashestos cement and (e wiole miold covercd with ashestos cloti. Wien dry, the miolded insclation can be lifted off the form and s ready i0 be instailed oa hoare saip. This opcration is usiaily dore in the shop next to the sewing ojxeation. Very little guse is produced from this eperation and ro special ventiation or respiratory pretection is required, 

. 0. Grinding 
Several shipyards reclam their scrap nicees of prelabricaied scctions of insulation by grinding up this material ang using it in the asbestos cement, all of whieh couiributes considerable dustiness. Noemially this job is done ay inize. qsent intervals and oLy onc or two men are exiosed, but the opesation should be isolated, acxdzal room exhaust supplic and an approved respinaior worn by (i operator, i Tusizllation of pipe coering o1 board skip There are a nuinier oi operations involved in PN covering on Laard ship. Insulation il is wizpied and nounded tizhtly around large pines s jolats and fastencd sirmly in place with wirg 07 asdestas cord. Dipes and bollers aze covered Wi prefibriczied seciions, wiich aeCessitates some nand SCWIRG o £t the. scciions. Ready Mixed Semenst is appicd to £l in $paces and giv 8 smoolicr Salh. Some iasulation is Wiapoe 
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PIPE COVERING OIERATIONS . - 11 

with glass cloth of ashestos clot fo: acater sirengih. Theonly operations that produce much dust aze 
and the sewing of sections. 

Nearly zll of the compartments on hoaz¢ sip arc involved in this work, although most o itls concentrated in the maciiinery Spaces. Usuaily the greater aumber of pipe coverers work on bearg 

the wrapping and pounding ¢ amosite - - 

ship and telatively jew men i the shop, Ty~ spacing of workers fanges from onc or two men doing 2 smal) job in a living space 1o as many as twenty or thirty men working on ten o mose jobs in the engine room. Temparary ¢xihausy ventilation is scldom used on boare ship fcr pige covering and very fow of the workers wear respise ‘ators, 
Because of the varied nature of Dine covering operations in ship comparimenis, general exhausg 

£
l 

ventilation is to be peeferred, 15 the companiment is large, such as the main eagine room, ive air changes per hour are nceded. In small Comte parimaents, such as living spaces, ten 3 air changes per hour are SeGuired. 
II. Coxrositiox OF MATERtLs Uszo 

According to Navy Specificaiion the roving of ashestos insgating felt- (amosixc) saall coatain - 
w

 

not less than 93 Der cent asbestos Gber of the following composition: ! 
Silica (Si0,) per centminimem,, ., . teerennens. 4.5 Iron oxide (Fe;05) per cent maxiraum. ., ... sene 45.0 Magnesium oxide (Mz0) per cent miaimgm, ,, .., 6.0 
“Typical analysis of the two types of as0esics fibers in general use aze tabulated below: 

Chessatite Amasiie Siica (Si0.).........0..... 32.05%. ... sa.240 Maznesia (QY-(0) AU 40.07%........ 3.965, Alumina (\:0)............ 3.67%.......'....,;... Ferric oxide (3 e;Q)) 2419 §\: "o Terruus oxide (ie0)........ . XL P b Xvirind Sodium oxide (Na.0). Treteseeesaieiiii, 21265 Combincd water (N:0)..... 18.48%,........ 3.0, 
Therciore zmosite alone will rot corinly with Navy Specitications because of the low Magacsia coaicnt and must be Rixed with cirysatile asbesios to cqual or exceed tie 6.0 por cont s swm value jor magnesia. Oa the oiher Razg, Ziysolile caanot be used 2lone becsuse of iis siicn coatent which is below the minirem 47,3 PeT ceat speciled by the Navy. Tae two tyoes 
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magnesia and silica, 

12 

of asbestos fibers must be mixed together in the 
proper proporiions to satisfy the values set for 

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 ashestos. 

These two fibers difer maialy ia their physical 
characteristics. Chrysotile is capable of being 
readily separated into very fine fibers with a soft 
silky fecl, whereas amosite is harsher and requires 
more manipulation to fiberize it. One authority 

JOURNAL OF INDUSTRIAL HYCIENE AND TOXICOLCCY [sal. 23, ro, 2 

and sewing were done with = smal! amount of 
space {or storage. Cross dralt vemtilztion wi 
provided by open windows oa both sides of the 
room. 

