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N “Those Camerons are the bestinsurance we've got!”

Fot [ No other drilling contral wnit offers so much pretection; $wift clasure of rams,

remete tontrel aperating valves within susy reech of the driller, solf-feeding ram packing
for & pesitive seal and to permit pipe retation through desed rams; closing ratie of
k approximately 8 to | (well pressure vs. closing pressure), uiilization of wek presture in
5 ® helping close rems, end quick rem thange design which parmits changing aof largest size
rams in @ matter of minytes.

. Cameren Pvmwo-OnnM Yowevt P + and Rewling Valves ote yove bext
x4t K st hatardous well pressvres. Before starting o wildcet or @ well in @
‘& preven Mgh pcaum aren, be wre your drilling toairal wnits sre of wdvauats capucity

and medera design . . . be wre they're Camerens!

106 neine

(/u//my cornlvel

CAMERON IRON WORKS, INC. » P. 0. BOX 1212 » HOUSTON, TEXAS
Esport: 7¢ Trinity Placs, New York, N. Y. Represented in the sterling ¢rea by:
Sritish Qilfield Equipment Co., 1M, Duke's Court, 5. Jomes's, London SW.1. Englend
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* Kaylo Heat Insulation is a
- hydrous calcium silicate =

a revolutionary heat-saving
‘material= outstanding both
in performance and ease
of application.

KAVIO FMPE INSMATION & mede Mo Simplified
Dimensions! Stenderds of thickneises and diamaters
for vy nesting, when petassery,

...Q:’oneered by OWENS"LLINOIS Glass Company

MATN OFFICE: TOLIDO 1, ONIO—KAYLO SALIS OPFICES: ATLANTA ¢ BOSTON ¢ BUFFALOD + CHICAGO + CINCINNATI » CLEVILAND
DLTROIT ¢+ HOUSTON « MINNIAPOLIS « NIW YORK ¢ ORLANOMA CITY o PHILADSLPNIA o PITTSRURGH ¢ ST. LOUIS » WASHINOION
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e obtain . re information e products adveriiced soe poge (-5}

. i
LOW K" FACTOR—Biltions of e
scopic air spaces which compose the structure
of Kaylo Heat Insulation give it exceptional
insylating value.

- TEMPERATURE RANGE UP T0 1200° F.

—Kaylo Heat Insulation eliminates the need
for combination coverings in nearly all operat-
ing conditions.

LONG SERVICE LIFE—Kaylo Heat Insuls-

tion remains dimensionally stable, strong and
efficient over the years—although exposed to
temperatures up to 1200°F, '

INSOLUBILITY IN WATER—Even when

saturated, Kaylo Heat Insulation retains about
85% of its strength, It returns to its original
strength after drying.

HIGH STRENGTH—Breakage of Kaylo Heat

Insulation is almost negligible in shipping and
installation—workmen can walk on insulated
equipment without causing breakage.

LIGHT WEIGHT—since Kaylo Heat Insula-

tion weighs only 11 pounds per cubic foot, it is
exceptionsally easy to handle and apply.

WIDE RANGE OF SIZES AND SHAPES
~—Kaylo Heat Insulation’s unmatched selec-
tion of sizes and shapes reduces the number of
pieces required per job.

EASE OF CUTTING AND FITTING — o:-
dinary tools of the trade are used to install
Kaylo Heat Insulation. The material is non-
irritating to the skin and non-toxic.

For complete deteils an o of the advene
fager of Keoyle Moot insvietion, write
Dept. N-249, Owens-Rineis Gloss Come
pony, Keyle Oivisien, Tolade 1, O,
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among the first to recognize
tmproved materials and meth-
3 ail industry has quickly ac-
by pew heat insulation material of
Rdroas calcium silicate type. A
eally reacted mixture of lime and
b coataining small amounts of
e Sber for hinging action. the
{al looks quite similar to other
S psulating materials commonly
e industry. It is not glass. In out-
“sppearance, its distinguishing
stertistics are an almost chalky
Bpess and a comparatively smooth
pe texture, even when sawed.

