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Permission to reprodute ohy perien of thir publicetion,
easeping materie! seprinied with the prreisrion of othes
publishess, it hereby outhorized, provided credit ir given
16 The Magnesic Iasulchon Menufacturgrs Associchion.
Becogrized publicationd desirng copies of the Wuseotions
may obtein them o request.




Permission to sepesduce any portion af this pubhestion,
excepting meteriad spponted with the permissicn of gthe-
pudlichers, it haveby ovihoried, provided predst i gicen
to The Magnesic lruwlsnon Manwfasturers Assoserion,
Recognised prablisationis desining copies of the ifuresntions
may obicin them on 1equest.
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The Magpesiz Insulation Manufacturess Associztion w
MIMA ~was formed in 1944 by producers of 859 Magnesia
thermal insulstion, Its objectivas are to contbule to greater
production economy i industry through the epcouragement
of research and education on heat insulation materials and
their application, embodying product inprovement and eval-
uation, fuel conservatior and engineering practice.

In 1849, the Assosiztion published and distributed the fizst
comprebensive masual on 859 Magnesiz thermal insulation.
Sinee that Gme, new information of interess to all users of the
~ manual has become available, and some of the original mate-
7iaf is wo Iopger in accord with cwrent innudating practice.
in this second edition of the manuzl, the contents have beea
broughbt up to date in every respect.

1n addition to the manual, the Associaton publishes 2
guarterh: bulletin, MIMA NEWS, reporting curyent develop-
thents and uses of 855 Magneasia, This is availsble o anyone
interested. Case histories of inselation applicetions in various
fields also are avadable.

ASSOUATION HEMBERS

Keasbey & Xattison Company
Mundet Cork Corporation
Patco Peaducts Incorporated

The Philip Cerey Manufactunng Compzany
Ehret Magnesis Manufacruring Company
Johns-Nauyijle $ales Corporation

THE MAGHESIA INSULATION MANUFACTURERS ASSOCIATION
WASKINGTOR 4, . {.

57654

1317 F SIRIET, M.
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B85% MAGNESIA INSULATION

As a footnuta fo inndation Ristory, the develop-
mest of 85% Magousia is generally cradited o &
Philadeiphian in the 18507 It is sigrifcant thas the
Fhilsdeiphizn bad chronie stonack rovble, and 2ko
that he was in the insulation business. To ease kis
pains, he nsed to eat pitees of magnesivin cwbonate,
which was knowp at that time only for its medicinal
properties, By chance one day he left 2 solid bleck
of bis medicine on top of 2 hot stove, Upes retws.
ing, be was surprised to £ad the top of the block
quite €00}, althongh the tide in contact with the slave
was much too hot to teech.

The oossibiities of the material were clear o bm
immediately, but be alsw knew that the Beavy, ehaliy
reineral would have 16 be made lighier and swonger.
This be prooeeded Yo atierpt, saryving out a number
of experiments aver 3 périod of years, Success came
in 1856, whan he was g‘ran’ed 2 patent on az inswlat-

.j..-ag malwriad mmoosed of ma\gﬁ'zcszwﬁ carboonaiz with

« Sbrous binder. Thus, Hirarn Hanmore devéloped
2 new thermal ingulatios which was evasinualhy to

becarne the meost widely used product in its feid.
Manufacturess soan standardized os the dmpo-

“sition of the new prodow, using not less than 5%

basic carbonate of magnesia with ashestos £ber a5
the binder, I use, its natne was qu;cliv sbortened to
B30 Magnesia”

Although this story telis vs what 85 5% Magnesia
thermal insulation is, it does pot explain its remark-
able propexties. And it f2ils, of cousse, to briag his.

tor up 10 date becawsr todav’s §3% Magoesia beats
about 25 muck resersblance to Hiram Haamore's
procuct 23 2 modern central power sarion coas o
the £r3t Edisoa station in New Yorkmwhere, by the
wav, INAPDesia inRnlsBon was wsed.

In the 70068 vears sinte Hirams Hazmmere pro-
Suced the bre tagnesia inswlstion, mueh bas bees
Jaarned about the chemical and physical natuce of

* the materdal, and over that gpan this knowlrdge has

been applied 10 produet improvement, Today, 3%
Magnesi is much Lgater i density, and his beter
insulating properties, thar jts 1888 protonpe. The

Langes have taken place as new laboratory tech-
nigues and equipment have been developed, and #s
more kmowledge bias been accumulatzd about the
theory of thermal insulatin,
UDEADY AR AS AN INSIHATOR

I 35 weil koown 1hist to be eEective an inslating

maserial shaudd coniin 2 Aigh proportics of dead
zir space. In simble tersnz, dead air meaps total
abseoce of cosvection. Dead air spaces should be
vy saall, pumdrews, and evenly dismbuted 1o
many inselatiog Mateniais the sir spaces #1e formed
mechanieaily, 3¢ i products made from Jaminated
paper or feled Sbers, Al spaces made mechanically
arg lazge epough 10 be seen by the unaided eve and,
because of their size, are relatively few in number,
Just the apposite is true of 85% Magmesia. In it the
air spaces are microscopic, and are uniformly di-
tributed.
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6. "Needie” crysials of normal cerdanare of magrene
before conversion inle bunc carboncie, 200 mogm-
Ffieamians.,

. Norme! corbonate crustals in procass of “rpmonsing”
spheraidel wmis of besic borhonune of magnenc,
300 1.

8. Megresia units sfrer complee conuevsion to basic
mlrrate, 375 3.

8. Single unit of besic carbonare, 1,300 2,35 compored
of miflions of megnesie crysiels (inset, 10,000 mag-
mﬁmﬁaﬂs}_
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CZH'EMtCAL AND PHYSICAL STRUCTURE

B5%, MAGNESA
av To 1'2:-0’?'““!3;.;5 abath:.'wzf:}f block.of 85% Mag.
»:': nﬁm___ﬂgpgm': “to be g 5&@ subp el Howsvey,

;—1\:- T ”i;z;ﬁﬁzt cubic folr Saeiphx dnly about 12 Ihs Yer
e ahc-mzm}r books say that & cubic fost of solid mag-
T "ne,-.ssum carbondtriRouwid ~we gb 137 1bs, over Y0

times as much, The difiwrence in weight is due to
the fasz that 2 cubie oot of B3 % Magnesia contains
anly about 1Q per cent solid material by volume. The
other 90 per cont s 2ir,

The vousual ability of 855 Magnesia 1o retard
heat transmissicn i directly related ro i< physica}
compesition. Only recently has it been possibie to
“see” this by the pndirect merbod of the slectron
microscope. Under the artrems magnification pos-
sible with thie new laboratory 1ok, the basik physiesl
stroctiure appears ¥s & whass of spharoidal ervstals.

It is evident that a material of this pature coulc
sot be produced mechanisally, but st be the ranuls
of chemical change which also brings about phyvsicai
change. That s ezzctly what bappess dusing tas
manufactering process.

Carbonate of mageesia, belore vomversion iote the
basic carbonate form, exists 25 a miss of peexiie-like
Crysiads, These crystals have ap average leog of

'-lk-b---'\-h-:-'-n_--’:wu e

im0 T St 452 e £y A ......t.-.... .

pbont ope- &r two-thousandths of xn inch and a
dumneisr of abouy two ten-thousandths of an ind,
shaut ope fifteenth ths diameter of a human bai .
1o this form, wbom'c of mpgnesie is unstable, Whe
‘beat'is epphied; the Lrystals gwc np some n{ :be
Letwbondiexides ¥ e L D

~ " Ay this takes place, a changc n s‘twc‘mrc abss
éeturs, Each peedle ervstal “grows” many spheroilal
chvstais of basic carbopate of magnesiz, Under the
continasd application of beat, the process goes 02
ustll the peecie ervstzls bave been eotirely coaverted
9t the basic Jorm of mmaller, spheroidal erysials.

The enystalline structure, which sves under 10630

magnibearions is kard for the untrained eve 10 idesm
tifv, creates fens of thousands of minute air pochess
pet cubic inch aod gives &% Magnewis fs Bz
meulasng vialse,

HOLDED FORMS

855 Magnesia is moided inswlation for use on al
hot surfaces hevipg lemperarores vp 1o OO F. 1t is
madyactured in seraicylindrieal sectipas for wse
o3 plping and in curved segments corresponding ©
the ousside dismater of Jarger pipes snd vessels, The
seroivytindrical form is called sessione! insulation
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10, Sectional 85% Mognesia pipe insulation i produced in o wide range of thick-
nesses and diameters fo [t stondard pipe sizon Nyw siepifed thick metres permit
nesting for doyble-layer construcrion. Curved scpments arc ovaiieble for larger pipes




the curved Jarm segrentel insilation. It ic also made
in the form of blocks for application to £at or slightly
curved surfaces, and is ground form for use as an
insulating cement. 85% Magoesiz pipe insulation is
mads in simplifed thitknesses to permit the use of

Souble-faver conpmucton in al pipe tizes and thick-
nictses since the outside diameter of the pipe instda-
tion it approximately the same as'that of standard
-steel pipe. Various sizes and thicknesses of pipe in
sulation wre shows in Table I, page 50 .

1. Blocks of 855 Magnesic insulation {and dictomaseous sifica} wre
produced in hwo lengths, four swidihs, end o wide renge of thicknesses.

COMBINATION INSLHATION
E55¢ Magnesia is’ used to insulate surfates up to
2pproximately §00 F. When surface temperatures

L i

are above B0 F, it is the practice to use an isner
Iaver of distomaceous silica high temperature inscla-
tion compesed of diatemmaceous silica, mineral fiber
and inorganic binders, It is molded in the same




forms as 855 Magagsia, sod bas s tempenaturs serve eSevdively utilizes Se Righer beatresisance of dia«
_ive mange up 10 KO FL REG Megnesis s v for tomacetns sibios as well as the Jowet thermal gon-
(e outerdeyer, T LT T dochivity of 857 Magoesia. SN
re When the fwe fhateddlsTire WS Topeibe e Combisativd fansstion with suaggered joint con.
-AppliCation 5 -calind| cOMbitation Theition. The  Fouchub alio'feives 10 jrévint pistsopenings due
diatomaceous silica i« pPed to the boy surface in  £o thelexpansios of BOt pipiog or equipment Tiis
suBciept thickorss t reduce the temperatiry st s pol only avoids beat Josses from exporure of bot metal
outer sufave 10 600 F or Jower. The tombimatos  surfaces at the joints with possibie scorching of can-
total Muickness used is io atvordance with the Sesived vas jachers of otber Sairhing materizls but also pro-
insvlating results, Tais doubie-layer toprmuctien tetts 2gainet & possidle fre hazand.

12. Combination insulation with inner layer of diczomaceous slics and e layer of 85% Meg-
nene produces fesred Reat soving on pping of any sise Jor eperpling tomperatuves guer 600 F.
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PHYSICAL PROPERTIES These Egures zre suitsbie for all general erlvulations.
For gpecifcation values refar to vwrrenr ASTH 3nd
Aversge Sgures for thermal conduesvin: (h fae.  Federsl specificriions. -

tor ) ang dengicy of 857t Magnesia insuliz oo are as 857 Magnesiz Is 2 struchuraly stable mizterial; it
foliows: dots not detpriorate with age, vor Goss it sheink
Density, fb perou ft ... . 1 sigaificantly or distort regardless of the lexgth of
Thesnal condyctivity, Bru it per Dy ot sq f time s exposed to heat. The snug B¢ and tight
- joints of a good instailsnion are thereiore retained.

per ¥,

meantemp 100F .. L. 0.33 837 Maguesia is durable, Jt easn withstand an appre-
123, 1 £.33 ciabie amount of compression snd the mechanical
BOOE e, 040 abuse sormaify epcountered, Rivisture 208 condes
LOF, s Qa5 salion do not cause it to disintegrate, Heat savings

e




heve remaized coassent for more thas 50 vexs ip
mEny nstalisions,
INSULATION FOR WET CORNDITIONS

. To tmeet U dewands for an insulation” whith
would have special resistatice to water damage in the
event of Bovding of wnderground coptuits contain.
ing inulated bot Boes and other severs wet condi-
tions, the Assouirtion and 5 metadbears developed
water resistant magoesis insulation,

I3 Bailing weoler o3t g wates rexistant ntagnesia in-
suletion involued 378 hours of intermiticns immer-
sion with ne sfect on insulesing effectivensss,

Water resistanl magpesia isulation was found by
the Pittsburgh Testng Laboratory to be "highly resis.
tant to disintegration under rest conditions of eoo
tinuous steam fow while immersed in boliing water”
This insulation was applied to x syanduerd pipe casys
ing steam up to 140 prig. immersed in boiling water
for 7 bowrs, thes dried for 17 houss, and the cvele
repested 30 times, This was followed by an addi
tiona) 185 hour period of immersion, ziter which the
test results were suramarized as follows: “All ten
pisces were iptact. Surfaces were considerabiy
rougher than origizal insuldion. Joints were fom
and in good cosdition. No gpereciable shrinkage a
pirts and no cutting in of bands.”

FIRE RESISTANCE
Since 857 Maguesia is estirely roineral f will

o

1%

T T e it e i

W m——— =T ~oae 4

14, Direer impingerment of 2075 F flame produced
only smell qurfece ereeks in 835 Magnesis, proving
Frre rexinanse,

peitter bwm por sudpont combusden, Ters Mave
shasrs Thit c18n ndes exposed to 3 2000 ¥ Zame,
the imaulation remaiss intact ané provides protection
of giping 204 eguipment. Ia 3 major Lre at 2 Jarge
ehezmieaf plant, piping and squinment innaiared with
B3 Magvesia and subjected 10 several hours of
intemse best and bose sreams were virnualls uadam.
aged. Siifar equipment without inndlaten was
severed: damaged.