Work on board ship was not supplicd with 
_exhaust ventilation. 

has stated that the chrysotile has the facst in- ‘ 
dividual fibers, and amosite the coarsest. He- 

No asbestos workers were found weasin 
pirators, ) 

U. S. Nasy Yard B. 
There were 50 men working in the skep and 705 

men on board ship.. Thace shon was divided insd 
four main rooms: Layout, Sewing, Ceament, and 
Storage and Dand saw combined. Witk the 

o
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TABLE | 
SuuiMARY 0¥ Maveaiats Usco AT Tacit Yazs pza Mostit ‘ 

MAVY YARD A NAVY YALD B ! CONTRACT YarD ¢ l coxTancr n:: ° 
Amosite 58,200 5. ft. 50,C90 sq. . 40,600 sq. ft. 6,525 s f1. 
Armosite (water-repellent) -— 15,000 3¢, ft. -— 3,300 sq. it. 

Prefabricated scc:‘ioas €20 sq. i, 1,200 sq. ft. 1,750 sq. it. (molded 2nd bisek) 39,980 lincar ft. | 115,030 lincar ft.° 18,800 linear fo. 15,7C3 inear {0 
~ Asbesios cloth ! 76,500 sq. ft. 106,600 sq. ft. 34,700 s fe. 40,00 sq. ‘e, 

g 
~ Metailic twine - ! . 150 1b. -— -— Asbestos yarn 

I 
Asbestos paper - 5,500 sq. ft. 4,000 sq. (1. v 5,530 sq. £2. 

Asbestos board 2,7Q0 lincar fi. 6,030 sq. 1, £50 sq. e, ! - 
Asbestos cement 34,400 Io. 15,000 lb. 57,500 lb. " 38,500 ik 

- 

causc of this gificrence we may suspect a decided 
decrease in the number of respirabie fibers (below 
200 microns in length and § microns i diameier) 
whenever amosite is used in preference to carysotile 
asbestos. 

III. Poe Covering FaciniTies AT INDviovar 
Siievanos 

U.S.Nevy Yerd A, 
There were §4 men working in the shon an 

467 men on board ship, The shep was divided 
into two roomss, one of which was primarily ior 
storage anc ocasional grinding and band saw 
cutting operations. The only mochanical exhaust 
veatilation ia the shop was provided for the grind- 
ing, mixing and band saw cutting opefations and 
wasinadequate. In theotlicer soom layout, eutting 

i ] 

. . 

. 
'3 

.
 

exception of the Cement Room, the dooss betwees 
these were normally left opea. 

Thae work in the Sewing Room: consisted mostly 
of fabricating and sewing valve beots zrd jackets. 
All the cement used on board ship was mixed i 
the Cement Roomi. There was no exbaus: ven. 
tilation ior cither the Sewing or Cement Reon. 
The band saw was equipned with a fexible exiiaist 
tube above the table and an exhaust around ke 

Dbiade below the saw table. The lyous tabk 
was equipped with exhaust ventilation as deseribed 
above. Tiere was no exhaust ventilation supplicd 
oa board ship for pine covering and no workea 
wese fouad wearing respirctoss. 

Contree:t Yord C. ‘ 
Taere were 51 mien working in the shopand i3 

oa board ship. Layout, cutiing and cement 
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rixinz were done at one cad of the chap. Dust 
fesnisatoss were occas Womally worn during these 

aivcedures. At the other ead of the shop the 
{:.....nuon o boots, jackets and melds were 
arrivd out. 
was done on board ship. . 

Material was cut with a band saw in 3 separate 

rom and (ke operater wore an approved dust 
respirator. The dust from this saw was exiiausted 
throtzh a slot uader the table which caugit only 
a jart of the dust given off :Ll?ov\.: i'.t‘: laplc. 

Tucse was no cexhaust ventiiation in liae shop, 
otkes than for the band saw, and nonc for the 
ple covering operations on board ship. All floors, 
walls and saiters of the shop were cleancd at 

frequent intervals with an industrial .vacuum 
cleazcer. Most pipe covering on board ship was 
apulicd in the evening during the second shift. 