perly made hydrous calcium sili-
different from other insulating
fs now on the market because
unique combination of physical
eristics. Although it has a den-
ealy 11 1b per cubic foot. it has
age flexural strength in excess
pei and a compressive strength of
pei. [nsolubility in water and incom-
ibility are two more of its outstand-
characteristics. [t is effective through-
the eatire temperature range from
10 1200 F. Because its thermal con-
tivity is conservatively stated at 0.39
100 mean or 0.54 at 300 mean tem-
lute. it is frequent practice to
ify 12-in. less thickness for Kavlo
stion than for “combination™ in-
8¢ materials in the range from 50¢
1200 surface temperature.

ts new material is produced under

7 numbered Re. 23.228. 2.547.127,
Hv‘g er pending patent applications.
crorous calcium  silicate insulation
;i b n used principally in the medium
n tﬁh temperature range. because it
X 15 range that the material per.
S 1o greatest advantage. It may be
Kion. ;:{‘:V'ads a low temperature insula.
‘Dloyedl ed proper vapor seals are
m;:mu.\ calcium <ilicate insulation
hufcts of certain tvpes have been

actured and sald cummercially by

Qb.

Lry

l.hﬁ:cé‘” of research, Kaylo Division, Owens.
lasa Company.

€ PETROLEUM ENGINEER, April, 1952

Extremely light weight—11 Ib per cubic foot—makes handling easy;
Simplified Dimensional Standards facilitates nesting and application

E. C. SHUMAN"

-

Owens-Illinots Glas~ Conipany since
1943. The story of how this company
researched and developed the non-glass
insulating material is interesting. It is
also an inspiring example of the Ameri-
can Way. Without the vision. resources,
and technical know-how of “big busi-
ness.” this material would not be on
the market today.

Development of hydrous calcium
silicate products hegan in 1938, The
company wanted materials of construc-
tion 1o <upplement its Insulux glass

EXCLUSIVE

Hydrous Calcium Silicate Heat Insulation

block. already well.established. and it
had a2 great deal of manufacturing and
engineering experience with the two
principal markets used in hydrous cal-
cium silicates—lime and sand.

Many other companies and groups
have experimented with various hydrous
calcium silicate products. Work had
been done in Germany in the early
1930's. Several independent research or-
ganizations and manufacturing compa-
nies in the United States and Canada
had attempted 1o deselop commercial
materials during this perind. One group
was able to produce experimentally

C-55

“-M‘ - .

% TIM e b




"..
|
i
i
|
!
:
3

1
N
I

Applicator saws pipe insulation to fit short run.

Standard forms of hydrous clacium silicate heat insulatios

Chart of sizes, forms, ond thicknesses of hydrous calcium silicate insulation.
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limited quantities of a calcium siljegyy
product which they called Microparite,
{t was a structural material, and ihers
is an experimenta] house on Long Islang
today. which is built almost =2atirely of
this material. except thoe parts thy
ire exposed to weather.

Until the company’s physicists, ¢hem.
i~ts. and engineers :tudied the wompo
nent materials and lexrned the detils
of their reactions, howeser. no nne hed
produced a stable, uniform product with
the advantages now found in the bydrons
calcium silicate.

Research had reached the pilot plamt
~tage of manufacturing by the outset of
Rorld War [I. Hvdrous calcium sificate
heat insulation, then being made at 3
converted brick plant at Berlin. New
Jersev, was approved by the U. 3. Nawy,
which used it for marine insulauonl
Even in those early days. the materi
proved stronger. more durable.
easier to handle than others tested,

After the War. construction began
4 quarter-mile-long manufacturing p
at Sayreville. New Jersey. and manu
turing of hydrous calcium silicate be
there in March. 1948.

The original plant at Berlin. New
sev, where the forerunner of toda
hydrous calcium silicate heat insula
was first produced, has been rem
and enlarged almost continually to
come a sizable and modern factory, fr
the outside looking much like aty
glass plant. The glassman who ¢
it. however, finds himself in strange
roundings.

The S‘ayreville, New Jersev. plaat, |
though little changed on the ou
«ince its construction. has under;
extensive chgnge Wilhin duﬂng the
four years as the company has pert
improved processes.