13, Jrtenseky hot fre in chemival plant failed to dam-
age eguipment inaulsred with §56; Magnena, Unin.
ndesed equipiens s destrogad.




EASE OF APPLICATION
85% Magaasin is the prefeved nsulation of mes
skilled myuleton mechanics. 11 Bieasy o o xod 1,
: very mplleable despite its resistane to compresion.. .

- kiU LS X

* and ofels B0 Yagivd W Wotkingd T ShGnal T
e 5 Sufiokor 197 ERibE fegunis BRABE
on dif5cult jobs, and it reguifes onlV pormial Ffecsn:

tions in shipping, storing 2nd basdling. "

(LTSI

e

6. Reedily cw ond fized, B5%: Magaesie is noted
for ease of applivation,

DESIGN CORSIDERATIONS

The prirsary funciioz of thermal insulation is to
cotsen ¢ heat and save fuel, It is important ateare-
hal jusmnent be exercised fn the selection af insalat.
ing materials and in the spasibeatian of proper
thicdnesses. It is equall Inportaz? that sovnd appii.
cation mersods be emploved, and that pratection
and majstenance he gi\'en prope: Rtepton.

Irsulation serves many puzposes other than eon-
serving heat. It is esseniizl 10 process teraperature
control. i helps maintsin comforabie temperateres
in enclosed aress containing hot equipment; i pre-
tetts prosunnet from bring burned, B protacts egainst
Bre o Bre darmage, and 3t prevents undesirable con.
densation in hot Bues, ducts and other eguipment,

There and cther purposes of insulagon should be
considered in the planning and enpineering of all
hpas of strctures and m‘;uipmﬂ}!. Advanne consid-
eiation of the insuiation requiremanys wilt simplify
construction, and result in a2 more eScient aud
hengerdived insulation.

The design and plevemept of boy piping sud

>
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I7. fn adduion to conserving hest, 85%c Mognesiz
hos othes welucble funsaons such as helping 1o main-
tair comiprichic workropm lemtperorures in this
baundry.

equipment should alinw sufcient clearance for the
sppiration and maisienzoce of foswdation detwess
yaits of eguipment ana betwsasrt the eguipment and
souchural elemests 6f the buliding,

JEE e

insulated Pi

16, While besic design should place 25
eupy from teaffic locerions when possible, uncvpid-
sblr exposures moy be protecied from mechanical
damage by meal jockets.

. .t

b,




In cats where supports far iosuletion, such as
rngles, will be required, or where anchors for bands
and wires seowing ibsubition wre fndicated, the
equipmest manufacturer or wechanicsd contractor
shondd be notifed so that they mey be added &1 the
tost expedient tine and place.

I imsuated equipment znd pipisg shonld be
located where they can be damaged by mayerial hane
dling equipement such s chaln boists or Bft trucks,
the ingulation shoudd be covered with sheet retal
or otber progeciive jackets,

Tecknical advite and assistance can be obteines
from: either the progucers of 83 % Magnesia or from
any ¢f the tnajor insulation contrasiors applying £5%
Magnesia insulation. Insulation epgiseers nthe 855
Meguesia ipdustiy cap assist In prepaniog specifos-
tions, recommending proper thickness, insulating for
erizcal temperatuzre conirol, or devising applicagon
methods for upusual equipment or conditions. Se-
czuse of thelr mapy years of experience with 8%
Mapnesa, eontractors have developed spesial kmowl-
edge xnd skills in ity spplication.

CALCUHATING ECONOMITAL THICKNESS

The economical thickness of insulition fer h‘give:)
et of copditions mav be calealated exzetly, and be-
cause it is frequently advisable to G0 so, the method it
explained and diusrsted here, In tabies of recomr
trepded thicknessss, the varfables which enter fnre
the caleulation fixve pecessarily Deen averaged fo
reake Yhem valid for relativaly wide temperavase
ramges upder average sopditions, However, the soo-
nomscal thickness for 2 given termperaiure is abwavs
2 special case. The following inforinaticn s required:

Annuel hours of operation

Rote of inyedction amoprtization

Cos of heat production per mil.
fion B1u

Rate of heat loss through fnnds-
tigmy in Btu pes hr

QCporating temperature

Applied cost ¢f inndation per
linear f2

Fipe size, when gpplicable

The cakadation is vandied oul o several steps. It
applics aqually to tectional or block jnsulation,

e

b is evident hat two factoss, the fnousl cos? of
the beat Jost through the inmptation angd the aunuil
cost of the fmsudebon dusel, wil) vary with yespect
to eazh other as thickness varies, \While the anousl
cont of the iosnlativn intreases with thickness, the
cont of tha beat Jost Secreases. The economical thick-
negs is therefore found where the value of the sum
of the two ¢osts is 2t 2 miniraum. This is iHhaseated
graph;m}j} below.
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IrniRhigs OF IMSULATIOK

28, Beonomice! thizknsss of insvlation. From “Heur
Trensjer Through Insulanon in the Moderate and
High Temperesvee Fields” by L. B, McAfillan,

In the fompuiz v 3= o & p, ¥ 35 the nwm of 1, te
asnual tosy of the bass Jost, and &, the ansual cost
of the insulativn. To ohiaiy n, prdtiply the applied
cost of the insulation par Hoear foor by a pereantage
for zunua) Bxed eharges. To obtaln 1, multiphy the
hea1 foss per Hinear foor {From Table VI A, page 55)
by the annual hows of operation; then mudgply

tuis vroduct By the oot of hest por nsllion B,

Total yeariy con {y) s the sumofmand

A goosd £t zpprocch is to find p wia] thickoess
by the rule of thumb which vees 12 in. of Iuswjation
for each 100 degrees ¥ of oparating temperatucs. IF
¥ is thes determined for several other thicknesses,
greafer and lesier thay the trial thickness, compara-
tive yearhy cost fgures will be pvaiable. The lowest
1o} aannzl oo {v) indicates the most ecopomic
thicknets. :

The following example using assumed costs of
applied insylation iustrates & typical taleulation:




EXAMPLE

o rmencPelpriaioe the c;éénpmic. thickoess of pipe inslabon 30 be applied 10 & 8 in:
s i SgamLpipe 81400 F. .with ayerage nir tamperature of B0C U The annual Exed

R pectfcase )i . e o

3 In, 800InB] LS i S 0L7 3 P §in §9
3 ters ae wemerrietre b basinesibets e . 800
2 i e SRS 0 ¢

3 Ty 908 :
TR = e T Ui heat trhpemissions for BS Y% Mageesia pipe ihnilation éxpressad i Bii: p
linzar foot per botr for varicus terperatuye 8 terentes pre listed in Table VI1A in
the appendix o
For 1in, 8% Magoesis:

Step A—annusl cost of hest Joss per linear fool of inswiated pilpe o= viniz beat trans.
mission (From Table 00, Page ) % aooual Bours of operation x cost of heat =
329 2 8,760 bours pér year x 30.45/10° o $0452 pervezs. R .

Strp BAnnual cost of insulaton Fer lineas foot of pipe o= applied cost per Linear
foot of jnsulation ¥ Exed charges pey voar == 88,71 x 105t = 0071 per year,

Step CwTota) yearly cost (y =z < B} == $0.452 {2anual beat loss cost—obtained
in Step A} -2 SO072 {anoual Boulation cost-cRained iz Step BY xx $0.523 per
lizear foot.

Simiar cafonfations for the ather avallable thicknesses give tbe following resulis:

e

at S

T Orgey krp V%, te xnnual bowrs of operation are 8T8 and:the van ol Sekmiin mrez, o
T T 040 per mitlion Bru. The Tosulating material 8.85%. Magvesia e follmeing.
"o LT Eppligs Tngufation costs are assumad {representative costs-should; be wed Jor. 4

The economis thickness in this sxample would, of conme, be 2 in.

Naming$ MM R f Fin Hest Lens Tawf ipy, Yo Fiangd Costiin Hiyr
Thickhess Ao lin B fbs hiye Contilim Irlyiws  Cortflis famd Lhorge fyrmS Mi & lra~$

1-in, 129 F13 452 g L7 523
1% ¥& B4l 334 100G 160 A3S
F{ &8s SO ord:{e 37 .337 A7
% 71 422 249 129 A70 AVY
3 65 569 228 2.02 .208 446

The thickness of insulation for 2 loog stears Xme  prevesipg gasessive Iemperature rise in workisg
will depend upon the guantity and condition of siexm  areas, or persosse!. protection will sometimes take
precedence Over e<Onomic consideraions i detsr-

reguired a1 the delivery end of tha Hpe,
Other factors such 25 prosess temperatwe control,  mining iaselation thickaess,

14




APPLICATION PROCEDURES

Maximum heat eonservation and darsbiliny de-
pend vpos the wse of proper applicatios procedures.
Some coptraciors 250 jarge nsers-ol-iasulation have
developsd their own application techeigues whick,
though they vary somewhat Hom those deseribed

N

egrp o
¥

855, Magnasia
.andc}mﬂ, %:n‘ 0

bers, may be prefered for the sirtumsiroces -
volved,

- The appheaucy poocedures. Siscussed hure yepre-
seat more or bess swodard techigues which bave
proved sanslacton evey & peried of many years,

pripe insulation ave wads
long a3 the piping dself,




INSULATION OF PIPING

85 9 Magp_«_ség n;m‘ dizfomacecns siica Pipe s

A acorr 2 B AP s YUReM o waquy gd-rdl s e .
ﬁ;%‘is’ueﬁum@adwgmiq{m&{ml gecHons of

{7 eurved ségmitots, S iy Foog, 58 diaimécen: (o B sand.
- ard sieelor roughy 1ron Fipe xad Coppes fubing.
T . SingleTayey sectional ipsilinidn I Sopplied With »
On double layer insudstion, this canvas b supplied oo
the outer Ieyer caly, No factory-applied capves is
supplied on segmentsd insulation.

The sections oy segments of insulation are carchuly
Etted 10 the pipe with side ind end joints butted

tightly together. ¥ too hayers of insulation xre vsad, |

sicde and end joints of the outer dkyes xe Saggered
with respecs to thuse of the inper layer, The insddi-
gy is secured by various means aod Bnisbed &s disv
cuead in the section on Finshet.

THE WIRES

HNER SECTONAL
OLAYER

SIDE LAP PASTED

 factory-applied weket of ight Weight pasied Ganvas,

SECTIONAL INSULATION

y, 40 the case of exceptivaally long vortical lines,
3 ‘I;,b.m Tasuiaton weggg}.t s & EREtOR, 2 ey m—

E ]
por{ iy be givento the Bonlation by angles oy othe:

B N P S :.,;'I :.:

TEIPEGL A T T T kDT Tes anm

Single Layer: When the sections of mmletion have
baen Ened to the pipe, viless & dificrent Snish is to
be used, the side 28 end kips of Matoryspplied can-
vas are pastesd down seaoethly 2od the insulation may
be fusther seoured with wires ar metal brads,

<7 i the fastorvapphbed canvas is ressoved, the fo-
sulation is secured it place with pot Jess thaw three
loops of anpealed iron wire per sxction. Ends of the
wire Joops are twisted xod pressed ine the fasulz-

22, Sfr!g’k-l?aytr’ sretional fxevels-
tion, with joinis stappered,
facrryappiied eraves removed,
end pections wired in plece,

22, Dowblelayer xectional insuds-
vion, first loyer wired in ploce,
second layer held winh foctory.
spphied conves and mesl bonds,

Double Leyer: The iner layer {whick has no can-
vas) is secured in place with pot Jesy than twe Joops
of atpealed irom wire, The outer layer Is then applied
with' joints staggered snd beld in place with cither
e bactory-appbed casvas end metal bauds, i de-

J FALTQRY APPLIED DANVAS gired or with asnealed iron wire, Eod jolots of half

sectians or sepments of 2 givep layer sbould be i
sBgtunent to allow freedom of movement with ther
mal expansion of e pipa.

7
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23, Yypicel applizetion of &5¢y Meg
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- _PARAilEi PIPES

ERE T Hony of {nsulation beibg of the same thickues. These

"*‘ ?;Ws@mm of insulation may be beld & plice tem-
o pomil} ‘with xdbesive, Dp the two sides, msuiaung—

, s

TiE WIRES

plocks of the same thickness a3 the pipe insulation aze
fingd berween the edges of the sertions of pipe insuls.

L “.;;“;". ""w-w ,m,‘f@ﬁa{ T axr;ﬁn:&aa“_f e 7 tion godaaidy Elied with insulating coment. The ene
T ’LU cifdererirof Back 9195»@%%&?‘?’3??;3;&31!:}\ is frmly secstrnd with ot fesy thanfoge
“foops of snnealed dron wire per inmulation section, ..

Wrra

. The eads of the Joops wre twisted tighy-daafover, "
m:! ch&sad :mq the sirfface of the Tasplanon, - " ermrin® 07

WIRE 34 £ S#H v,

SECTIORAL INSULATION

LR LTSS

—F\

SECTIONAL " 3““4
1AL, M N LS, -'I
L 3 A
AR
IR P )
s .
.;_wm....m:':...; J -
P RETYS § N
CLEARanLT e ';” )
FOR BOLYS SUFPORTING IMSULATION
#L00K

23, Flanged valve body en piping of 4-in. dicmeter,
jsudation smred i place

 BLOCK INSULATION

INSULATING CEMENT
' N JOINTS

22, Parellel Pping with rectionsl and block insulation
epplied over wire mesh u.r::"pad ground both lings

FITTINGS AND VALVES

On Pipe Sizes 345 in. and Less: Fittings and valves
are oovered with insadating cement, bringing thx toa!
thickoess te thit of th2 insulativg or the adjacent
piping.

