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Johns-Manville Asbestos Mines

Johns - Manville owns
extensive mines in both
the United States and
Canada.

In Canada, the mining
of Asbestos is by the
open quarry method.

MINES ~ ASBESTOS, P.Q.

Form No. M-15—Copyright 1924 by Johns-Manville Inc.
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Some of the Johns-Manville Factories

WAUKEGAN , ILL.




A Few of the Main Johns-Manville Branches

# o
o
4
(i [
> & *:‘«
(K TR
iy
i
¥ ot
. e
I
\
=
c‘.ﬂcﬁr’o
\ vt
= = SERVICE

\ CLEVELAND /




Johns-Manville Service to Industry

A Contribution to America’s Progress

ville has achieved and maintained

supremacy in its field because,
through the scientific development of As-
bestos, it has served the industrial world
as has no other institution in America.

ESTABLISHED in 1858, Johns-Man-

More than a century back, the power of
steam was discovered. Coal then as-
sumed new duties as steam fuel. Later
the development of electrical power gave
us another of Nature’s forces to use, and
in our use of steam, electricity and the in-
tense fires required by industry, we were
constantly faced with the problem of con-
trolling the tremendous forces we had
evoked. Asbestos has greatly assisted in
the solution of this problem. Through in-
sulations, packings, brake linings, roofings
—in innumerable ways, it enables us to
bend to man’s service forces which were
once his master.

Asbestos stands unique—a world-old
rock which is immune to the action of
heat, water, weather and wear—a fibrous
mineral which can be spun, woven, felted
or molded into useful form. So closely
does it fit the needs of this new world ot

steam, electricity and blazing furnaces,
that it seems to have been almost pur-
posely designed.

More than half a century has been de-
voted by Johns-Manville to making As-
bestos fill these needs efficiently and econ-
omically; and this catalog is in reality a
record of accomplishment. We are pre-
pared to furnish alarge variety of products
made of Asbestos, Magnesia and related
materials, as well as many other special
articles for general industrial use.

Johns-Manville Service does not stop
here. At each branch is maintained a
fully organized Construction Department
for the application of our materials. This
department includes a force of experi-
enced and competent engineers and skilled
mechanics thoroughly familiar with the
application of our products.

Throughout the book will be found val-
uable technical information relating to
our various lines; and in the appendix is
a collection of tables of engineering data
which makes this volume not only a cata-
log but an engineer’s handbook as well.
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The Story of Asbestos

Piece of crude asbestos, just as it comes
from the mine, split to show
the mineral fibres.

ILLIONS of years ago this earth

went through untold ages of flame,

slowly forming a marvelous min-
eral—as heavy and dense as marble, yet
literally a nugget of silky fibore—ASBES-
TOS.

Asbestos is one of the most remarkable
substances found in nature. Its unique
properties are unparalleled. Wood burns
—Asbestos will withstand flame and high
temperatures. Stone disintegrates—As-
bestos long resists erosion. Steel rusts—
Asbestos is immune.

It is a peculiar species of the horn-
blende family of minerals. Its composi-
tion is chiefly silica, magnesia and a
small quantity of alumina, ferrous oxide
and water. The fibres formed by this
chemical combination are perfectly smooth
and non-tubular and in these respects are
different from all other known fibres.

Paradoxically, it is the link which com-
pletes the chain between the vegetable
and the mineral kingdoms. It is in fact
a mineral which seems to possess some of
the properties of the vegetable kingdom,
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for it is at once fibrous and crystalline,
elastic and brittle, heavy as rock in its
crude state, yet as light as thistledown
when treated mechanically. Through
countless ages this mineralogical mystery
has remained intact, having successfully
resisted the manifold assaults of time.

Asbestos is found in various parts of the
world, but of unusually pure quality in our
extensive mines in the Province of Quebec,
Canada and in Chrysotile, Arizona.

Asbestos is quarried in much the same
manner as stone, and, when it comes from
the mine, looks like ordinary rock except
that it has a gray or dark green surface.
After being mechanically treated the re-
markable mineral fibres extracted from
the rock can be spun, woven and otherwise
manufactured into many useful articles.