Coniract Yord D. 
There were 8 mien in the shop and 160 men 

working on board ship. Pipe covering ¢perations 
were doae in two shops. In the main one, boots 
and jacxels for pipe valves and conneclions were 
fabricated and sumlus material stored. In the 
smaller shop the operations consisted of lavou: 
snd cutting of amosite, water repellent anmosite 
and fise icit. Taere was no exhaust ventilation 
ia cither shop nor for the pipe covering operstion 
oa boazd shin, All the ashestos cerment was mixed 
in 3 comapartracat on board ship. 
who wore an approved dust respirator was the 
man who cut the two types of amosite. There 
was ro band saw cutting of asbestos in this yazd. 

SerTLED Dust 
CounTs 

IV. ANaLyses orF AND Dust 

These are no established figures for permissible 
‘o safe dustiness in pipe covering operations. 
Drcessen et al. (2) in their study oi asbestosis in 
the 3sbiestos textile industry suzgested 5 wihion 
pacticics of toial dust Ly impinger as a threshold 
for that inqustry. We should like to point out 
that the astesios testile and asbestos pipe cover- 
ing indusirics dGiffee widely in their dust exposures. 
I:\ textive plants workiess usually comtinue at 
sweilie jobs with fairly coustant dust exposures 
for somic years, whereas the pipe coverer may 
totate between shop and shin and {rom smull to 
uige ship compariments with a wide variation 
in dust expasure, 

Ia contrist to the textile 
Coveies’s maaierins ditter 

worker, the pine 
araedly IR theid. ase 

A small amount of such fabrication 

The only worker 

PIPE COVERING OPERATIONS 3 

bestes eontent, ran"m;; from 85 per ceat magnesia 
(10-15% ashesios) to amosite (93% asuestos). 
Vhen asiestos cements contain large amounts 

of diatomaccous earih there is a resuitant s.;.cos‘s 
hazard as indicated zbove. 

In general we fecl that dust counts below 3 
million particles per cubic foot by Reaimeier | 
indicate good cust control. 

Our figures in Table 2 were determined oy ine 
Konimeier and not with the i 1..1'7|r.gc. instrument. 
We used the Koaimeter because it is lighs, easlly | 
poriabie and takes records which ean be kept 
indefinitcly. As is indicated in Table 3, ikhe 
dustiest operations arc band saw cuiting, cement 
mixing, and insialiation oa boasd ship. 

V. Mzepicat Finoincs 

< @ 

as determined by chest Xeray is givea in Tolie 
% The relation beiween years of exposure and 
per cent ashestosis is included in Table S. 

Duc to frequent turnover of shipyard workers 
and the lengith of time required to M- -ray a arge 
nuniber of workers, the number Ne-zayed may a0 
cqual the ruitber of pipe coverers. At Contract 
Yard C Nerays were examined of men who aag leit 
the yard while at Navy Yard B a jew pipe coverces 
were not \-mycc.. At Navy VYard A i3 43 

The incidence of ashestosis ansons Pipe coverars 

"X-rayed out of 551 we we all older mea working 
in tiie shop. 

Soine o these pipe coverers had had n 
expericace in the asbestos industry, L..: 
srec based soicly on: 

re-shinyasd 
tae tabies 

shipyard exposure. At 
-Contract Yard C, for example, the Asbestos Shop 
estimated that about onc-thizd of their pine 
coverers kad worked with asbestos befose coming 
to the yard. 
" The one case of advanced asbestosis at Contrzct 
Yard C had worked in the asbestos industsy for 
23 yeass belore coming to work ia the yazd. At 
Contract Yard D the two cases of moderate 
asbestosis had worked 22 years and 30 yo 
pipe covering in their yard. 

Al of thie Neray films used in the above €2z 
were fiest read by roentgenologisis of the Medical 
Departnent of the yard and then by one of the 
suibors (W, E. F.). . W. C. Dreessen, U. S. 
. . 8., was kiad cnou-l. v examine the tusoe 
positive plates and he agreed on the dizsmosis. 