On Fipe Sizas & . and Jarper: Tue badies of
Sanged Brtings and valves, the entire suriace of
scewed Srtings and the entire surface up to the bes-
pet of serewed valves are innulated with block or pipe
iuselytion of the rame mpterial apd thitkmess &s thr
insulation on the adjacen! piping. The insulation is
caretully fitted end Snply secured io place with an-
nealed iron wire, the wire being looped #s wazy

et ks becessary to make the blocks recure. When .

block insulation is used, A fnish coxt of nshesios
cement it applied to wreale a smoot finish,




Ay .

SELYTiONaL -
INSULALION A E

YiE wiREs

CLEARANZE
FOR BOLYS

. Flanged body of fizving om pipe of in.
dinmerer, inmlezion wired in ploze.

B8 Larpe volpes insleted with 85% Mognesia,

FLANGES

Permaaent Fyper Flanges are insplated in the
maonsr described above for Suings and valves,
under the beading "On Pipe Sizes 4 in, and Larger”
The Range insulation should extend not less then 2
in. over the adjscent pipe insulation op exch yide of

to overlap the pine issuladon by st Jeast 2 i at
cither side,
Vhen seemiopal tasulation is used, rach hali-tee- _
ioa is wrapped with galvanized wire mesh and cov-
ered with & thin Jever of ssbestos cement I block

the fange. The saxetlar space between pipe and
Binge fuswiation is Hlied with insulating material
Insviztion oo pipss is ytopped short of fanges aod
bevelsd off to permit removal of Bange bolts when

peccssary, The Bange Inswlation is applied in such 2

masper that it yay be removed witbout damage to
the adiacent pipe insalagon.

Remouvable cnd Replocecdlie Type: Fhnge inndla-
tion of this type may be either sectionai ar biock. The
insulation is :ade to encircie the Sange, long ezvughk

ssulation it wsed. 4 galvanized wire mesh frame, in
rwo hajves, s shaped (0 Bt e B2mge s0d opvered

with pieces of biock. Wire mesh is then 2pplied o

the outside of each Bzl and = faver of asbestos
ecment i appiiad over the inside and ovtside of ot
haives of the unit.

Thr two balves are then wired in place on the
Bange, Fipe insviztion is siopped short of Banges
and Yeveled off, 10 permit removal of Eange Dolts
Whea Detessary,

TIL wiRE

-
T

7
Tt
L YA

SECTIONAL HSLLA TKDNL

4
CLEARANCE FOR BOLYS

98. Permanent type flange snndarion wired in plece, Fimge iaswde-
tion may be removed, §if nzcsssery, withowr damage 1o pipe inadstion,




pcd; wire

thows fangs invilation mads of
e A |

L

brokes biock.an preiously the

X.

At ar qum e

2GA & B. Brmoaie and replaceable flange insle.
1100 mey be medr o sestions wrepped wEh orer

rash or of
mesh frame, Det

broken b

STAPLING

~ASHLETDS CEMENT

PASY

BRADKE R 8300%

EH CANVAS

BICTIONAT, INSULATION

So Magnesia,

wih &

Flanges and tulves in condensale serurn piping inyuises
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WATER-COOLED FURNALEL WALLS

Where tubes, elamps, nuts, bols or matal projx-
tions are exposed o9 the exteritr side of the water
tube wall, 8 Sller toat of insulading oement, thick

I aeoess fo weater fubes wits ikl disturbeneos
to the inrulazion is desired, therinsulating blocks are
placed with their longest Qimension vertical The
blocks are fustesed in plree with light wire ables
and anpealed iros wire lacings, The insulation may

be Bnithed with asbestos cement or with removable
pave) fnith, (Sec section on Finishes.)

enough to cover the high poists, is applied, and trow-
eled to a Jovel surface before the insulsting blocks

arg applied.

CHICKEN WIRE: e e

. g e
U N

ASPHALTIC COMPOUND v

3

: _ !

. 3
EXPANSION GROQVE iy
[ 4

"11}]

32, Desait of insulztion on waterwcopled furnsce wall,

t &4
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STEAM DRUMS AND DRUM HEADS

Biocks of insulution xre earefully fined x2d plaeed
sgains the oylindrical surfave of the shell. They are
held securely io place with annealed iron wirs laced

through steel straps, wire or wire, cables dmwn

CABLES
LACING WIRES

&% Cylindrical surlace of stecm drum
with double-layer inndetion, Blocks mey
be jartened in place with wires loced
through steel straps, wire or cebles an-
chored to previeusly afired angic.

34, Drimn heod with insularion wited in ‘
place. Lacing wires ave jastened to coble
atound manhole and to hoirpin wires

tightdy fromn previously instaled anchorsges.
Provision For secwinf the fnsulating blocks to
drum hexds hould alio be mzde, preferably before
the equipment Is mstalied. Two heavy wires or wire
cables are wrapped xroond the surfece of the shel,

Tw) CABLES
HAIRPIN WIRE

'(iNSULAT!NG 6LOCK

Yooped through tables around drum shell. LACING WIRE Labie

-

w
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36 Insuletion of nesied tubes in the downteke header of o milcesorn wiiny.

STEAM HEADERY AND
DOWNCOMER TUBES

Steam headers ave insulated with sectional o seg-
mental insulation, each Javer being secured to the
hesder with gither snnealed froa wire or 30ft steel
bards which are artached to anghe sentions weided to
the beader for thay purpose. The insulation may be
#rished with ashestos cement o7 covered with a steei
casing. (Sec section on Finishes.}

When downcomer tubes are widely spaced, they

e

are insulated 'indiw’:':::el]}‘ with secgonal insulaton.
Each hver of insufabos ic bousd in plees with
aonealed wire

Clasely spaced tubes, such as the exposed portion
of Givision wall tubes, are enclosed in ong o wiore
Javers of insulating block, which is then coversd with
hexagonal wire mesh and fnished with asbesios
cement. & removable secoon of insviagon an be
provided to atlow for periodic inspretion of the tube
seats without czusiog d:ingc to the msulation,



DUCTS, BREECHINGS AND FLUES 1 there ke wodely spaced stifieners or other pro-
. jections. and il wapansion kng contiaction pged pot

" “.\.-_" _ When the surdace of the duet, breeching or flue . Jo k HOR N on B »
,3.- wiiei Has o stiflendrs of other projections, and-# po pro- .. ~be cdhsidered, ;nf-.ﬁatwn bao_cics are applisdidirectty. 7, -
LEEo . [ vision Tor éxpansion ang contraction i requived, the 1o the surface between the stiffeners, 1{.‘-,%5‘-53{5."?"&1_5@5{:.:
FE i Sa b o may. Be applied directly to the surfave;s {406 fot profes bevoaddhe frplations.tbe ocks B Gpo
e eEbles or netal strapsbeing vsed 1o fasten the -G EB L0 ?.‘f?'gf{’g‘ﬁm~} SISt ey
2t torees blocks witi be made prer A SEheher 3 the Tl

- .. .. Hhewlation in place. Beading tay be used on the cor- Dby THa
i :* pers 10 p,evit the hindings from curtipg into the  stiflendrs protruds beyend the insulation, pipe o
Block {asulaton i buik up around the projections

insulation and to guard afizinst later smechsnical
damage. ) anc wired is place, . )
R INCI ' o S .
. == v =Tt - ,\ C e 7 ‘\_":- e B "?'_' \
: MLTAL STRZPS 87, Durs without 22§-
' ‘*\* joners, insulation ap
@ phed to duet susjece

WSy AV ING B 00w ’
mesal steaps,

‘ and held in place with

METAL STRAPS & -
IRSULATING BLOGKS \\\\, /

wI L Dgo
AL RARRIE

STIFFENER

3% Inswdation opplicd
on duct with stif-
feners, Welded aver
fabric strecehed ouer
stiffencers prouidcs
foundation for the in-
sulating blocks.

- r 4




Whers the siffepers or other projeciions are clotelhy Ap asbostos cement finish is gevendly used. {Ser _
spaced o1 Where provision for cxpansiop and cofe  #£cton o Finishes,)
traction s desired. metad swrips or beavy jron wire Whete it §s pecersary 10 inswlate the intenor of &
fatiric may be stretched over the projections to forn duct, breeching or Bue {n order to protect the menl
a foundaBon for the insulation. The fasulating blecks  surface, te particular problem must be sudied xod
2y festened oves this foundation with wire cables  the procwdure ezgiveered 1o suit 1he opersting £op-
or metad wraps, ' : dirions involved. e

&Y. Fincl stages of insuloting ducts in a New England power plone,




TURBINES

" Stee) anchors are weided previcusly 1o the susiag
B he hirbife o aBFrociraelys 16n. centers.- AU
mrepalkcities oF the 4ubift Siurfile wre "Biied and
Jeveded vy "Wk’ efther "8G - Mafdesiamor ato-
fiseous silics Temen, Bepending (140 the tetaper-
sture tvolved, The imsulating blocks wre spplicd
over die @ cement nutace, 2p8 secured With wire

cabiles and xonealad iron wirclacings. which are ged.

to the weldsad anchors.
For 2 Enish, ssbesios cement. asbemos cloth or

1
i
e

S

Ry
RECT-
N e

%

L e,

M

a

sheet metn] exsings T be wod (Fed seerrgn on Fun.
hes) -

HEATERS, AND EXCHANGERS @ ° = % o ¢
soinsalstion ot the: cover p%alrlor-bcaés-;i' - e:gz::;h
‘mastesuch g begtervand exchangens is cut backeo
that the-boltseaa be removes Withpt disurbing the
insulatios. The heads of shall and tube bundies

which must be opencd frequently for clexning are |

provided with remevable Insulaton Jined sheet el
covers. '

L0, Sheet mreto} cover for heet exchanger heed being lined with inslating blocks.

=%
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ANGLE IRON “-/

INSUL ATING BLEOXKS

41, Hm.sj tonk dnsulevion efixzed wsith mescl zreps enchered lo angle srons,

VESSELS

Horizontel Vessels: On the cylindrica} hody of
vessels, the insulation blocks ip each layer, i wmore
than one laver s used, are beld in place with mem?
bands or siraps, thres being used per 3-ft section of
block.

3 gyeater support is desired for insulation on the
under side of the veysel, two ungle irons of the same
lengh a3 the vessel may be welded Jongitudinally 10
its under side and spaced 120 deg apart, equally dis-
tan: Frem the bobtam penter. The Blogks ars then
appliad amd hel! in place by means of basds
anchered to the angle frons, Six bands 1o the biock
are usially used ob the bottom third, and three hasds
fur the rest of the circumfersnce

On vessel ends, the insulation blocks are held in
place with wire Jsced over the blocks apd fasieped
to 2 wire cable Jooped around the circumfercnce of
the vessel, piping: or other projections or behind or
threugh angle ron clips previously welded to the
circumisrence of the vessel,

The npe of finish depends primarily op whetber
the vessel is Jocatad indoors or outdoors. (See section
on Fipishes.)

43, Horinonel tank end, insulotior wired tp ceble
Inoped Behind vivet hecis on tenk skell and fo fees-
ing rng o! tonk center

ViDL WERYL

BREULETING PILOCK
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43, 85%: Mapnesa insvlation on honizoral tank
reerives fiest coment ot preparatory to final fin




“ Conical and Contex Bottom Vessel: The eylindri.
ez} porsops of such vesscls kre inmplated in the sams
rapnet as the Cylindrical pardon of oy ether vessel,

Io the cxse of vessels with 1 eylindriesd portion
moze than 5 £t high, an angle fron shelf which serves
as & suppert for the kowuiation on the eylindrical por-
tion it welded 6 the vessel al the junctire of the cy-
Yindrical and conical or tonver bottom surfaces, The
projecting log of the angie iron exends cutward and
the weided leg extends upward,

On the eonical or eonvex gection, metal anchorg
such 4s punched angle clips, nuts, ate., are welded
o the swibee and $pacc<f in » partern of coneeniie
rings, with equel ypacivg between the anchors in
each ring snd betwesn the rings, The rings start »
Few incbes below the juscture of the ¢yiindrics) 2ud
copvex ar wonical secticas kagd exend to the tip of
the tone or the eod of the convex section Hairpix
widres 2ave atrscbed to cach anchop, with the wires
projecting outwird, The itsulation blocks sre ap-
plicd and beld in place with wire drawn through the
Bales in the snchors, The projecting ends of the hair.
pin wires are nsed for anchoring cross.lacing wire
and mets] wire tash,

* WELDED AREHORS

45, Pazrern of cling, studs, nuts, ete,, welded 10 coniv .

£el or conver ook bottom ar anchors for innulction
bfm:‘:‘ng:.

47, 855, Magnesia
biock insulation on
convex bortom of e

traction tank.




ROTATING EQUIPMENT ARD ECQUIPMENT
SUBJECT TO SUBSTANTIAL EXPANSION

-Ench case of oquipnm;mf_thit type must be pud ) :
jed and the applicstion procedure designed by x5 . B Y
insulation. engineer 10, nutrileepaoting. conditens. .. N o T
SDVDIVER: o o v SRR ROT 15 Ui RRAREITER, TR0 - i = 48, Rotafing worn cob &
“"' il tdimF e ghe cargral A A limeamame wd (T2 o . pester ML-M prming R »
e e et e a . plont i invulated with 855

= .o . g Magnesia,

e,
- .
-’ ML A b e




INSULATION FINISHES

Insulation i geperslly coversd with 2 finishing
materiad or peket when i3 installed. The major pur-
pose of this Frishing material i protection of the
insulaton against fnhury from severe westher condi.
tions, moisture, chemmicals or mechanios] damage and
0 aProve APRearanos,

PASTED CANVAS JACKET

The light-weight, factory-xpplied cenvas jarket oa
sectional jarulition, with metal bands o desired,
may bo used £ & Saleh For many indoor ingaliasions.