For centuries Asbestos was but a curi-
osity—the mystic mineral, the paradox of
ages. But today it is a recognized neces-
sity, developed by the efforts, the courage
and the resources of those manufacturers
who, from the beginning, have recognized
its possibilities.
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Johns-Manville Insulating Materials

ORE horsepower from the world’s
M coal pile is one of the big problems

of industry that touches us all. The
economy with which coal is burned is as
important in regulating the price of life’s
necessities as the cost of raw materials or
the price of labor.

But if saving coal means losing power
the ultimate economy is doubtful. Hence,
“More power delivered per pound of
coal” is the aim of all industry as it strives
for economy. ‘“More heat delivered per
ton of coal” is the aim of every fuel-user.

It is the growth of production—with its
correspondingly greater needs—that has
made one of the most important results of
the development of Asbestos by Johns-
Manville, the saving of heat through in-
sulation. Johns-Manville has developed
materials, built on asbestos as a base,
that retard the escape of heat from boilers,
furnaces, pipes and flues—heat energy that
would otherwise be wasted.

Johns-Manville Insulation Service, the

perfecting of these heat insulations and
their application to thousands of power
plants, is saving power by saving fuel—
millions of dollars worth annually; nor
does this include countless other installa-
tions on the heating systems of offices and
buildings generally, where coal is burned
for human comfort.

Thirty years’ specialization, directed by
the highest engineering talent, has enabled
Johns-Manville to develop and produce
insulations of exceptional efficiency and
durability under every service condition.

Asbesto-Sponge Felted, for example—
a remarkable felt which combines the
“dead-air cell” insulation of sponge with
the endurance of asbestos—is ranked first
in efficiency by independent investigators.
Or 859, Magnesia—or Improved Asbesto-
cel, Zero, Anti-Sweat, or Brine and Am-
monia Insulations—whatever your needs,
you can meet them efficiently with one of
the Johns-Manville Insulations described
on the following pages.
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Insulation

HE real object of insulation is to pre-

vent the flow of heat to the outside

surrounding air from a boiler, appa-
ratus or pipe in which it may be generated,
stored or conveyed, or to prevent the flow
of heat from the outside to fluids or solids
which should be kept cool or at low tem-
peratures.

The unit of heat is a B.tu. (British
thermal unit)—just as a gallon is a unit
of liquid measure, a foot a unit of linear
measure or an ampere a unit of electrical
current flow.

The flow of heat from the fluid in a bare
or insulated pipe to the outside surround-
ing air is measured by the number of heat
units that flow through the walls of the
pipe, or insulation, or both, and is usually
expressed in the number of B.t.u. that flow
through an area of one square foot in one
hour—(B.t.u. per square foot per hour).

The rate of flow through a certain thick-
ness and at a certain difference in temper-
ature determines the conductivity of the
material through which the heat flows. A
smaller number of heat units flow through
a given thickness of a material with a low
conductivity than through one with a high
conductivity.

The relative efficiencies of various in-
sulating materials may be appreciated by
comparing their conductivities under sim-
ilar conditions.

An insulation that would allow no flow
of heat through it would be 100 per cent.
efficient.

Material that offered no resistance to
the flow of heat would have an efficiency
of 0 (zero).

The two examples above are the two ex-
tremes that do not exist, but the 100 per
cent efficient insulation is nearly obtained
by the application of any one of several
Johns-Manville forms of insulation.

The efficiency of an insulating material
is expressed by a percentage which is the
per cent saving which would be effected
by insulating a pipe with that material,
over what would be lost if the pipe were
left bare or uninsulated.

The efficiency per cent is obtained by
subtracting the heat loss of the insulated
pipe from the heat loss of the uninsulated
or bare pipe and dividing the difference by
the heat loss from the bare pipe. See How
to Use Efficiency Tables on page 243 of
Appendix.

On the following pages are tables and
technical data pertaining to Johns-Man-
ville Insulations, and on page 248 of Ap-
pendix is table showing thickness of steam
pipe insulation recommended for various

temperatures and pressures.