Siace oy three workess out of e 1074 \-...) od 
kad asbostesis, and cach of tic three hid beea 
3 pipe covererrior more than 20 yearm, it would 
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TABLE 2. 
ANaLYsES oF Sitinen Dust Axd A Santprzs 

. Eé ;s:’-: : - & . PRIy 87 [ g 
i 

orcuatioNn 52,82 ;E ‘:_2‘ o - Total dust ASDESTOS DLST i : k2 §§ -‘:: £ -%.‘.::-"—'.":o;f : ' :‘i!:l:fr;.' S ELlElSeaHEs L s T | “(raage. 2713 255 S s ELE 2 15- Pl Noeats. [anet wars sl 
. Layout aad cutting 

‘ , , Navy Yard Acooeeiennn ] 95 16] 6 1226 1230260 1002 3.5« 8.7 €.10.2-0.500.355.7- 6.0 Navy Yard ..., ceeeens| 981 10( S 12) te | 40] 15 12071 1.6~ 6.5 5.20.01-0.5:6.250.¢- 7.0 | Contract Yard C..........| 9§ 30, 510, te | 26, 14 15] 4 |17.1- 25.220.51.154.50.2.15'6.6-10.5 : Contract Yard D..........l 05 1 26! 6| 8!t |29 21] 15’ 5 6.5~ zc.sixo.ogo.w—:.;cio.asi:.-;- 8.7 ° 
Cutting with band saw 

’ ; , : Navy Yard A.o.vees..s.. i 2 (i1.0- 19.2 15.10.10-0.140.120.7- 639 Navy Yaed B 1 03 ol 9l gl e | a8 16! 12 2 32.4- 46.639.52.5- 3.2 3.0 l6.3- g7 Contract Yazd C........2. 95 | 9 65 2w |10 4123 :s.zoxcc-;-;n-e-; 9-12.§ 'a.:o:l.s-;z.s 
Molding eperations 

‘ ; Contract Yard C.vvuue.l..d 93 © 8 0ol 3‘ tr | 7 6 10 Contract Yard D..........} 6¢ w9 N 431.101 12 
) 

Sewing & prep. of bools & ; ' jackets 

. Navy Yard Acvounaes..., 2]3.5 6.1 5.6 .01 ,060.050.5 -1.0 Navy Yard I (Scwing ase r" l ; N bestos cloth) %11y ¢y 9w 2|16l 3 5.5 6.0 6.50.0- 9.¢ 0.7 0, ~grpe—m (Stuiting with amosize)...| 95 | s 8 11] ¢r ssf 20015 1) 2.1 |2, lo.3 lo. o Contract Yard C...v.ueu [ 95 | 2¢) ¢ 12l 3 28,12 140 2 jio.6- 123114 4579, 625,77 ! Contract Yard Dt 93 1 6l 6 5 1 3525 14 5| 3.9- 10.9 6.00. - 03 .060. 6.5 ., 
Stozesoom 

‘i ' ‘ ' L ;4 Contract Yard D..........[ 93 15, 8 7 26; 32{ 12 i g '! i 
Cement mixing . [ ‘ ‘ ‘o Navy Yard Aoeninilf 161 5.4 3045140, ~0.525.2 0, 0.7t Navy Yard Boooouues...,, 

267, -100-%-;8-'5-}-!1.6 it TUARTOW S QRCANE 38 | . Cortract Yazd C.......... ' 2 (8.8 48 Ta03 06 =7 31 kol [ Contract Yard D {oa board . 
} RS skip)...... N S [19.6- 40.032 0. - 02 .00, - .05 '3 

— : — T 
Grinding scrap materials ‘ ' je Navy Yard A..... ssf s 20* 1601 |10y 33 1215 9.4-300:'-‘50-:-,'0. ' =650, <28 L 
Geacral room f ! l Navy Yard A...oersenn.. . 39 10.2~ 24.630.00: ~1.5 0.0 .02-0.3" Navy Yard Buerennnnnnn, l2f 1.6 330 2,50, - 0050, ~00 | Contract YarG C.......... E10.0- 2.614.20.5-1.7 | 5 l5gerig (ot Contzact Yazd D..........] |3 [ 39 10.9) 6.60. - .05 020, ~5.5 ; :° 

Abecard skip . : 
l ,‘ ' Navy Card Aevvernnnnns., . } 30 65, <233, [i42 0. -0.170.620. -0.05 | : Navy Yard Bo.ooewnnnnn b 13 S 192.0028 1552028 s gt Lo 

" Coatract Yard Cuvenrennnal ! i3 125.3- §9.6:49.2.5.25-2,58'1.:8°0.5 ~5.5 P Contzact Yard D.......... } i 1318.0- 22.1;::.010. -q.:z;o.os}.o. -i.0 . 
® Neoie: M2CT = Milea partcies of duss per cubic ioot of air. 
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Jan. 1940] PiPE COVERING OPLERATIONS . . 1;. , . 