- Where greater protection is desired, the Hght-weight,

fretory.applied camvzs ey be removed and a
Heavier canvis used inmtead.
Pasted canvas jackels may alio be employed

sermenta) insulation and on fnsulation applied to
bap! piping and youll squipment. Azbestos coment
is ysually apphied to provide § mmooth surface before
the cupvas jecket it pasted on,

Adhesive is used 10 seal the canvas Laps, the flap
being turoed, whereve: possible, to the least visihle
side of the pige o equipmeny,

On Eangas, valves and Sttags, the canvas is cut
to lap snd pasted down smoothly over the cement
N ERE,

I uzinealated oiewal ks &diacent 1o the invulation,
it is necess2ry to protext the tanvas Soish from burw-
ing_ Thbe c2ours is stopped & few inches sborl of the
£0d of the innditor snd the exposesd Jength of insu-
Jatios is finished with cement or asbestos cioth,

49, Lows pressure sizam manifold, piping end ecives in o 4y Uwrance office

building insulated with 85% Magnesis and finished with & pasted canvas jacke?,

., =
-

Y, » e N -
=y A e

v -y

1
re
|

)
'{‘t R ‘}.

RN

Lk
hal)
'

b '!'
V¥

1
¥“

L

LT ':
Ut I
3 by
oo sl
¥ ik
HERWER )

4, -
Rt

o4
L PR
+ t'. I *
g

v,
+
if w

A

&'
?.
i




. lagions, .7 FUTLIRRIITN G 2 '
Aldaidr of sosis.sized or sheathing phaperisapplied, =

SEWED CANYAS JACKET
With the’ evelopment of Improved mdbesives,
Sackets arenuiad mare froguostdy. thon sewed

4 e A Avn o ow. ’ ‘wviasta ¥
i p o P
O YO L

pastid . .

over the insulaer {where sectiona] Hsulation dy -
wsed,” the Ectorpapplied.canvay it remooved) and
S-oz canvar i stretebed over the peper snd sewed in
plece, The crovas i gives & et of phoe sizing aogd
painted o devired. - .-

To prevant burmivy of the quvas Snish, wihare
there is adizoent nnidnsulated maal, the vanvas and
rosin-sized paper or shesthing are sopped a fow
inches short of the end of the insulstion, and the
exposed kength of insulation i Enicthed with comen:
o ashestos coth.

(WD JALXEY ..
SLwED sl -

DUTCR JRSULATHWN
LAYER rvey,

{ -
RUSIN_$IZL0 PAPER

"f « wh——

338, Sewed mm:c-smy‘;'z'}'.:&;} on a!w&.*e-l.’awr
?7['?{' insuleiga " ’

51 Sewed conves jackets on
Piving in g mmevoury vcpor

power plon,
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finished with asbenss coment.

Heaters

5z,

the athestos cement.

ASBESTOS CEMENT FINISH
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ASPHALT-SATURATED ASBESTOS
(ROOFING) FELT

~ prnerem T FipE WAGEIMOE which 1EgireS rifaiion agrinat
Tl ag s thaing mey be Bolthed wid adpbali-miursted

T Foynd ehuted wsbestos felt

L

PLASTIC WEATHERPROOFING
For weatherproolng an uneven surface for which
T telcSnis) isfrapractical, sech a3 itvulatiop op bends, : L
Banges, valves and Brosgssy plasiic Snish eomsisdng ¢ -

>

" of asbesios Bbeér. £53 As asphadt compound ks wied . ¢

g

Jhe plestic mtba,?.w&.':g,:bwd-bc weed ip'the v &0

.
~

-

= TSR AR the nnulstiop bas been wired on, 8 ficket of
* Bea vy asphadt-seturates and coated ashbestos fekt I

applied, Laps of pot Jess than $ in. we provided ot
all edges and side lips on vertica! piping wre seaded
with arpbelt corpent. Al borizopd joists in the felt
fucket sre mpped downwrsd 5o a3 2 shedd witer.

As the fele is 2applied and the laps e serled, o
rosicorexistant straps o wires are fastened around

- the felt facket ak squal spacings of pot wore than 6.

1 wirs is used, the muds of the wing kaops are fuistad
Bght and turned over to aveid projections, care béing

- taken pot to puncture the felt.
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53, Iasulated owtdoor steam lines finished
WA an asphelt gaturated and costed as.
bestos felt jacket; pipe elbows are finished
with an asphaltic wrentherproof compound.,

form supplied by the insulation masufactre, with
out mediaves, uniess the Mmamuizciurer yooommends
RBerwise.

When fxrge equipment & to be fnished with phus-
Gt westberproofop, the insulation is piven x bese
cont of ashestod snd portland cument and a Night-
gauge gelvanized 1-in wire mesh is applied over the
cement xud drawn But, with a8 the edges thor
eupkly tied sad wired (z plice. The westherproofag
Plastic is then anplied to 2 thickmess of 3 in sehey
wet augd Sroweled 1o 2 aaadh, evay rurdace.

Oz equinment fubject 10 srpaasion such = frao-
tionating towers, sulls, ete., it s preferable 1o apply
the daze conr of asbestos 323 posthand rement sad
the Enish coat of weatherproofng plastic while the
vassel is bot. Where thire are expassion joings in the
ireulstion, the Srithivg procediuse wust be kpaially

planned by the invulation engiueerns.

B¢, Tewper in o) refinety is insvlered with 859, Megnesiz ond

-

- finishad with plastic wearherpronfing applied over wire mesh,




REMOVABLE PANEL FINISH

1t is gometimes desirmbiz &0 beve sasy acoess to
s the water tubet in Aurnace walks,

A mm@lmé‘@qmﬁb‘“@ in cuch =

eyuipment, speb

Papel; of ssbroucrment board o thest sinel are
spphied over the blocks. The panels see beld in ploce
hination bf veruical and boritonte] sorip stesd

by % oo
batzens.
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55, Remacable ponel finish
on wariey Yube furnace woll,
Prntls are asbexos-cemen:
board, held in plase by strip
w22t boviens,




METAL IACKETS
Where there i dasger of mechanical damege,
(Shertsical jackets desigond 'tu-ﬁ_Hhé Sihment may
be spplied. Egpunsionoints withzpsisg-Jorded-bolts
may be provided in the steel hz;%f‘ o corupensate
SR

g forcirmnmpirdtial, Fipitios, 1oogin :
L Ron 88 the jatlet ss Perityed by picams st doter—

alslel approdmately 12Ht. o - 70

57, Fuafural solvent refining
unit insuloted with 85%
_Mapnasia and_ dictomose-
ons gilica pnd finiched with
gelognized sheet moal
jeckers,
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ASBESTOS CLOTH FINISH _

Where o fire-resicast of bﬂlrcms'mt.:m i
reigiired, Esbestos cloth way be used, The dloth 5
AT saugly over the insulation and ks held i place
by emoenting all Bps. Or the cloth may be sewed
.;}_‘Rh,gﬁppc?a‘; brazs wire. Asbestos cloth is also ap-

uiipal erpas. 7
ICXR2] epaD, plied over xdjaces: Bzoges. it may be paipted with
. . ‘..I%Wg p&i,‘:]:-—

58 Tuebing drain pipes with
S-in, combination invuletion
ond finished with an asbes.
tos clock jackez,




MAINTENANCE

To provide madmum nsuleting value, o8l innds- 1. Al oquipment s inspected regalarly to see tha
tion reguires repular ispection pad routine gaxin. 1Y pources of bex! Jore are davulated (For eeme
tensnce. Ap sdeguaie inspection sud mainicniDce Ple, pow seetiozs of pipisg),
program fur average PPEVRLions Cip be deseribed in 2 Insulevion thiskems 3§ peviodically evalusted,
Tiny Bops: ) o Emm oo s '

ot 25 intrease i fasulation thickness,

59, Importan: innulssion meintenance #£ep it inrpection and repaie of weather.
proo] jackesing. Repointing provides greer weer rexinence ead longer Hfr.

i
}
:

Chazges in operstions oF U5 of fuel puxy wars




3. Protective jackeiing on dnsuhtion I regpularly
surveved to check for signs of mechanics), chem-
seal or othor damage. There saxy be indicstions
Jthat’d d;ﬁ“c';e:.nt, j;y,ef inclm--oac r.g'gmhng
o more p:;;mwwﬁm o e
LTS eorched 550 11 O ARCALLS ATE pgg:g}xl;.ixz
FEEY 53’!:6 :xﬁgc ‘they oy ibdicate & orack of m-«
= T vird! damage in the insulation underneath.

5. Weather-resistant jackets are given periodic dn-
spection for boles, toro and Joose xps, Joose or
broken wiring, and deterioration of the jacket
due 10 westhering or mechanieal damzge.

8. Weatheraresistast plustic finish on outdoor fit-

v ate, tmgs vessels and othey equiptment i inspected
L mafu.‘d tt jocate apy mechanjcad damage or
eracks Wb.:c}} a2y permit wates to seep into the
inndation, Jt i desirabls to paint this type of
Bnish every &ve years or oftensr, bath to

PR
v -
|"\’4=

leogthen the Hife of the protechive cooting and
to sexd rmall hairline gracks,
1 The insulroos & exemined forgnechanics) dsm-
.. #ge-Tbe. Bamaged insulation is-euut-outzand re
3 ,plxmé}%lh,ﬁ:@ 5asnp, mmateriel pod method of
£ i ASRIEMEDE iU mnm e Joines are
;- ~pointed wbzsm}atmg. cemniehd:thes prot 6o
- - tive finish yeplsced, -
£. The insulation & checked after any ¢hapge io
operations, Operzting diffeulties, mc.‘h x5 Jeaks,
_water hamumey, eic, roxy wi ceuse drmsge o
fasalation o that & protopt ci;ccl«:p follows
such ootirrences.
£ insuixtion das deen setureied with seist, a3
. a tesuh of fire Aghting oy Hood, the ineulation
sbould be brough! up to temperzture sfowly to
prevent dagmage 10 the finish due to gc:xxm’mn
of steazs within the insvlaton.

L e
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HEAT TRANSMISSION AND
INDUSTRIAL INSULATION

- . S 1

Heat is trearmitted by ndiztion, by eovduction
xed by convecton, Except ip the semi-refmetory kod
vefraotory Saids, wherey yedistion i of gres! fmpor-
tance, the chicf copoem in the design of insulation
for industrial equipmaent is with the mesxar of reduc.
ing convecton and conduction to pegligible guan-
ttics,

3 it were practital, the perfers insulation for wdus.
trial equipment would be a4 vatuum, xince there
would be no material to convest or sonduct heat The
next best thing to & vacuum is dead of soncirenisting
aiz, 1o the mantdacture of invalsting materials, a

s - v A

grest number of oy sir ypaces or pockels are
trapped between the fibers of erystals that make up
the body of the inmlation. The eBectivepas of the
farulatiop resudts from this great umber of sewel) vir
spaces which reduee the cross-sextional area of the
solid materia] and provide » multituds of surface
resistepoes at the houndaries of the air zpaces,

1o order 10 measure their ability 1o resist the fow
of best, insadating materizls are subjected to oondue-
tviny tems,

“This is done with B5%¢ Magnesiz and diztomncecus
sibez insudation by sttagking these materizls to a

80. Porwer control board in insulation testing loboratory.

-




stee] meface, applying beat with s elecinax] beater,
and meeruriog tbr rate st which eleciries] enere
mugt be rupplicd  prder to mainiin 5 uniform
temperatwre gradieot. The power miput & a0 secu-
Fxte meanre of the tofa! rate of beat tangder through
the insulatios.

The tests are ereried out i & yoom kept at constani
temperkture. Fipe insulation is applied oo & standsrd

stex pipe equipped with intersad beater. Winduags
of the beater are $hao< 10 35 16 x3vare wniform dus-
tributios of hest t0 2l points oo the piface of the
appanthus, &od aunlary wisdings provide for beat
boss From the ens of Uy innulation. A woiform e
of energy input is provided by an automatc veltsge

segulstar. .

81. Cuorded hot plcte thermal conductioity apparetus,

4y
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£2. Apparcius jor derermining thermoal gonduriitity of pipt insulazion.

Temperatures ot hoth bouncdaries of the insulae  and approved by the American Society for Testing

ton are drtermined by copper-costantan therme Mstedals,

eauples 22 the center of each foot of Jength and dic Cartain eomemonly beid ieas coprerning bunds.

tibured srovnd the cicumierence. Thermocoupls  Hon, when cossidered on the basis of heat transmis.
sioa prove 1o be fallacious. They are as follows:

potentials are meanued with & potestiometer to the
nearest one-hundredth of 2 mijlivolt, ' 8} “Surface tempereiure is pn aceurate method of
Blocks are tested in & similar manaey, except that determining hez Ioss from insulation” Surfece
temperature alone, measured either by placing -

they are placed sgainst & Sat stee} or » refractory
surface. the hzad on the surfate or by means of therme-
couples xnd themometers, i5 nog & mesuse of

These testing prmdmg; hive been standzrdized




LM
v T

beat Joss. Surface temperature depends upon
the wmperarure of the purounding s, the
proxivrity of ombar ot xog t0ld objeqys, the pa-
ture of the surface, whetber dull, poliked, ete.,
and the velowity of the smbient air. Adr motion
fowers suface rexisenoe to beat transiey; stated
apother way, it increzses the yate of beat trams.

fer from the surdaze, This 00ols the turface o

5 Jower temperature thad 2t would bave wsder
sull air conditions, so that more hext iy sote
aliv be Jost with the lowes than witk the hicher
surfece temperarure. Whie the varinbles wep-
tioned, such as air velocite xad rype of surfce,
bave linde efiect on the tota} heat transminted
by the insalation, they snay heve marked effiorts
os the surface temperature.