P




Gither Calcium Silicates

lefum silicates, of course. are not
to the chemist. Portland cement
be called a calcium silicate. for x-
. Even <ome types of glass can he
calcium silicates. although being
products. they are not tvpical
rs of -the familv. Kavio in-ula-
however. is a chemically reacted
uct. and is a permanently set and
le product when it leaves the plant.
land cement is an incompletelv re.
chemical compound insofar a-
ate use is concerned and does not
its permanent set until mixed
water. Glass is a fused product
no water, its raw materials melted
blended at high temperatures.
e manufacturing of hvdrous cal
silicate insulation 1s essentially a
ical reaction operation. Lime.
tsbestos. and water are mixed to
a slurry that is poured into metal
s to shape the desired product. The
ion of this slurry is accelerated by
use of elevated temperatures in
prescure vessels calied indurators.
induration. or hardening. the ina-
1 is dried to practical commerecial

limits. 1t should be noted that. because
a chemical reaction is involved. there is
no “binder” in any Kavle insulation.

The millions of tiny air spaces per
cubic inch that are left in the material
after the moisture is driven off give thi-
insulation its light weight and low ther-
mal conductivity. Every cubic foot of
insulation contains so many tinv air
~paces that the tntal area of the surface
-urrounding them i» about 100 acres.

Bv varving the proportion of water in
the formulation it is possible to obtain
products in ‘arious densities. As the
density increases. strength becomes
greater and insulating value less. The
density of 11 b per cubic foot presently
used for heat insulation was established
after long research as the one that rep-
resents the optimum combination of
physical characteristics for that use.
from a practical viewpoint.

A 20.Ib per cubic foot hvdrous cal-
cium silicate i manufactured also. in
the form of twe building products—in-
<ulating roof tile. for ron{ decking. and
core material. for fabrication by other
manuflacturers into fireproof dnors and
wall panels.

Unique Combination of Physical
Characteristics
The fire recictance of hvdrous calcium

" «ilicate is due to its mineral composi-

tion. which withstands high tempera-
tures. It will withstand service tempera-
tures as high as 1200 F for an indefinite
period. without loss of thermal efficiency.
Actually. because exposure to high tem.
peratures drives off residual moisture.
the thermal efficiency of the material
improves after installation and use.

As might be presumed from its strue-
ture, hydrous calcium silicate has a high
absorption: vet it is not permanentls
damaged by wetting, Even when :atu-
rated. it retains a high proportion of it~
normal strength. and after drving it re-
gains it= normal strength and insulating
value. It does not dissolve nor crumble.

Irs hvgroscopicity is low. After six
hours exposure in an atmosphere of
120 F and 90 per cent relative humidity.
for example. it absorbs only 0.9 per cem
moisture by volume.

With a —pH factor of about 10. Kayle
in=ulation is rust-inhibitive. Contact with
metal coverings or fasteners, therefore,
uffers no problem. This includes even

Heat loss and surface temperotures of various thicknesses of hydrous caicium silicate pipe insulation applied to 20-in. pipe.

Ambient still air 80°F.

3 { 1 1
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conductivity constant, K.

“ean Temperature. °F N

Raetationship between temperagtyre and the

aluminum. unless the insulation is sat-
urated.

The muaterial has remarkable dimen-
ional stability. Linear shrinkage after
21 hours' expu-ure to 3 temperature of
250 F i~ onlv 0.8 per cent. and only 1.5
pet cenl Jiter exposure to 1200 for the
-ume tenath of time.

Wide Range of Forms

t{vdrous calvium silicate heat insula-
tion i< made in two basic forms in which
feat in~ulating block and pipe insula-
ion are further divided into meny other
term~. Al units are 36 in. long.

For the insulation of flat surfaces
tiers s tlat block, For the insulation of
ve~atls from # to 60 {t in diameter. ihere
1+ cunsed biock. Thicknesses {rom one
through fse inches in increments of one-
nalf inch ace asailable for both forms.
W iddthe are three, six, nine. twelve, and
erghteen inches.

For in-ulatinn of pipe- and tubes from
one-half inch ta ix feet in diameter.