TALLE 3 o = T Coxrarisox of DusTinzss 0¢ Vanious Grrrations 13 Eacnt Siipvand : " 
[ NAVY YARD A, l NAVY YAZD B CONTUACT YAD C CONTAACT VALY O ; , : OFLRATION N 1 _ " .. L Totaldust | APetor ) potal gue | Asbeston by g A e Toual du:t! '\‘,;':;‘:" i 

i YPPCF iPrCF stercr uprce H l 
. [ 

Lagout aad cutting....ooeoee| 61 ¢ 0,35 %2 | 0.23 | 20.5 | 2,13} 10.9 | o0.63 Pl paad saw euttiag. ... vileel ) 1501 0.12 39.5 3.0 73.0 | 6.19 - e R Sewing and fabrication. ... ..| 4.8 | 0.03 48 | 01, | 1.3 | 0.62 | 6.0 | 0.03 in Cement MIKiNZeeeeranenrnanans] 31,0 | 0.2 8.0 | 1.7 | 4«3 | 3.1 | 32.0 | 0.0 T Criading. e v ververnneennsseaa.] 50.0 0.47 — — — e 
Guaeral F0OM. v vvueinennrnnaa. °10.0 0.08 2.4 { 0.01 14.2 0.8 6.0 l 0.02 i 

Shop average..i.enneieenen| 300 | 025 | 260 | 1.0 | 32.0 | 2.6 7.6 | 0.23 i 
) 

Y . . - SL avEradt. ci e ] 142.0 0.02 128.0 2.8 49.2 1.1‘ 11.0 0.63 - 

* Notee MPPCF = Miliion particles of dust per cubdic foot of zir. 0 

TABLE 4 appear that asbestos pipe covering of naval vessels 1 ——— IncioENcz 0 AsuEsTosis Asoxe Pirg Covenrixs is a relatively sale occupation. rlowever, it must 
e be remembered that these riea rotated amoag the 1 1A cases . . . . AT 

wusnral, ol Nor Asorareats various operations of pipe covering and were not i orrig s . .. . » .t 
sanevazo coven| Ko i | Mo | nae ontinually exposed to high conceatrations of _ o bl ',,::i'} erate lvanced asbesios dust as found ia band saw cutting and N { o cement mixing. The suggestions made relative o Navy \’.\:cf Ao, .;9(1) 66'3 g | g 0 to exhaust ventilation and respiratory proteciica E " -\*"Y“"‘:n""" U .9: o o+l 1 ar thereiore of value in maintaining this low N Contract Yard C.ouof 174 | 196 incideace of asbestons. . . v 

Contract Yard D 6 1slol 210 incideace of asbestosis . . ontract Yard D, ., At ) o oINS 
N 

Discussion 
4 To:als..........llms.} thvi 0 ‘ 2 11 . \ . . - . e The extremcly low incidence of asbostosis S i found, 0.29 per ceat, or 3 cases out of 1074 pine 3P TABLE § coverers, stands in marked contrast to the kizh - Rzuagioxnsit» Brrwiny Lznetn of Exrosurs anop Cust concentration found in several of the pine . P Inciksce 07 Asarsioss covening operations. As shown in Table 3, t:e : 

total dust concentration for band saw cutting e EARS IN FIPR COVERING 
e . 

. YEA wourr ranged from 13.1 to 73.0 millioa. pasticles per i P 
. . . - . 

L 

suirxazo " cubic icet, for cement mixing from 31.0 to S0, and I &2 1 35 s8]0 for installation on board ship, from 11.0 to 142.0. T - " 
1T Thae solution of this appareat discrepancy lics ia 2 

Exposed.......1 26 113 |[§ |3 PO : o R e * 
EX 13 . e H . 