5} Air space between o Aot nurfose end the rivu-

iion prouvides #fective insulction” A series of
tests wes cendueted &y 85 indursdal ibosatory
t determine the value of poeb xir spaces. The
results indicated that an wir space i of Ltile
value ay insulavion, beexuse cirenlating air car-
ties heat frow the surface t0 e inper surfave
of the innudztion with but Lttle drop in fetn-
perature, Also the &ir space proved w bs of no
vilue &5 protection sgainss high mperatire

dereroriation of either the eguipment surface or

the insulation. It should be wodersioed that rir,

other then In microscopit pockets such ag are
prasent in insylating matersals, & never "gead”

and will awuys sopvest beat,

@} "insleion cfircis the pressurs drop in & Ream
line” Regardiess of the Suid, thare iy ahways 2
pretswe drop in & Bae, due 1o the Friction ber
tweep the Buid and the pipe wall With supes.
beated steam, 33 best 38 Jost the tempersture
will drop. The pressure remains constant, and
po oopdeniadon Sskes Pleoe uni} the ceturs.
Hon temperature is yeached for the particular
pressure ipvelved. I the tenperatars drops any
further, the pressure will drop as well 2nd a
certain xmoun! of cendentation will take place,
insulation, by ketping beat Josses xt 2 minimuom,
keeps the superbeat i the steam. Under such
coodirons, avy pressurs drop & of & frictionsd
natere ozl and does pot reduse the tempars-
ture &f the steain.

Regardiass of the thickoess of inzulatiop used, a
surprisingic Jarge lozs of steam superheat may ot
if the pipivg synem i not desigeed properiy. For
instance, if & pipe size is too $xrg ¢ for the Bow condis
tions involved or, comversely, U the Sow rute is tow
Jow For the pipe size used, the cost of ianddating such
& Lise (o preven! lerge beat Josses would be prohibi-
tive,
The table which follows, giving reasonable velocis
bes for steam How based o5 average practice, ¢an be
vsed 1o sdvantage in designing steam Jines, As 2 gene
ersl rule, velogities in the fower end of the ringe
gives are used for pipe siaex 12 o, and ymaller

IREASORABLE VELOCITIES FOR FLOW
OF STEAM THROUOHM FiPrt

£
CONDITON PRESSURE sexvice el
CF STLAM L per Sg in, B Fer Min
Farvroepd P wiE Mapuag fihor Tianig 440\ ¢S50
Sateroiwd 5% wad vp ® gt 3200t en ot 4250 w 10,2C0
i‘ Supeshporat L el wp Yavstatlyneont L0 1 700

tCrrne Cotmpiny Technival Paper No. 406, Flow of Fiuids.
*The velociny of Reamn, In the oate f boder beads, should

jomer than i froge turdine heads Decwine of e xopvebocs
vahees whinh are necexsarity bstalled in these ines, A high
velociy thivugh the sopheck vidve winsld txoze 5o xoxs:
Kve pressure grop wivch may be detripawlal to sBze

TPIRTOC.

£y




DEFINITIONS OF TECHNICALTERMS

ABSOIUTE PRESSURE: The pressure of a system
referzed to that of x periect vacuum. It is the sum of
the Rauge pressure and barometric pressure

ABSOIUTE TEMPERATURE: A reading on the #bso-
Ime temperatare smle. Absslute tempessture I8
obtained by adding 459.70 degrees to the Fahren-

heit temperatare,

ATMOSPHERIC PRESSURE: The pressure indicated
by 2 barometer. Standerd atmospharic pressure is &
prossure of 76 o wercury, squivalent to 1468 ib
P 3 in. or 29.92 in, of mercury m 32 F,

Bhy: The abbreviation for British thenmal unit, =
unit of epergy. It is approxdimately the guaniity of
beat required to rrise the temperature of 1 b of
water from 63 t¢ 64 F.

CALORIE (MEANS: For practicz] purposes it may
be considerad xs 37100 of e heat yeguired to rxise
. the tempersture of 1 gram of water from 0 to 100 C.

The kilocalorie or large calorie is egual to 200 gram
ar smail calones.

CONDUCTANCE: The amount of beat { Bhu) trans.
mitted from surface 10 surface ih one bowr throwgh
1 5g frof & material, whatever fts thickness, wheo the
temperature difference is I F betwoen the two Aur-
faces.

CONDUCTON: The transmizsion of best through

and by means of praner unaccom panied by asy obvi-
ot ooson of the matter,

CONDUCTIVITY: The amount of beat {Bny) trans-
mittad iz ope bow throoyh 3 s ft of » homogeneous
meterizl 1 in, thick for a diference i temperature
of 1 F between the twe surfaces of the mmlesial,

COMDUCTOR HEAT): A materizl cxpable of yuxd
iy condueting beat, the opposite of an innulator or

insulation,

CONVECTION: The transmission of beat by the
ciretation of 2 Dguid or gas sueh as air, Lopvecton
may be natursl or foreed,

DENSITY: Mass per unit volumez, geovnally exs
pressed as weight pe: uait vohsme, Le. 1D per cu £, .

EMISSIVITY [TOTALL The mtio of the tonl beat
radizting powsr of 3 surface 19 that of 2 black body
Tidedt or perfect radinar} of the we arer xed %1

the same temperature,

GAUGE PRESSURE; Pressure measured From ste
roosphesic pressute 23 ¢ bass, such a5 $team pressure

expressed in Ib per sg in. gavge, or psig,
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HEAT: A form ¢f energy which transfers from ope
system t0 2 second system at Jower tempersture by
virtue of the temperature diference when the two
xre brought into comemunication. o

INSULATION (HEATY: A materis] baving a refs-
tvely high resistance to the Fow' of hest per unit of

thickness, .

LATENT HEAT: The beat shsorbed or rejected by 2
subwzance in changing its s13t¢ withou! changing jts
temperature.

Mb, Mbh: Sumbols which represest 1000 Bru and
3000 Bts per houy, respectively.

HATAN TEMPERATURE: The arithmetic mexn of
inner and vuler surface temperatures of the innsla-
tioan.

POTENTIOMETER: An fnstrument for measwring or
comparing smzli elremomotive forees.

PYROMETER: An instrument for measuring high
temperatures, generally above 900 F.

RADIATION.: The transmission of hest through
space ?.?j‘ WA IReRoR.

SATURATION: The condition of coexistener in
stadle equilibrivn of two or more distipet phases
such 35 Steam over water from which it s being
generated,

SATURATION PRESSURE: The pressure at which
vapar and Bouid o vipor and solid can coexist ip
stadle equilibrivm, T : e

* v

SENMBLE HEAT: Heat which manifests itsell by
tempersture chispe. ' A

SPECIFIC HEAT: The pumber of units of esegy 1o
guired 10 raise the tempersture of 2 tplt mass of »
submance through 1 degree, under specified condic
tions, such as constant prassure, constany volume, e

STEAM:: Weter i the vapor phase. Dry satvraed
sieem iy steam at the satwstion temperative o
responding 10 the pressure, and poptaining po water
in suspension. Wer scrurared steam is the same as
sbove mreeps that it contains water particles in sus-

" pension. Supertected seam is steawn Bt 2 temperz

ture Kigher thas the ssruaticn temperature cor-
respoading to the presswre.

SURFACE CONDUCTANCE: The amonnt of ket
{Bru) transmitt2gd by radiation, coadvedon and e
vectiod from 2 surface do the 2ir or Byuid suroaumd.
ing i, o7 vice verss, in ane hour per sq of surfzoe
for » difference in temperature of 1 degres between
she surfate 208 the surrgunding gir or Fquid

THERM: 100000 Bro, Used in the gas industry,

THERMAL RESISTANCE: The reciprocal of topduc-
tance,

THERMAL RESISTIVITY: The reciprocs] of conduc.

TV,

49 .
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TRADE NAMES OF 85% MAGNESIA AND

DIATO MAGE%MMQMN&LLLMIOM

1240

85%, MAGNESIA
INSUHATION

DIATOMACEQDS SHICA
INSULATION

Custom Malded
Precision Molded

Hi-Temp
Temp-Chek
Epduro
Supescx
By-Temp
Type M
Type 8 18
Praseo 15C
Frasen 150

*Irode numes tegistered ot cupyrighied by mondocturers,

L2

— Mundet Cork Corpprabon

Paboo Produsts Incorporated

The Philip Carey Manufzeruring Company
The Philip Csrey Manufacturiog Company

Ehret Magpesia Manufacturing Company
johrs-Manviile Sales Corporation
Kexsbey & Mattison Company

Mundet Cork Corporation

Mundet Cork Corpertion

Paboo Produnts Incorporited

Pabeo Products Incorporsted

ﬁ 3 : "'; \‘..‘ c:

e ;: : = ‘9_ o
- 1 == 1: fd bt M nc-:

TRADE HAME® MANUFACTURER™

* Supertite The Philip Carey Manwfacturing Company

Thermalite Ehret Magpesiz Mamdacturiog Company

M 8% Magnesia Johns-Mapville S2jes Corporation

Featherweight Keasbey & Mattson Company

?.'I f
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GLOSSARY OF

ASBEST(OS: Asbestos praducts such 25 asbenos
cloth jackels, asbentos wpe, ashestos paper, and xs-
bestos cement, sl magde of mined asbestos Eber, 2re
used ns Enishing matenials where high beat resistance
combined with nonflammubility i desired.
BANDS: Metal strips, sometimes ealled strapping.
made of sieel Enithed in black or goid Incquer, xlu-
minum, brass, gaivanized peel, Stainiess stoel, mnc,
bronze, and monel metal, They sre used as fastenin
on insulation Bnished with pasted cxnvas jackets as
for securing block msuiation 1o squipment such ks
tanks, e1c., the particulas materizi of whivh the bands
xre made depending vpon the requiremerts of the
instalfation.

BLOCKING IN: The process of applving insulation
blocks to rvegular surfaces such as Bttings, valvas,
ribbed equipaent. #1e.

BREARING THE JOINT, BROKEN JOINT: in
double-Jayver construction, staggering the joints in
the outer Jayer with respect to the joints in the inner
faver. :
CABLE: Steci cable. usualiv ¥ in. i diameter, ussd
16 fasten intulation o equipment surfages,
CANVAS: Cotton cloth used as jacketing for pipe
and equipment insvlation. Canvas jacketing is used

in weights ranging hom 2 16 § qz per square yard,

Sewed canvas jacketing is generally xn S-02 canvas.
CEMENT: Finisk Cemenr {3pft). This is 3 Eberad
ashestos cement mixed with a hesi-registant binder.
It may be given & hard surfzce by troweling and is
used where there is Btle Likelihood of wenting.

Finssh Cesens (havd). This is 3 mizture of soft ce.
ment and portland cement, gener#lly in the ratio of
1 of portiand to 2 or 3 of asbestos by weight. It pro-
duces 2 harder fizih xnd i resistan? to oecrsional
warting,

Trssulating Cement. 85% Magnesiz and diatoma-

. Lpous sidica. fon erushed fonm. It 4s mined avith avader

#nd trowsled in place.

Lagging Coment. Prepared from 3 polaviny} ree-
tate plastic emulsion and used 10 cement jacketing
material such a3 canvas to insulation.

Aspbalt (lap} Cervent. An asphaltic sealing com-
pound used to cement or sea] ssphalt-saturated
weztherproof jackets.

CLIPS: Small picces of meta} which ase welded to a
swizee prior to insulation application, fe, secure
wires or bands bolding the inzulation.
FIBROUS ADRESIVE: A thick, gummy, silicate.
cement base materizl, having somt ashestos Eber
ralied with it, wnd p3ed where nacessary to »i in

spplying insulation.

TRADE TERMS.