OHNS-MANVILLE Asbesto - Sponge
Felted Insulation is made of layers of
thin felt, composed of asbestos fibre and

particles of finely ground spongy material
forming an extremely cellular felt, built
up like a book in laminated form, thereby
confining a large volume of minute dead
air cells in the felt and between the layers.

Johns-Manville Asbesto-Sponge Felted
Insulation possesses not only very high
initial efficiency as shown on the follow-
ing pages, but permanent efficiency year
after year because of its extremely dur-
able construction.

Because of its construction, and unlike
insulations of the molded type, Johns-
Manville Asbesto-Sponge Felted is tough,
flexible and practically indestructible.
Pipe vibration, and the general wear and
tear to which insulation is subjected, will
not pulverize Sponge Felted Insulation
or break it away from the pipe. Even if
subjected to excessive moisture or satu-
rated with water it will dry out and
regain its initial efficiency. Whenever
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Johns-Manville Asbesto-Sponge
Felted Sectional Pipe Insulation

S

The most durable, efficient and adaptable in-
sulation known for insulating pipes conveying
steam at high pressures and temperatures.

necessary it can be removed from the pipes
and replaced without injury.

Expansion and contraction of pipes will
not wear away or harm the inside of As-
besto-Sponge Felted Insulation. Because
of its durability, adaptability and perma-
nent efficiency it provides exceptional eco-
nomy. Sections are cut entirely through
on one side only, which is a distinct ad-
vantage from an insulating standpoint.

Johns-Manville Asbesto-Sponge Felted
Sectional Pipe Insulation is furnished in
thicknesses from 14” to 3", in 3-foot sec-
tions with canvas jacket and brass-lac-
quered bands, to fit standard pipe sizes.
Specifications for insulating with Johns-
Manville Asbesto-Sponge Felted Insula-
tion will be found on page 11.

Also furnished in sheets and blocks for
boilers, flues and other large regular sur-
faces. Sheets 24” x 36" and blocks 6" x
36", in thicknesses from 14" to 4".

For descriptive data on this insulation
in sheet and block form, see page 35.

See approximate weights and price list
on page 28.
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Standard Specifications for Insulating Steam Pipes
with Johns-Manville Asbesto-Sponge

Felted Sectional Insulation

All live steam and feed water piping shall be insu-
lated with Johns-Manville Asbesto-Sponge Felted

Sectional Insulation applied in different thick-
nesses for different classes of piping as follows:

Steam Pressure or Condition

High Superheat
Superheat

Insulation on pipes larger than 4”

Higher than 200 lbs. (or low superheat)
100 to 200 lbs.

0to 25I1bs.
Feed Water Piping

SUPERHEATED STEAM PIPING

Pipes larger Pipes Pipes
Steam Temperature than 4"’ 2” to 4” 142" to 114”
.600° to 700° F. 3" 3 2"
.500° to 600° F. 215" * 21" 2"

*In addition to sectional insulation, Johns-Manville Insulating Cement 15” thick is to be applied over the Asbesto-Sponge Felted

HIGH PRESSURE (OR LOW SUPERHEAT) STEAM PIPING

MEDIUM PRESSURE STEAM PIPING
25t01001bS. ...iiieeiraciintiioiiiiiiiiiiiiaianans 267° to 338° F.

LOW PRESSURE STEAM AND FEED WATER PIPING

.388° to 500° F. 214" 27 14"

.338° to 388° F. 2" 14" 17
11/217 ll/zll 1"

.212° to0 267° F. 17 1” 1
1 1 1

Thickness of Insulation

Superheated Steam Piping

The insulation for superheated steam piping
shall be applied in at least two layers to make up
the total thickness required, as specified above.
The first layer shall be applied to the piping with-
out canvas jacket and be secured in place with
annealed iron wire wrapped around its circum-
ference and fastened on at intervals of 6”. [All
joints in the insulation shall be sealed during ap-
plication with Johns-Manville Insulating Cement.
These joints shall be filled with cement as the
sections are applied and the sections shall then
be tightly drawn together by means of the wires
referred to above. Any cement protruding from
the joints shall be plastered back with a trowel.]