Karlo insulation is made in numerous
worin~, all to Simplifed Dimensional
~tandards o successive layers “nest’l.
For tubes and pipes through twelve
inche~ in Jdismeters, it is made in sec-
sonal form 1iwo pieces to the circum-
ferencet. For diameters through 24 in..
it ie masle in tri-segmental form ithree
preces to the arcumietence). For diam-
wtars through 41 in.. it is made in quad-
wamental form four pieces 0 the cir-
sumierencer. For diameters to 6 ft, it
~ made in k--egmental form (pieces
nominatly 18 in. wide and with various
radit of curvarurer,

Thicknes-es range from one inch
through five inches. in increments of
wne-half inch.

The tri. quad. and k-segmental forms

- ire unigue. and are made possible only

by the high strength and light weight
of the material. On larger pipes, they
permit the user to reduce greatly the
number of pieces applied to insulate a
siven surface of pipe and reduce the

sttt o annts b appe gty
Sare. haneddes feaey pror s wap g
weteht of the materal makag "5\%
PArger s eass ta lt and nangpe ¥
Fae laree pipes with :Pmp,r:'
above 300 F rhe number of prece ,t
applisd s reiaced even further In
ratge i caslomary 1o apeiv .,
thickaesses of other insulaung
rads 3 Jdiatemaceous arth tupe
tr the seface i ~utficient Mickpag,
redae the temperature to U e gy
and 85 per cent magnesd of othey p
terial as an outer laver. Up to 1200
angle laver of hvdrous calcium 3;5 .
cnsually of lesser thickness than the f
mer combination eovering. s g} oe.
i needed. thay
A -tandard 20-in. pipe with ,
perature of 700 is 3 zvod -xampy
the labor ~yrved by the wse af ‘nvde
caleium silicate in-ulation. Wity !
~tandard forms and ty pes of heat ip
tion. the applicator must haa;jl:u
pieces for each 3 ft of pipe, W,
k-srgmental insulation. he handley b
three. ok

A1l sizes and thicknesses of thig m
insulation 17> made to Simplified gy
wmensenal Standards. This svateq o
devised by Rav Thomas. staff engiy b
far Union Carbide and Carbon Q,”
ration. 4= 4 means of ~implif}'ing the
spplication and ~torage of pre.fo
heat insulation. At the time that Thomey
first publizhed his proposal o the g,
tem, this company was considering sig,
ilar wleas. Hydrous calcium <ilicate wy
among the first. if not the firse, hey
insulation to be manufactured in cop
forntance with his system. [t is greg
ually being adopted by other manufpe.
turers.

tUnder the Simplified Dimensiong:
=tandards system, every piece of pig
insuiation is made with an outside di
~ter that corresponds to that of a st
ard pipe. Under the old svstem. pipe
in-ulation is made in what are callel
standard and double standard thid
nesses. So-called standard and doublg
~tandard thicknesses are const
through certain ranges of pipe di
eters. Because standard pipe sizes g
often actually larger than their nomi
diameters (e.g., “one-inch” pipe has
actual OD of 1.32 in.. “six-inch” p
an OD of 6.63 in.}. pipe insul
made to the old svstem will not a
nest.

To avercome this handicap. the §
plified Dimensional Standards
varies the thickness of the ins
from nominal thickness. So-called
inch™ thick insufation for a “oneis
pipe is actually 1.08 in. thick.
inch” thick insulation for a “sizd
p‘pe is ac[ually 094 in. thick.
cariations are insignificant as to th
conductance tand our heat loss c3&
take actual thickness into account).

Ty
)

" 2y,
iouy,
Mat,.

Owens-lilinois plant at Sayrevilie.
New Jersey, one of two plants ~
devoted entirely to the production
of hydrous calcium silicate.
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result is that insulation tmade to this
svstemn will afwavs nest. Any size or
thickness will fit <nugly over either a
standard pipe or another size or thick-
ness of insulation.