LAGGING; Any type of jzcketing thateris} such as
¢ataa, aabestos. etc. Insulztion blocks used op tieam:
Jocomative boders ar¢ sometimes called laggisg.
MESH BIRE NETTING: Ao cxled pering,
chisken wire, bea mesh, ere. It s zinowoated iron o7
steel bexagonal wire mash, mesh size wed depend-
ing upsn the parocular installation involved, Mom
commoaly wed are Mn. and 2-in, mash,
MITERING: Coning inoalztion blocks xnd sections
tn Bt pipe bends and other sharply curved surfaces,
" Mitering can be dove with either 2 knie or & sew,
or simply by shaping the molded insulation by hang,
PASTE: A eold water paste made from organic ma-
ternal sod hpnished in dry powder form. Also used
in relerence to 2 Howid sibicate of soda paste, whith
is best-resistant.
PIFE PROTECTOR: Metz] cap, made of 2guuge
rluminur, and fastened with a toogue chasp. Ap
phied over cxposn-d ends of pipe insulation.
PLASTIC WEATHERPROOFING: An asphalt
emulsion mired with asbestos fiber of troweling con.
sistensy that §s resistant to fire and wzather.
POQINTING UP: Filbng in of voids, ge pressiops, ete.,
in iasulagon with cemend.
REMOVARLY INSULATION: Sometitngy ealled
“portable insudztion.” Consists of rmolded insulation,
either biock or pipe insulation, and a wire form coz-
structed 3o that it @n be zemoved and ropleced
guickly end easily, 25 ofien as necessary, with mini-
st damage to fiszlf or to the xdjacent iosulation.
ROSIN PAPER: Sometimes ¢alled buiding papr:
A rosissized sheathing paper weighing about 4015
per vl of 300 sg f.
SHEET METAL JACKET : A jacket made xﬂ:{:f;h“-
ized Hroa, cquip?cd with circumierentias Jangi
tudinal expansion joinis when necessery. Light met.
“ats are ilso used 1o xome taset,
STAPLES: Short iron siaples applisd with 2 stapling
machine or hammereS 13 with 2 Msmmer.
STRAPPING: Signode, Acme oz simiiar metal strep-
ping that can bx polied Bkt with 1enzioning tools,
WERATHERPROQFING FELT: An asbestor el
jackeuing, imprcgnzlcd or "saturated” with asphalt.
Also xxatlable coated with asphak, in addition to
being impregnated, Another type consists of xn
imprograted felt laver with an outer wnsaturated
layer, for greater fire Tesistance.
WIRE: Annealed jron, coppet, galvanized steel, cop-
perveld, and monet wise, the gauge used Sepreding
opon the requirement of the particuiar srstazbion,

o
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Asbestx, duscripbun of. p. 90 - .
Comver bomotn veareh. kewdation of, g 33
fnrubition of steam davm and drum beads, p. %5

AXDesres nernent
- Cover plate, intulam of, p. £6
ingdation of stexm hesders and downedront tubea, p. 26 Density

.- Adhesive (Bbronn ). Seeripoan of, g, 16 = bl e d \"'J \"éandumvy us:&u-&s*' Magpnenis -
- Alt pace as nsulstion, p. 7. 47 and duboiaeous Bbek, p. 65-46
o, Air velouine and sufacr resimance, p, 47 Camdueser, Sebinition b, p. 48
’ ; Coweal bottow vash, insulation of, p. X8 *
Saish, applicstion of, p. 37
{rayplation of duct, brecchings wad Fued, p. 25
forulstion of hurbines, p. X8 - defnison of, p. 45 -
#unlivon of watervconted furnace wah w23 of 855 Magvesia, p. 11 _
|
|

Apphestion procedurar, and Inndetion coplication on
LCotvoctiom, definives ef, p. 48
&subrtion of Brtings aod valves, p, JR
Asbeses cloh fnish - Pistonucwous tilie izrdiason
applicavon of, p, 60 Beacription of, p. Jx 1}
Innation of furbioes, p. 20 erade nimnes for, p. 66
Ashestos prodeets, decnpoon of, p. 70 Divisinn wall tubes, imulation of, p. 26

Arphalt bp cemvens, draripwor of, p. 20 Donneomer tubes, pndiors of, p. 26

Asphab-serursted asbestos felt, application of, p. 35 Do beads, iasulation of, p. 24-25
Iying watersatorxied madaban, g 42

Prucss. iardasen of, p 8558
Rapdy, desttiption of, p. 2 ason ok g

Bexting. sppbeation of, v, 27
Biblogrephy, p. 71 Bronermsies) thickoess of ipnddatos, p. 14.15
Bloxck insudetion Eenissivity

apphextion of, p. 22 detniton of, 1. 48

sorduabon B5¢% Magoctisudiatemaceons vk, of indarwrial surfanm, value of, p. 57

tabie of beat dasses of, p. 67 Eguipmest, insalation of, st Invulotum application on
deseripton of, P30 f.xc}u_-_q,us insulatioe of, p. 29
E5% Magnesia, teblr of beat Josses of, 3, 86 Erpansion joints for metal jsckers, p. 40

Blocking in, Srswriprion of, p, 10 Expansion, thesoal, of pipes, ble of, p. 51

Bolrs, toralation to allow for remxmal of,
from fianges, g, 20
Feh, weatherproobog. ses Weatheroroofing fet, o, 70

trow: hesiers and exchrogens, p. 29
Breaking the joint, broken joint, dueription of, k. 10 Fish cepent, decriphos . P. 16
Finishes

Breechings, insuativa of, p. 27-28
Bru, deimivion of, p, 48 spphicxtion of, p. 3540
' wshasics cement, p 37

whestor eleth, p. 40
asphataztaraied athextes fedt, p, 35

Cable, decripvion of, p. 70
Cadorie, defininon of, p. 46 canvas jrckel, paried, po 33
Canvas, daseripuon of, p. 70 tansas facked wewed, p. R
Canvies finish {ssromapplicd c2piry, .- 35

fxcton applied, p, I7 tnetad packex, o 49

jackes p. 35.36 plasiie weatherproofiag. p. 3E -
Coment. deszripion of vanaws fypes, p. 70 rerynable penel p, 3%

Furaesinzat finish, ser Asbartar elock fnish, p, 0

Cemen:, insulating, p. J6

ot fxings and valves, p, 19 Free-resinians iosolatien, p. 12
Chicien wize, see Wire nesting, mesh, p, 70 Fiings
Ohpr, deweviprion of, p. 4 fianped, xreas of, bk of, p. B3
Combinnion insulation inyulasion of, p. 13

desenprion of, p. 1013 paned canvas fxcket for, p. 35

hest Josses, tables ol, p. 6185 67 . Flenge -insulation
Condurunce, SeBnltinn of, v, 48 ) zpplication of, p. 80
Conductance, yurface, debnivion of, p. 48 asberioa cloth Sxnish for, p. 40
Conduryos, dehnition of. p. 45 pastrd canvas peket for, 9. I8
Conductivity, definition of, p, 48 Flucs, inndlatiop of, p. 25-25
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ouipment Fubpct 10 erpazision, p 3

Furnace-wxll insulanon
apphcavon of, p. X3 wxchangers, p. 28
$nuh of, p. IV Srtings, p. )9
- Aanges p. 20 .
B ot iif foes, p #7258
Cruge prassuss. 8 & P 4B Furmaer walls, watercosled, p 23
beatery, g 39
Hesders, gleain, inruianoz of, p. 86 frrepular surfaces, p. 22
Heads peralich pipang, p. 1P
of heaters and exchangen, insulation of, p. 28 Dipes, ., ¥4-19
of desena, invalation of, p. 2425 removabils, dessviptior of, p. 0
of thell and tube bisdin, tnsulason of, p. 29 rerading eguinipent, p, 34
Heat, dehinipon of, p. 45 steamn dramy, p 2423
Beat Joss " steam headen, p. 96
xnOUR; Lost O, grapd ol p. 15 ' turbines, p, 2%
fioen ereeraized pipicg. p. 47 valves, p. 19
veriehy, P, 30.37

Hext Jors rables
combinstion block inmoiason, p. 67
combination pips meulition, ' 5145
B34 Mapnesia bieck insulation, p. 66 Jacked, merk
B30 Magnesia pipe inndsvion, p, 8580 xpplicavon of, p. 40
horizontal bare siecl pipes snc Eat rarfaces, 5. 58.37 desctipten of, p. 70
Hearwresistant finish ace Asbentos cloth finith Jachel, pasmed canvas, p. A%
Meat pansier, mate of, rthed of caleulation, p. 57 Incker, pewed cinvas, spplicavos of, p. 36
Heat manmnistion theory, p. 4447 Jamt
Heaters, insulnbon of, p, 25 beoken, desenipman of, p. 70
Hex wmh, aer Wire meming, mesh, p. 70 sxpangion, fou pmmal fackess, p. 40
Hughtemporaruse insuladon, see Dictamacesa silica
Lagging. dexripuos of, p. ¥,
Lagging temeny, Sercripton of. p 10

Imvlating tement, desariptien of, p. 70 .
Insulzetien Lxstees bheat, Schnivon of, p, 45
nir space, value of, p 47
vornbinaties, p. 16-11
definition of, p. 49 . Mapesiz, 835
detign comi “emtoms, p. 13-14 apphaation procedares, p. 1634
doying of w. rrasnowed, po 42 ehemusal sworner o p &
wconotmical thackiems of, b, 14415 cotponson of, g, ¥-9
wiect on pressure drep, . 45 sconomicl thicknen of, p. 14-15
fallacies, p. £6.47. Ere-resinaat, p 12
$nithes, p. 3540 genenaf docusnor, of, p. VN0
hre-sesistam:, p, 12 Fcat Jonses, tabis of, p S5.60, 66
genceal diseussion &, p T8 phasical properaes of, p. 1512
historv of p. ¥ physical stuctwe of, p. &
mairichanee, P, 440 nide pames for, p. 68
- molded forms, p. &30 wter-resintant, p, i2
repair of, p. 42 Mainterance of intulstion, p, 4142 -
stractare of, pr. ¥-9, 44 . Mb, Mbh, dchnivox of, p, 48
supperT of, p. 17, 35 Mean temperatuate, deknins of, p. 49
theory of, p. 7 C Metal jackess, p. 50
wzter-sesistant, p. L2 . Xitenng, Sestription, p. 70
¢ Ywsulation xpplication o Molded forms, p. $.10
bontem surfave of equipment, p. 22
breechings, p. 27.28 Paste] doyevipion of, p, 10
zover plstes, o1, 29 : - Pipe
dowmeomer tubes., p. 26 borizamtal bate steel, heat doses from, table of, p, 5637
dram heads, p, 24.05 seandard tive of tedibrasy rod ropper. table of, p. 54
durts, p 2726 thermal expansion, table of, p 53
welded 2nd seamless stenl. paminyl weights, 2able of, p, 82

equipment, groera) disewssion of, p- 22-34
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Prpr :muhtupn .
v iisen 8, 5 1739
heat %osl Ress 'biu of 7
B iSahon fnsalation, p. 8185
5% 7 Masneiin, b, sara“gﬁ, -
PN, PEIY T T
pasted canves jacket for, p. 35
simplifed thickneases, tbl of, p. 30
Pupe protestor, Sescrintion of, p. 70
Plastic weatherpronfing | .
application of, p. 3B
deseription of, p. 20
mainteaance.of, p. L2
Fointing up, desaription af. p. 70
Potentiomeins, delnition of, p. 4§
Piotatare
sbwointe, Sefinitinn of, p. 48
atmspheris, definition of, p. 48
drop in mperbeated x1eam line, po 47
yruge, Schnition of, p. 45
saturation, definstion of, p. 43

Pyrometar, debnition of, p. 49

Radiatioa, dedinition of, p. 48
Removable fnauletion

desaription of, g, 70

for fanyes, p, 0

for inspucting rube sexts, p, 26

For waier rude of furnare wall, §. 23

with metal tavan, for shali knd tube busdie beads, p, 29
Reemovadle paned fnish, . 39
Hesistance, thermal, definison of, -3 1]
Resistivity, thermal, defnison of, p. 49
Roafing feh, spolication of. 3. 38
Aosln paper

xpphizvon of, p. 36

Bescripdon of, p. 70

Rotaring equipment, insalation of, p M

Satruextion, Schninion of, p. 43
Sxturstion pressure, dehniton of. p. 49

“Beetional instiaton

apphicztion of, g, 17-19
deseripgdar of, p. 850
Segroeata) insulanon, deseription of, p, B30
Senrible bext, dchnivon of, p. 48
Fheathing paper. spplication of, p. 36
Shell, of steam drum, inselanon of. p. 24
Shell and tube Lundte hesds, insulation of, p. 29
Specifie hext, Sebnitian of, p, 48
Suaples, description of, p. 70
Steam
debnition of, p, 48
. Bow velocity data, p. 47
pressure drop, ircursion of, p. €7
temprerature drap, distusstion of, p. 47

Steam drums; fswhibod of, pr24SGi s
Stexm heatdery, frssistion of, p, 26
Sl coencismdston o p. 8F
Szappingz drseriplion of, p. 70
Superhbarlons Jiecio over-tinad piping. p. 7
Surfroe-copdurance, defniton of, p. 49

Swface restetance, mir vekooity efect o, p. 6647

Surfrce teimperanwee and daerminstion of beay ki, P. 4667

Temperatere
rinclite. Sefinition of, p, 48
drop in ruperbusied maai, p. 47
ey dekniton'dl, p. 43
Thenn, defaition of. p. 49
Therma conduetiviny:
tesu {01, P 4646
of 835 Magnesle, po 12
Thernal expansnion ¢ pipes, ble of, p, 51
Therma) rencancs, defasuon of, p. 49
Thermal resistiviry, Behamon of, p. 4%
Thickaess of insubivon
Zaermination of, p. 1415
comonoeal, p. 14415
simpiihed thickmena, pipe insuiazion, table of, p. 30
Trade-gnarks, p. 69
Trade parees, p. 64
Trade terms, p, 70

Tuba
seppet watet bes, Sunenzipas and weight, table o, g, 58

T division wall, inndenios of, p. 26

Sowpcomers, fasulason of, p. 25

of watcrwxoled Barnzoe wall, insulation of, p, 23
Trxrhives, inzulzton of, p. 29

-

Viadves

fusuizzon of, p. 18

pasied exnvas facker for, b 3%
Velocity, ais, efiect on rurfzce resimanee of, o, 4547
Vibrebon, xuchoriop inmulstion agitinn, p. 22
Vsl Eandlaven of

ronice]l xbd conver dameny, p. 35

horizonial, p. 3¢

verussh 3. 2

Weiermooied furnace walty

feish for, 1. 33

Inssdation of, p. 23
Watcrresistant insulinea, p, 12
Wnter-satursted inrulssos, dndng of, p. 42
Weatherproofing. ser Plartie wertherproafng
Weatherprbafing feh, Smaviption of. p, 70
Weight. welded and meamless fee] pipe, table of, #, 82
Wize

description of, p. 70

Joops, xpplications of, p. 17
Wire pemting, meth, descrizhion of, p. 28
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FIBER CUSTOMERS

1960 through 1969

ACF, Inc. .
" Adel Corporatio
Aaroset
Atrcreft Porous Medis
Albt Marufacturing Co.
Allpax Company
~Amercoat Corporation.
Amerlcan Alr Filter
Ameri{can Cyananid ¢
American Pipe & onstruction Co,
Arneilcan Wood Board
Amker Internutionat
Arnoco Themtieal Corporation
Asbestos Corporation of Am,
Asbestos de Cecldente 5.4, (Suaraez)
Asbeastns de Mexico, S A,
Asbestos P roducts Mg, Co.
Anbeaton Montermy, SLA, (&3“3!"@2)
Ashestos Textlles Company
ASH Corporation
Ash Corporation
Armstrong Cork Atlantic Research
Autocars, Ltd
Bahcock & Witcox Company
B atdwin-Ehret-Hill
v. B Bealnd Cormpany
Beckman Instruments

Berdix Corporation
Hiack Sivalis & Bryson
Blue Rock Mining

Borg Warner
Brazesport Plastics
Brone & CID

Wallace Buck

Budd Company {The)
Burlington Mills

Calabrian Company {7The)
Cal. Seclentific Glass
Catresin Company
Canadian Internationat
Phtitp Carey

Garribean Asbestos
Catalyst Research

Celotex Corporation
Cemert Asbestos
Certain-Teed Progucts
Chervkee

A, W. Chestarton
Cherri-Mechanical

Chupb & Sons

Cricage Filrebrick

Clark Asbestos

Conneaut Plastics
Continertsl Sliver Line Products
Conley Corporation ¥
Corswed Corporation

Cook Pairt & Famnidh
Corite-Reyrnolds

C.T.4.. ¥

CisCan Chemlcal Company

Davis, R. L.