The second or succeeding layers shall be ap-
plied as described above and shall be so placed

that all joints in adjacent layers are broken or
staggered. Canvas jacket is to be omitted, except
on outer layer of insulation on pipes 4” and
smaller,

On all pipes larger than 4” after the sectional
insulation has been applied as specified above
there shall be applied over this a finish of Johns-
Manville Insulating Cement 15" thick applied in
two coats and troweled to a smooth and uniform
surface.

Where the cement finish is not used it is more
than ever essential that all joints be well sealed
as the purpose of this cement finish is to make
certain that there are no open joints through
which heat can be lost.

High Pressure Saturated Steam Piping (or Low Superheat)

The insulation for high pressure steam piping,
where thickness is 2” or more, shall be applied in
two layers to make up the total thickness as given
above and, where thickness is 115" or less, in a
single layer of the required thickness. The can-
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vas jacket shall be omitted from the first layer
where insulation is applied in two layers. All
joints shall be cemented and the insulation shall
be secured in place with wire in the same manner
as specified for superheated steam piping.




Low Pressure Steam and Feed Water Lines

The low pressure steam and feed water pip-
ing shall be insulated with a single layer of
the required thickness, as given hereinbefore.

This insulation shall be applied with joints
closely drawn together and canvas jacket pasted
down.

Fittings and Flanges

The bodies of all flanged fittings and all
screwed fittings, including valves of the larger
sizes (4” and over) shall be insulated with block
and cement insulation of the same material and
thickness as is used on the pipe lines on which
they occur. The block insulation shall be securely
wired in place with annealed iron wire and all
joints shall be filled with insulating cement. The
insulation shall be finished with Johns-Manville
Insulating Cement troweled to a smooth and uni-
form surface.

All fittings smaller than 4” in size shall be in-
sulated with Johns-Manville Insulating Cement
applied in layers, each about 15" thick, to the
same total thickness as the adjacent pipe insula-
tion. Each layer of this cement is to be allowed
to dry before the next layer is applied and each
layer, except the last, is to be applied with a
rough surface. The last layer is to be troweled
to a smooth and uniform surface.

Flanges may be insulated with either a perman-

ent or removable and replaceable type of insu-
lation.

The permanent type of insulation shall consist
of a built-up block and cement insulation con-
structed of the same material and of the same
thickness as the adjacent pipe insulation and ap-
plied as described above for fittings.

The removable and replaceable type of flange
cover shall be of the same thickness as the adja-
cent pipe insulation and shall be constructed as
follows:

Use suitable size and length of Johns-Manville
Asbesto-Sponge Felted Sectional Insulation to
completely encircle flange and overlap the ad-
joining pipe insulation at least 2” on each side of
the flange. Secure this flange insulation with
wire and fill the space between the pipe and
flange insulation with Johns-Manville Insulating
Cement and apply a thin coat of Johns-Manville
Insulating Cement over the entire surface of the
flange cover.

Finish of Insulation

After all insulation has been completely ap-
plied and all cement surfaces troweled to a
smooth and uniform finish, apply over all insula-
tion on piping and fittings an additional jacket of
8 oz. canvas. This jacket is to be sewed on over
a lining of heavy rosin-sized paper and all seams

are to be located where least visible.

This canvas jacket shall be painted with first
a coat of sizing and then with two coats of fire-
proof paint or lead and oil paint of color desired.

(Where re-canvasing is not desired or is con-
sidered unnecessary, see Note B.)

Weatherproof Jacket

If piping is located out of doors and is exposed
to the weather the additional protection of 8 oz.
canvas and paint may be omitted and in its place

" the insulation shall be protected with a Johns-
Manville Asbestos Weatherproof Pipe Insulation
Jacket, secured with rings formed of No. 16
Copper Wire wound once around the jacket and

ends twisted tightly together. These wire rings
are to be placed on 4” centers. The jacket is to
lap at least 3” in all directions and all horizontal
laps are to be located on the side of the insulation
and turned downward in order to shed all water
from the surface.

NOTE “A”: Johns-Manville maintains an
Engineering Department at each of its Branches,
which will on request recommend proper thick-
nesses of insulation for various special conditions.