Xavyr Yard A \‘_.'cc‘ d o o lolo a characteristic peculiar to the pipe covering trace, A WY ard A g diiccied. . o 67 09 oo that is Jack of 3 nccessity for specialization. in o Percontage. .. .| 0% 07 0% % v . e I ey 
) 

f 1 generas, pipe coverers are capabie of doing all of , R Lxoscd...... . 1225 ’435 267 22 the operations deseribed :;bovc,.ar.d the worker | '. " Navy Yard B {Adcated.......f 0 1 0 |o |o m.*.y'!:..c cixan;.;cd fx:om OnE VXTI o Anether oF | . Percentage....] 6% 6%} 0% ¢ o diflcrent jobs in the same type of operation 40 ! ! without ioss of cflicicncy and &ccording w0 tae I . [Cxposed....) 0 [105 [s3 ;U Camands of ship construction. It s therciore b Contract Yard € 1.\;7:;;1:«2.... 00 Or" 1 aoparent that o pine coveree’s eavironmen: may . : Percentage..; 0% 070‘ Co % diznge every feve days or few weeks at e most . . 2% s '3 1o with a censtant fiuctuation i the Cust concentoz. . 
- 

¥ 
» 3 % 4 * 3 . - :“‘.'”“d"' A e - tion wiich ke brezthes. Tacrefere, the figure. 1. Costract Yard D ¢ \ieted....l 0 | 9 Jo |2 ‘given in Table 3 for shon aVerare and Shin o o ; lp creentase, | 9% 0% 09;'2293 SV IR Laoe d for s WD z\Cutoh a7 Scnp @V Ciaje ety f 1 1 Ganot Zive a conipasite pictuie of the asbestos 

. 

Fleischer, Viles, Gade and Drinker, "A Health Survey of Pipe Covering Operations in Constructing Naval Vessels" (1…
ACL Doc 24177 · Page 7 of 8

Published by AsbestosClaims.Law

asbestosclaims.law/library/24177/7

https://asbestosclaims.law/library/24177/7


16 

dust that a worker say breathe over a period of 
years. It is fusther apnarent that to obtain such a piciure, daily dust counts at each specific job in cach ship compartment and jn the shop togetier with the time spest on each job wouid have 1o be compiled sepasately for each werker. In this 
respect, ashestos pipe covering differs narkedly from the ashestos textiie industry where dust 
concentrations for an operation do rot {luctuate widely and where a worker will usually remain at a specific job for some years. 

A {uriher factor in maintaining a low incidence of asbestosis is that in band saw cutting, grindiag, and cement miixing only one or two men arc in- volved and the work is usually done at infrequent intervals such as severa) tinies a week. 
Finally, pipe coverers also apply glass woal, 

rock woo!, magnesia, and other types of none asbestos insulation, all of which decreases the amount of exposure to ashestos dust. It seems likely to us that if the pipe coverers studied had worked steadily at any of the above operations " where the amount of ashestos qust in the air was consistently high, the incidence of asbestosis 

REFERENCES ' ' ‘ (1) Lanza, A, J.: Silieasis and ashestosls, Oxlesd University Press, New York, New York, 1938. Q) Dizssix, W, C. et al: A study of ashestosis in the ashestos toxtile industry., Bull. No. 1, Public Tealh Service, U. 'S, Treasury Department, 1938, . 

- 

JOURNAL OF INDUSTRIAL HYGIENE AND 'Z'OXICOI.OG\'_ {z0l. 25, no. 1 

amony these workers would have heen considesably greater. In view of the varied chazacier of ke cnvironmental dust exposure in the pinc covering industry on naval vesscls, itis manifestly impossible 
i0 sct a threshold. 
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I. The character of asbestos pine oficfi.‘.; industry on board naval vessels is such thas conclusions drawn izom other asbesios incustrics such as testiles, canrot be analied. T 2. The operations of bane saw cutting, sriading, cement mixing, and installation on ceard shin should be equipped with exhaust ventilation 1o keep the total dust concentration low. 
3. The incidence of ashestosis among pipe coverers in the shipyards stucied wis low, 029 per cent or 3 cascs out of 1074, In view of tiae nature of shipyard pipe covering work, this low incideace , is not surprising, R Tp— 4. Since cach of the 3 cases of asbestosis had - worked at zsbestos pipe covering in sainyzzds for more thaa 20 years, it may be coacluded that such pipe covering is not a dangerous oceupation. 
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3 Fasey, 1. C.: Ships and aircra’t of tie inited 
tatedevicet. 2nd War Edition, 1943, Pud . lisked by Ships and Aireraft, 1265 Broadway New York, New York. I . 
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