Deleco Maralne

Betroit Alurninuim
Devetopment Conaultants
C. M. Dexter & Sons
orec Flastic

Dow Chemical Company
Durarmetaiiic Corporation
Dow Smith Coarporation
Ourez Plaktic Dt
Lysdon Producte

Detroit Altaninurs

Fagiston Englnearing
Eaton-Dlkeren
Emplre Corporation
Enfio Corporation
Ewing Ergireering
Exomet Inc,

Flexitallic Comparny

Flinthkote
Fihercast Company

1121AS WK 015




" FIRER CUSTOMERS CONT.

1960 through 1068

GAF Corpopation

Garlock, Ine.

Glem Inc.

General American Trans
General Aniiine .
General Asbastns Gaskel
Generai Fiher

General Elactric

Gemaral Firaelace |
Gifford-HIil America, Inc,
Gladding—MeRean

Greace & Cormpany Central)
Grand Haven Pilastics
Greene Twead

James K. Marbinson

Haveg Induetries

HMays Manafacturding Compary

Hercules, Inc.

Herty Foundation

Hollingsworth & Vosie

Hotmes Insutations Lid

Hooker Chemical

Houper Baper Company

Hope Astestns

Holshousen's

Morizong Inc,

Murlbut Papers
(Meadpaper Spec.)

IACA (Atslantes Intus)

Industrias de Astestos Cemanto
international FPaper Company
International Vermiculite Company
International Wood Products
Insulseat

Johns-Manvilie Corporation
Justice, M, C. G,

Kay Asbestos
Keene Corporation
£, Kellerman

Keasbey & Mattison Co.

Kellogg, M. F,
Kence Inc.

JKeyes Fiber Company

Knglls Atomic Power
Knoviton Bros,

Lab Glas -
Arthyr D, Little

| ockihwed Ga.

. H. Loy

Laubnrizatl Corporation

8 M Compary

Magla Producta

Marbon Ghamical

Mason & Hanger =
iMaterintas Alsiant (MASA)Y
Mathieson Q

McGimnts Marine
Mendpaper Specialtiey
Melion Institute

wMeris Tool -

Mesa Plastics

Midiand Trading
Minnasota Mining

Molded Fiberglax
Monostruciure

Monsanto Chemiceal
Moraine Products

George Morretl

Morton Uherriteal

turdet Cork Cormporation

Naogatuck Chemtcal
National Sypsurn
Natlonal Starch
nNational Tank

Nico Products Company
Nicolat Irndustriaes

G 1.

Orangeaburg Manufacturing Co.

Ovens Systems
Oweng-Corming Fiber Glass

112245 WK 045
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Ml Camilll, -

14

911

FIBER CUSTOMERS
Jergary — July 22, 1970

Alagdin Products
atlas Asbestos Gompany

Armeron, Corrosion Controt Div.

Asbastos Textile Co., Inc,,
Brown Insuiating Systems Inc.

Celotéx Corporation

Cemernt Asbastas Products Co.
Coantey Corporation

Crane Packing Company

Del Mar Western Chemical Inc.
Dow Chemical U.S.A. (Vexas)

© Exochern Corporation

Fibre Process
Flanders Fliters Inc.,
Foseco Canada 1.id.
“oseco Minsen, nc.

Garlock, Inc.

Garlock da Mexico, S.A,
Gulf Coast 5 & S

HMaveg Ircustrias Inc.,
trermationz! Paper $0.

Koon Fiberglas Products Co,

rasonite Canada LG,
Meadpaper Specially

Piespurgh Metals Purifylng Co.
Piumy Cremical

ALC. Srrtth-intand Company
SGuarez Groud

T & M Rubber Specialties
) “Tharrm-x

U.S. Plywood Corporation

Universal Refractories Corporation

Weyerhastiser Company

11164S JW 915




FIRER CUSTOMERS

1970 through 1874

Ataddin Products

Amercoat Corporation

Amarcoat Mexicana, 5.4,
Arnarican Cyanamld Company
Ameron, Corrosfen Control Divn
Armstrong Cork Co., Inc,
Asbastos Products Mg, Cao,
Ashestos Service Company
Asbestos Textite Co., Inc.

Atrtas Chemleal Company

Rendix Coréor-ation

fzeetle Plastics, Irne.
Drazosport Plastics

Cirown Insuiating Systema, Inc,
M, A. Bruder & Sons, Inc.

C.I1.#. Company

Caleott Co., Lid

£ anadian internatioval Papar Co.
Bhitip Carey Corporation

Cartoline Company

Caripbean Ashestos Froducts f.td
Carolina Gasked & Rubbter Co,, ne.
Catalyst Research Corparation
Celotex Carporation (The)

Cement Asbestos Products Co.
Certatn~Teed Products Corporation
Chamical Development Corporation
“ig~Can Chemical & Industrial Sales Lid
Clark Arbestos Company

Cottagen Corporation

Contey Corporation

Control Indusirial Menctova, S.A,
Conwed Corporation

Del Mar Western Chemjegl, Inc.
DeBota, Inc.

Dexter Corporatidn

Dow Chemical .5 A
Durametaltic Corporation

Evans Products Company
Exochem Corporation
Exomel, Inc. .
Exdtermicos Monclova, S A,

Ferro Englnaering Company
Canadian Ferro Hot Tops Ltd
Fibercast Compary
Fiharite Corporation
Fiber Process Dlvn

{8, of Luydall, Inc.)
Fibrebcard Carpoeration
Fibre~Res Producia, Inc.
Flarciers Filter, Inc.
Flintkote Company {Tha)
Foseco Canada L td™
Feosaeo Minsep, InG.
Faseco, S.K. de C.V.

CGAF Carporation

Garteck, Inc,

Garlock de Mexico, S.A,
Greene, Tweed & Company
Guif Coast & & S

Havey industries, Inc.
Haysite Divn

(Formenrly Hays MFg. Ce.)
Herty Fourdation
HMotlingsworth & Vose Corrnpany
Molmeas Insdiations 1.td
Hocker Chemical Corporation

insul Co., Inc.

International FPaper-Company
Imernatioan Vermiculite Compary
Iovwa Faint Manufacturing Co., Inc,

Johng«Manville Corporation

111285 08 G5




Kay Ashestos Company

Keene Gorporation

A J Kellos Construction Co., InG.
Kimberiy~Clark Corporation
Koowlton Brothers, Inc.

Koch Praducts

Kotrane Products Corporation
Koncrete Asf soc, Froducts

Korgell Industries

L.ab Glass Inc.

Landts Sales Company
Lefflnuswell Chemical Company
Los angeles Chemlcal Company

Mesonite Canada Ltd
Materiates Alstantes, S.A,
Meadpaper Specialties
Mexatite Del Norte, B.A
Monsanto Company

National Gypsum Company
(Gold Bond Bldg, Products)

Nicotlet industries, inc,

North American Rockwell

Cwens-Corning Fiberglas Corp.

oG rdustries, Inc.

Patitiex Products Corgoration
fPeritte Processing

Pittshurgh Corning Coerporation
RAttsburgh Matals Parifing Company
urnt Chernie st Corporation
Pelymer Application Inc.

H. X Porter Co., Ine,

Productos Mexallt, S A

CEIBER CUSTOMERS CONT,

1070 through 1974

Ranisan Products Comparny
Resmussen lron Works
Raybestos-pManhatian, Inc.
Readvbullt Products Comparny (The)
Rex-Buckeye Compary

Rochester Paper Company

Rogers Corporation

Alherto Rosa

Rostone Caorporation

AL O, Smijth~Inland Inc,
Smocth—-0On, Inc.
Sprayeraft Corporation
Sprinkmann Sons

Starciard Refractories Lt
Stone Art Company #
Strathmore Paper Company
Susrez Groug

Therme Asbestos, S.A.
Therm~X Compary

. 5. Plywood Corporation
United States Gypsum Company
uUniversal Refractories Corporation

Wagner—ingul Company

Westinghouse Electiric Corporation
Weysrtaeuser Comparny

$120AS JUN. 0 (5
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" FIBER CUSTOMERS CONT.

1060 through 1668

PLOP.G, Industries

Pall Corporation
Pallflex Products
Pawhattan

FPagce Company
Phitlips Pee roleum Company
Pipe Linings Inc.
fltesburgh Cornlng
Pittaburgh Plate & Glass
FPittehuargh Metals
Flastics Engireering
Mimatics & Fibers

Plumb Chernicat
Polymer Rispersion

i, K. Porter Comparny
Potiatc h Forests

FPratt & Whitney

FPremix Inc.

H C. Price Company
Products Mexalit
Froducts Technique
Retfractory & Insulation
Rasmussen Iron Woerks
Raybe stos -Manhattan
Raychem Corporation
Resinoll Emgineering Company
Reststo Chermical Corporation
Rogera Corparation
Rostona Corporation
Frank Ruggles

Rubaried Company

A M. SBafety Razor
Sangarno Elecirta
W, M Schultza
Schundler, &,

Sealite Insulations Manufacturing Co.

Shetl Chemical
Simmonsg {.td

Simpson Flber Compary
Sirnpgon Timbar

Srnith & Kanzler

Smooth-0n, Inc.
Southers Asbestos
Southern Plpe & Casing Company
Spautding Filber Compeany
Special Electric

Sgulre Housge

N, M. Stark Company
Stebbitns Engineering
Sterting Packing
Springfleld Armory
Strathmore Papers
Structural Fihers

Taytor Forge

Techo Eterno Eureka (Suarez).
Terma Asbestos

Terrastone Int.,

Therrnold SEmpary

Thiokot Chemical

Toby Chemlceat

Totman-Margan

tinlon Asbestos

Union Insulating

Untt Plastics

tnited Redding

. 8. Ind, Chemical

. 8. Flywood Corporation
U, S. Polymeric

Urwviarsal Refractories

Vernay Productsd
Victor Manufacturing
Vimaseo Corporation

WK M Divn

wagnar Co., TChas H,

wagner Insutating

Wards Nat'l Science

Wareharm Manufactiuring Company
Welin Davit & Boat

TIZ5AS JUH G5
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FIRER CUSTOMERS CONT .

1660 through 1989

West Jersey Papgr
“West{nghouse Ele ctric
Weyerhseuser Company

wniripool

wilken Insulatton

Williamson Adbesive _
Wilt Faboratory i
wood Conversion Company

wWrenn Paper

F. B, Wright

wurittzer Company

Carl Zehr

48 Insulations
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Abver Tompany

FIBER CUSTOMERS

1954 through 1858

Fibercast Comonny

Acetylene Cyitnder Fiberite

ACE Industries Fibretoard

Atr Reduction fFoster-Wihelter
Altlad Chemical

Armertean Asbestos Textile Garleck, Inc.

Arnerican Srake Shoe
American insuiator
Arnicor [Perrationnl
Asbesios Carporation
Aghestos Product s

Bakelite
Batdwin-Ehret-Hiit
Sartelle Mermoriat
Btangy Faper
Srunswick~8alke
Budd Company
Burlington

Genaral Fiber
General Plastics
Glidden

2, &, Goodrich
Greene Tweed

Haax Baltlery

Haskellte Manufacturing Comparny
Hawley Products w
Hotlingsworth & Vose

Houston Gargmction Company

Ind, Engltwering Co.
Insutation Ceonstructlon

Catifornia Scientific Giess

2alresin Company
Capac Irdustrfes
Campbell Fibre Glass
Priltp Carey Company
Therokee

Chicago Fire Brick
Cincinnati MIlling
Sonneaut Plastics
Lontrot Discnond

Corn Products Campany

Dalias Stove

N, Detrick

thow Chemleal

Presser Manufacturing
Durametallic

Durez Plastics (Mooker Them. )

Thret Magrmnagia
tempire CoOrporation

Keastey-Martison
Kellermman

Arthar B Little

Johns~Manville Corporation
Jotmson-Fagg .