NOTE “B”: The light canvas jacket regularly
furnished with the insulation shall be neatly
pasted down over all laps. The pipe insulation
shall be additionally secured in place with brass
lacquered bands furnished with the material,
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placed at suitable intervals at least two bands per
section of pipe insulation.

All cement surfaces shall be finally finished
with a jacket of light canvas neatly and securely
pasted on.

NOTE “C”: When extremely low tempera-
tures are encountered out of doors special recom-
mendations will be given by any Johns-Manville
Branch Engineering Department.



D —«f"\(\\lﬂj‘ e

N

... Johns-Manville Service to Industry .

What Insulation

HE efficiency of an insulating mate-

rial is expressed by a percentage,
which is the per cent of heat saved

by using the insulation as compared to
what would be lost if no insulation were
used and the pipe left bare or uninsulated.
The efficiencies of all insulations vary
according to the size of pipe to which they
are applied and according to the differ-

Efficiency Means

ence in temperature between steam in the
pipe and air surrounding the pipe, as well
as according to thickness of insulation.

Complete information regarding the use
of efficiency tables with examples to illus-
trate will be found on page 243.

For table showing total heat loss from
bare pipes, see page 244.

EFFICIENCIES OF STANDARD THICK JOHNS-MANVILLE ASBESTO-SPONGE FELTED

SECTIONAL PIPE INSULATIO

N ON VARIOUS SIZES OF PIPE

Pipe Size, Temperature Difference Between Pipe Surface and Air Surrounding Pipe
Inches 50° 100° 160° 200° 250° 300° 350° 400° 450° 500°
Per Cent. Efficiencies
B4 vowwnn ¢ veleEE & samena 68.5% 71.2% 78.37 75.5 % 7.1 78.7Y, 80.4% 81.9% 83.1%, 84.6%
34 et s damEn S e 719"  743° 762 781 ° 796 810 826 838 85.0 86.2
1 74.3 76.5 78.2 79.9 81.3 82.6 84.0 85.2 86.2 87.4
VL cwncn w & wamosniy & ¥ wwmien 75.7 b 79.5 81.0 82.3 83.5 84.9 86.0 86.9 88.0
1’2 ..................... 77.0 79.0 80.5 82.0 83.2 84.4 85.7 86.7 87.6 88.6
T 78.6 80.4 81.9 83.3 84.4 85.5 86.7 87.6 88.5 89.3
79.8 81.5 82.9 84.3 85.3 86.3 87.56 88.4 89.2 90.0
80.6 82.2 83.6 84.9 85.9 86.8 87.9 88.8 89.6 90.3
81.2 82.8 84.1 85.4 86.3 87.3 88.3 89.2 89.9 90.6
81.8 83.3 84.5 85.8 86.7 87.6 88.7 89.5 90.2 90.9
82.1 83.6 84.8 86.0 870 87.9 88.9 89.7 90.4 91.1
82.3 83.8 85.0 86.2 87.1 88.0 89.0 89.8 90.5 91.2
82.7 84.2 86.4 86.5 87.4 88.3 89.3 90.1 90.7 91.4
83.0 84.5 85.6 86.8 87.6 88.5 89.5 90.2 90.9 91.6
83.4 84.8 85.9 87.0 87.9 88.7 89.7 90.4 91.1 91.7
83.5 84.9 86.0 87.2 88.0 88.8 89.8 90.5 91.2 91.8
83.8 85.1 86.2 87.3 88.2 89.0 89.9 90.6 91.3 91.9
EFFICIENCIES OF 174” THICK JOHNS-MANVILLE ASBESTO-SPONGE FELTED
SECTIONAL PIPE INSULATION ON VARIOUS SIZES OF PIPE
Pipe Size, Temperature Difference Between Pipe Surface and Air Surrounding Pipe
Inches 50° 100° 150° 200)° 250° 300° 350° 400° 450° 500°
Per Cent. Efficiencies
72.9% 75.0% 76.8 9% 78.4% 80.07 81.5% 82.99, 84.29 85.29
T80 T°  To4"  368° ewd” 8357 8i9”° sso” 870"
78.1 79.8 81.3 82.7 84.1 85.1 86.3 87.3 88.1
9.7 81.2 82.5 83.8 85.1 86.1 87.2 88.2 89.0
80.7 82.3 83.5 84.7 86.0 86.9 88.0 88.8 89.9
82.7 84.0 85.2 86.2 87.2 88.1 89.1 89.9 90.6
83.7 85.1 86.1 87.0 88.1 88.8 89.8 90.5 91.1
84.5 85.7 868 87.7 8817 89.4 90.3 91.0 91.6
85.0 86.2 87.2 88.1 89.1 89.8 90.6 91.3 91.9
85.5 86.7 87.7 885 89.5 90.1 91.0 91.6 92.1
85.9 87.1 88.0 88.8 89.8 90.4 91.2 91.8 92.83
86.3 87.4 88.3 89.1 90.0 90.6 91.4 92.0 92.5
86.7 87.8 88.6 89.4 90.3 90 9 91.7 92.2 92.7
87.1 88.1 89.0 89.8 90.6 91.2 91.9 92.5 92.9
87.5 88.4 89.1 90.0 90.8 91.4 92.1 92.7 93.1
87.7 88.6 89.8 90.1 90.9 91.56 92.2 92.8 93.3
87.8 88.8 89.6 90.3 91.0 91.6 92.3 92.9 93.4
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EFFICIENCIES OF 2” THICK JOHNS-MANVILLE ASBESTO-SPONGE FELTED
SECTIONAL PIPE INSULATION ON VARIOUS SIZES OF PIPE