Savings by 5.D.S. System

The savings anticipated by Thomas
in creating the svstem have proved prac-
tical. Because of the interchangeability
of insulation made to this system. the
number of sizes and thicknesses re-
quired to do a given job is greatly re.
duced. This is particularly beneficial to
the user who keeps inventories of mate-
rial for maintenance, He no Jonger need
keep in stock ail sizes and thicknesses
that might be required for his insulated
equipment. Instead. he can stock only
enough sizes and thicknesses to make up
the necessary combinations.

[f processes are changed after equip-
ment has been insulated, thereby neces-
sitating greater insulation thickness. the
user can simply apply another layer to
his existing insulation. He need not re-
move the first insulation and apply a
new, *hicker covering.

It - worth noting that the 1200 F
effective temperature limit of hydrous
calcium silicate also applies here. Often
insulations must be removed from
equipment because new operating tem-
peratures exceed 500 or 600 F limits of
the material.

Savings in Application

To the engineers who design and
specify and to the workmen who apply.
the advantages of Kaylo heat insulation
products are many, the limitations few.

The “limitations™ are tied up with the
advantages. One is that the material is
so strong and rigid that it cannot be
broken and shaped easily around irregu-
lar surfaces, a not uncommon practice,
though not considered good workman.
ship. On the other haad, it is this
strength combined with light weight
that makes it possible to manufacture

Pieces of insulation under waler a week, after being pylled
out of mud left by Missouri River flood at Kansas City.

and apply the insulation in largec =izes
than has been previous practice. This
~ame strength makes it possible for the
applicatot to cut *hydrous calcium sili-
cate insulation to fit irregular surfaces
or odd spaces with an ordinary saw, or
even with a knife. Applicators who use
it learn the new “tricks of the trade™
quickly.

Applicators appreciate the fact that
hydrous calcium silicate is non-toxic
and “easy on the hands.”

And this high strength makes it pos-
sible to walk on insulated pipes and
equipment during installation, and also
reduces the amount of insulation break.
age during construction. The insulation
foreman on a large refinery project in
[linois where this insulation was used
throughout, remarked recently that the
wasted insulation for the entire job
could be hauled away in a pick-up
truck. Estimators are learning to use a
~maller breakage factor when hvdrous
calcium silicate is specified.

It is not unusual for applicators to
mix crushed magnesia insuiation with
water to form a paste and force it into
small areas to be. insulated. Hydrous
calcium silicate, being insoluble in
water. cannot be used this way. This

Telescope of sectionol hydrous colcium
silicate pipe insulation,

illustrating how Simplified

Dimensional Stondards allows nesting.

Same pieces after being cleoned
under o stream of tap woter and dried.

same water insolubility, oweser
nates damage {rom rain before -
voating on outside jobs. ang ;..
need for replacing insulation if .1
water [leake occur in insylateq

Refining towers. insulated »y:
weathercoated. have withstoad

rains and high winds withouy 53

Hydrous calcium silicate insyls:
applied in the same manner a3
insulating  materials. [t is a3
either with or without camvas eos.
and can be -trapped. wired or 5
to surfaces being insulated, Pa;r
4ny type compatible with an 2.
~urface can be used. {ts nail and »
holding power are better than 3+
[t has good affinity for insuiann,
finizhing cements.

Due 10 its compatibility with a +
+f adhesives. plus the fact that it .-
to Simplified Dimensional Stan.

hydrous calcium silicate pipe insu.

as well as block may be <hiplaps
order. Shiplapped insulation :
gether like shiplapped lumber. :
ing staggered joints in single lay
plication. Skilled applicators oftea
their own shiplapping in the feid.

. a saw or even a chipping hamme

The variety of forms of heat
tion that can be made in the plaa:
the field by sawing, drilling, lamr
or combinations of them is almo:
less. Skillful, conscientious wo
have found numerous shortcuts
these methods. The engineer a:
estimator need only to decide
product promises to be the mor
nomical for their requirements.

:\llhnugh a relative newcomer
field this heat insulation is a
material in the oil refinery and 2:
essing field. Among the companie
it for major installations are
Texas. Gulf, Sinclair. Standard -
Jersey, Standard of Indiana. 3t
of Ohio. Standard of California. :
Pure Oil, Imperial Oil. Phillips.
Cities Service, and Humble.
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