Materiales Alstantes
Maxirm Sllencenr

meatlon Tnatitute
Nongasiractiure

Monsante Chemical
pMoraine Products
Gearge Morreil

Morien Satg

Mundet Cork Carporation

onal Bruck
National Gypsum
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g FIRER CUSTOMERS CONT.

1864 through 1959

*

Matlonat Tank . Vieter Manufacturing
Naugatuck X '
Neches nsulation W, K. M.
Norris Thermador : Charles Wagner

- wallace-Buck
Owen-—hathieson Warcia Mattl Selence
Owens-lilinels Ernest Werner

Whiripool Carporation

Paneo wilkin Insulations
Begsce Company wiltiamson Adhesive
Pise Lintngs Grant Wilson
M., K. Porter Wood Corversion

Wrenn Faper
«  Raybestos-Manhattan

fesisto~-Chemical Yardley Plas tics
Rock Wool Insulation "
Rogers Corperation Carl Zehr

Rogars Slade Hitl ¥
Ruberaid

Frank Ruggtes
Refractory and Insulation
BW.EA
Sacoma-SBlerra
LR, Schundler
Schramm

Southern Insulation
Sprayo Flake
Sprinkman

Drebbing Soglneering
Srerling Supply

Tallman-MeCluskey
Terrastone
Trhermoid

Lnlon Ashestos

L. 8. Polymeric

bl B, Gypsum

14, S, Atneral Wool

1y, 8. Ruroer

tinjversat Packing
Lnjversily of Catifornla
University of New York
LUinbversity of Wwasrmington

C112BAS s 15
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TEXTILE CUSTOMERS

Jarusry « July 22,

Arnaron, Corrasion Control Dlvn
Azhestos Speciatties Co,

A. W, Chasterton Co,

Crane Packing Company

Detaware Valley Prg & Rubber Co., Inc.
Geriock of Canada, t.td
Ceneral Gasket Corp.
Cordan Sasket & Facking o,
Mennig Arbestes & Packing Co.
Hercules Packing Co.
(Richardson Co.)

ranufaciurera a Inversionista, S.A,
M, Mauritzon & Co.

Prelps Packing & Rubber Co.

Sacomn Slerra nc.
Sepes Corporation

Tarvpa Fubhar & Gasket Co,, Inc.

1878
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TEXTILE CUSTOMERS

1970 through 1974

Anchor Packing Campany (I ne) Nokl Incustries, Inc.
Acy Maaufactiuning Company _
Ashestos—Fab, Inc Phelps Packing & Rubber Co,, Inc.

Azbestos Products & Fabricators Fhdenix Asbestos Manufacturing Co.
- Porter Hayden Company

Sralding & FPacking Works of Am., e, .

- Raybestog-Manhattan, Inc,

Capital Rubber & Speclality Co., Inc. Carl E£. Roerning Indusirisal Sales
Caralina Gasket g Rubbter Co., . Rust Erginesring Company (The)

A, W. Chesterton. Company _

Chresterton, Mexicana, S.A. Sacomo-Sierra InG.,

Crane Packing Company Sepeo Corporation

Delaware Ashestos & Rubber Cormpany Tampa Rubber & Gaskel Co,, Ing,
Detaware Valtey Packlirng & Rubber Co, Tri~State Roofing & Sheet Metal Co.
Dico Plastics Irne C. . Thurston & gons, inc,

Draco fMecharical Supply, Inc. .
tinlversal &I Products Company
Eropak-Mex ., S, AL

Ethyl Corporation

Gariock, Inc.

Gartock of Canada 1.t4

General Gaskel Corporation
Gordon Gasket & Packing Compary’
Graens, Tweed & Cornpany

mHennig Ashesios & Packing Company

rerculas Packing C erporation
(Richardson Co.}

igustorn-Saskel & Raciking Company

Industrial & Marine Specialiies Inc.
Interspace Corpoaraiton

Mangfacturera eJdnversioniata, S.A,

M AMauritzon & Company
Minnesoia Mining & Mfg. Co.
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TEXTILE CUSTOMERS

1860 through 1969

Aber Cormpany

Act Foundry

Acme Print,

Anrotec Industiries

Al Reduction Sales

Afr Researer Manuf acturing Co.
Arnercoat Corp oretion

Americun Asbestos Textile Corp.
Amertcan instrument Company
Armoop Chemical

Anchoe Packiirg

An Cor Iwd, Plas,

Arey Marufactaring

Armatrong Contracting

Asbestos Duct

Anbestos f~ab, Ince.

Asventos Rroducts & Fahricating
Asbestos Products L.os Angeles
Agbestos Products, Bt Paat
Atlas Agbestos

g8 T.y. gEngineering

Harmans Engineering

angor Lumder

Say-or Corporation

Bell & Gosselt Comparty

Brelrmiont Packing & Fubber Company
Eerwyn {umber

Bralding & Packing Works of Am.
Eridgepors, Clhy of

€2 ronewlek Corporation

CaCan

2htHe Carey Manufastueing Company
Cash & Care, Lumber Compary

AL W, Chesterton

Contirental tHamord

Cooke Electric

Corrugated Asbesios

Crang Packing Company

LGlidtten Company

DC A Food Farhustries

D¢ aware A pestos & Rubher Co.,
Delaware Valley Packing & Rubber Co,
Dennagan & Gotd.

M FL Detrick Company
Dow Chemical

Dow Smith

£, I Dufont

Eagie Ashestos
Lmpaguetaduras
Fureka Facking

F & M Manufacturing
Fiterite Corparait®

Flange Klamp

Fiexco, Ired

Fiex{tallic Gasket

Fluoro Plastics

Foster Wheeler Corporation

Garicek, nc,

General Asbestos & Rupber
General Gasket

General Refractortes Co,
General Btael Company

0. O, Genter Company
Ceorgla Institute of Tachnology
Glastic Corporation

Grady C. Rich

Grand Rapids Part

Grant Wilson

Great Lakes Carbon Corporation
Green Tweed & Jompany

Gulf Knoer & Supply

Ceorge Vv, damilton

Marco Chemicat, Ina.
L. Z. Harnisch
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TEXTH.E CUSTOMERS CONT,

1660 through 1968

marrison Radlator

Heacon, Inc,

Henniyg Ashestos

Hercules Packing Company

B3l Hirschberg

Honmeter Al

Hotderie Bros,

Heood Spronge Rubber

Rope Ashestos Inc,

Hougton Gasket & Packing Campany

1.1...5. Elect. Veont,
industrial & Marine Specialties

Jeanetiew Slass Company
Johns-Manville Products

Kaiser Aluminum
Kenmore Lumber
KErkill Rodber
Peier Koowe
Kovash

Laboratory Service
L.ewers & Cocke
.08 Angeles, City of

3 M Company

Marufacturera e Inversioniste, B AL
&Y Mauriizaon & Comgoaeny

PCHTawW EdiSon

aMike Bros,

Minresota Mining

rolded Fther Glass

Masate Bullding Products

rMortan Cherntoat

maagllar Congtruction

Munaco Fracking & Rubbar Cao,, Inc.

New Jersey Astestos Corporation
Niprwalk Treucek

Oxford Roval Mushrgom Products Tre,

Pacific Power & Light

Packing Enginsers Corporation
Pan AmericanWorid

Paul's Asbestos Products

Bako Tile

Brelps Packing & Rubber Company
Philadeionia Asbestos Corporation
Phoenix Ashestos

Pilisbury Company {(The)

N, K. Porter

R & Corporation -

. ©. Ramsey & Cgmparny

Rayvbe stos-Marhattan

Refractory & Insulation Corporation
Reichotd rnical

River Road Lumber Comparny

Roeth & Cutler

Rotary Compary (The)

Rust Engloecerting

SBacomo Marmafacturing Company
Sacomo-Bierra Ina,

Sarndia Corporation

Seal~Tite Marufacturing Compary
Benn & Clapper Caltyinet Shop
Sepcy Corporation

Southereastern Products Corporation
Space Fiex Corporation

Alex Stafford

Stebpins Engtneering
Srar-~O~Matic

Sterling Packing

Stone Art

Srorer Rybhar

Structural Farms

Surbeam Sgulpmert

113645 J& 015




TEXTILE CUSTOMERS CONT,

1860 through 1969

Tallman-MeCluskey

Tapiist & Harding

Ten Copper

Thatcher Glass

Thrall Car Manafaciuring Cao.
CL R Thurston

Turner Srooks

Tywond Industries

Urarco Industries, Ine
Underwriters | aboratory
Union Astestos & Rubbepr Co.
Unlon Cartide Corporation
L. S. Gagket Company
U.S Industries

th, 5. Polymenic

U 5. Plywood

U 5 Rubber Company

U 9. Bweet

tUniversal Qi Products
University of [1Tinois

USSP Grarmgd Rapids

S New York Oty

USP San Francisco

ventura ¢/ Catabrian

T e, wannamasaker, NG,
Wwalln Dawvit Boak
Wiltson Rayrrstyxd
Wioogiall industries

Zia Company (Thed

11318 JUK 015




TEXTILE QUSTOMERS

1854 through (955

Coast Manufacturing
Columbla Fourkiry

 Abar Company (7 ne)
Ate Research Manufacturing Co.,

Alexandrin-Reg,

Atlgoma Plywond

American Asbestos Jompany
Ameprican Asbestos Textile
American Srake Shoe
American Cyanamid
Anchor Packing Co,
Anchorage Plastics
Arnhauser Schantz

Armeo Dratnage
Armstrong Cork

Art Institate, Chicago
Aslhe stos Dwet Construction
Asbestos Fab

Asbestos Froducts Ine
Asbestos Product & Fab
Asbestos Products L AL
Asbestos & Magnesin
Asuestos Textite

Astro Plastics

Altla s Powder

Habbitt Pige Company
Baketite

Datdwin i

Haifas Tgg Products
Besch Alrcrafl
Barwyn L mber
ZFlaw—Knox
frunswick Asbestos

T

¢ atifornis Rubber
Calresin

Talkumet Buliding
Cajvireat Fiperglass
Cancllex AAT
Tapac industries
Cealicote

A w. {hesterton
Thetron Corporation
Cincinnat! Milling
Cincinnatl Testing

Colurmbla Southern Chemloal
Cantinental Diamond

Corde Chemlical

Crane Packing Company
Custormn T raft -

Dalias Siove

Delaware Fire Eguipment Co.
Detrick, M., M,

Diamond Boat Company
Dutton Asbestos

Foko Progucts
Fureks Macklng ™
Fabricon F#ducts
Fatrehiid Engine
Firmallne Products
Flexco inc,
Flexitallic Gasket
Flexrook

John Flocker
Formica Corpom tlon

Carlock, Inc,

Garlock Packing Company
General Plastic

Geneva Boat Company
Global Padking

Guodyear Afrcrafl

Grant Wilson

A P, Green

Creene Twesad

Hartford Cloy

Heacen ing,

Hennig Asbestos

rMitles MeCanna

Holmes & Narver -
Hosking

Howard [oats

Hunwer Manufacturing Ca.

113245 N D5




TEXTILE CUSTOMERS CONT.

1954 through 1086

Industrial Gloves
(v Eleateid
International Molding Plastics

Jomms-darieille Corporation
Johnson Fagy

Kirkhill Rubber Commpany

LLaSalco
Liauld dNitrogren

Marmyte Corparation
M, Mauritzon

MeC rakerrRipley
Meralclad Insutation
Mississippl Power
Jofy Mobhr

Maolded Fibreglass
MOmoS i ueture, Ing
Monsante Chermicat
Moghey Bros
George Morrelt
Morton Salt

ML Ine .,

Natlonsl Brick

taavional Gypsum

ationel Tank

Matiomal T hread

fNavgatuck Chemical

MNew Jersey Asbestos Comparny
Narthern Rlasiics

Pracking Engineers
Fearson Plastic

Prelps Packing Campary
Fhlladelohia Aslesies
Pipe Linings

Ripastore

Pinshurgh Comning
Ptastic Products

Plastic s & Coal Chemical
Ptaring Aca. Company

Ptikrice Company
oty Flzer

Froduct Tech Canada
Product Technigques

o M Corporation

Raybestos~Manhattan
Re qcetion Motorsa
Reliance Packing
Roeth & Cutler

Ralph Rowan

Sagoms Manufacturing Company
Schering .-
Scnundier >

meal Tite :

Sealview .

Sentinatl Glass Company

AL O, Benlth Corparation

H. A. Smith

Southeastern Products

Southerr Ingutation

Southern Onie Fabricaters
Sparkier Mamufacturing Company
Atex Stafford

Srandard Ot Company

Star Glove

Stethamn Lapeoratorles

Srauffer Cnemical
Stearns-Rogers

Stedfast Rubber

Sterting Supply

Struct Forms

Sunbeam Equipmant

Swanee Williams

Tatlan- MoCluskey
Ternasses Copper
T SLon

Vaion Asberntos
tinlversity of California
U 8. Gasket

. 5. Naval Ordinance

113345 JN 015
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TEXTH.E CUSTOMERS CONT,

1954 through 1959

). 8. Polymeric
U. $. Plywood, Baltimore

£ Bromnx
i Chartotte
» Chicags
i Cleveland
v, Denver
w0 Detroit
i Kansas City
e Knoxvitie
et L.ouistana
" Las Angeles:
1 Medford

) Rk Miarmn!

" B - Newark ~

L MNew Yaork
Ly Brilad el phia -
3 Pitrsburgh ¢
¢ Fortland
" Salt l.ake Cilty
b San Francisco
” Seattle

U. & Rubber

Wallace & Gale
Wwest Back
Wwheater

waod Conversion
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