Temperature Difference Between Pipe Surface and Air Surrounding Pipe

100° 150° 200° 250° 300° 350° 400° 450° 500°
Per Cent. Efficiencies
76.6% 17.5% 79.29, 80.7%, 82.09, 83.59% 84.69, 86.19, 87.49,
78.6 80.3 81.8 83.1 84.2 85.5 86.5 87.8 88.8
80.7 82.2 83.6 84.8 85.8 87.0 87.8 89.0 90.0
82.0 83.6 84.9 860 87.1 88.0 88.8 89.8 90.8
83.4 84.7 85.9 86.9 87.8 88.7 89.5 90.4 91.2
85.1 86.2 87.2 88.1 89.0 89.9 90.6 91.4 92.1
86.1 87.2 88.2 89.0 897 90.5 91.2 92.0 92.7
86.8 87.9 88.8 82.6 90.3 91.1 91.7 92.5 93.2
87.4 88.4 89.3 90.1 90.8 91.5 92.1 92.8 93.5
87.9 88.8 89.7 90.5 91.1 91.8 92.4 93.1 98.7
88.3 89.2 90.0 90.7 91.3 92.1 92.6 98.3 93.9
88.6 89.5 90.3 91.0 91.6 92.3 92.8 93.5 94.1
89.1 899 90.7 91.8 91.9 92.6 938.1 93.8 94.3
89.4 90.2 91.0 91.6 92.2 92.8 93.3 94.0 94.5
89.6 90.4 91.2 91.8 92.4 98.0 93.4 94.1 94.6
89.9 90.6 91.4 92.0 92 5 93.1 93.6 94.2 94.7
90.1 90.8 91.5 92.2 92.7 98.3 93.7 94.3 94.8
EFFICIENCIES OF 24” THICK JOHNS-MANVILLE ASBESTO-SPONGE FELTED
SECTIONAL PIPE INSULATION ON VARIOUS SIZES OF PIPE
Temperature Difference Between Pipe Surface and Air Surrounding Pipe
100° 150° 200° 250° 300° 350° 400° 450° 500°
Per Cent. Efficiencies
77.3% 78.9% 80.7% 82.19, 83.7% 84.89, 85.9% 87.09% 88.09,
80.0 81.6 83.2 84.4 85.7 86.7 87.7 88.5 9.3
82.2 83.5 85.0 86.0 87.2 88.1 89.0 89.7 90.4
83.8 84.9 86.2 87.2 88.3 89.1 90.0 90.6 91.3
84.9 86.0 87.2 88.1 89.1 89.9 90.6 91.2 91.9
86.5 87.5 88.6 89.4 90.3 91.0 91.7 92.2 92.8
87.5 88.4 89.4 90.2 91.0 91.7 92.3 92.8 93.3
88.3 89.1 90.1 90.8 91.6 92.2 92.7 93.2 93.7
88.9 89.7 90.6 91.2 92.0 92.6 93.1 98.5 94.0
89.3 90.1 90.9 91.6 92.8 92.9 93.4 93.8 94.3
89.7 90.4 91.2 91.9 92.6 98.1 93.6 94.0 94.5
90.0 90.7 91.5 92.0 92.8 93.3 93.8 94.2 94.6
90.4 91.1 91.9 92.0 93.1 93.6 94.1 94.5 94.8
90.8 91.4 92.2 92.7 93.4 93.8 94.3 94 7 95.0
91.0 91.6 92.4 92.9 98.5 94.0 94.4 94.8 95.1
91.2 91.8 92.5 98.1 98.7 94.1 94.6 94.9 95.2
91.4 92.0 92.7 93.2 93.8 94.2 94.7 95.0 95.3
EFFICIENCIES OF 3” THICK JOHNS-MANVILLE ASBESTO-SPONGE FELTED
SECTIONAL PIPE INSULATION ON VARIOUS SIZES OF PIPE
Temperature Difference Between Pipe Surface and Air Surrounding Pipe
100° 150° 200° 250° 300° 350° 400° 450° 500°
Per Cent. Efficiencies
78.9% 80.6% 82.19, 83.49, 84.6%, 85.89% 87.09% 88.19, 89.19,
81.7 83.1 84.5 85.6 86.6 87.6 88.6 89.6 90.5
83.5 84.8 86.1 87.1 88.0 88.9 89.8 90.7 91.5
85.0 86 2 87.3 88.2 89.1 89.9 90.8 91.6 92.3
86.1 87.2 88.8 89.1 89.9 90.6 91.4 92.2 92.8
87.7 88.7 89.6 90.3 91.0 91.7 92.4 93.1 93.7
88.7 89.6 90.5 91.1 91.7 92.4 98.0 93.5 94.2
89.5 90.3 91.2 91.7 92.3 92.9 93.5 94.1 94.6
90.0 90.8 91.6 92.1 92.7 93.3 98.8 94.4 94.8
90.5 91.2 92.0 92.5 98.0 93.6 94.1 94.6 951
90.8 91.5 92.2 92.8 98.83 93.8 94.3 94.8 95.2
91.1 91.8 92.5 93.0 98.5 94.0 94.5 95.0 95.4
91.5 92.2 92.9 93.3 93.8 94.3 94.8 95.2 95.6
91.9 92 5 93.2 93.6 94.1 94.5 95.0 95.4 95.8
92.1 92.7 93.4 93.8 94.2 94.7 95.1 95.5 95.9
92.3 92.9 93.5 93.9 94.4 94.8 95.2 95.6 96.0
92.5 93.0 93.6 94.0 94.5 94.9 95.8 95.7 96.1
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Johns-Manville 85% Magnesia
Sectional Pipe Insulation

For the insulation of pipes conveying steam

OHNS-MANVILLE 859, Magnesia
J Pipe Insulation combines the high non-
conducting qualities of carbonate of
magnesia and asbestos, affording a light,
efficient insulation. Under actual service
conditions, Johns-Manville 859, Magnesia
has proven itself to be the most durable
and efficient insulation of the moulded
type. The Johns-Manville manufacturing
process produces an 859, Magnesia with
the maximum number of voids or minute
dead-air cells which increase its natural
resistance to heat transmission and reduce
its weight. In addition, this process pro-
vides maximum mechanical strength con-
sistent with high efficiency.

The efficiencies of Johns-Manville 859,
Magnesia are given on pages 17 and 18.

Johns-Manville 859, Magnesia Sectional
Pipe Insulation is made in various thick-
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nesses from standard (approximately 1"
thick) to 3” thick, in 3-foot sections with
canvas jacket and brass-lacquered bands,
to fit standard pipe sizes up to and includ-
ing 12" in diameter. For larger pipes,
curved segments or blocks are supplied.

Also furnished in blocks for covering
boilers, boiler flues and other large regular
and irregular surfaces.

Blocks are made 3” x 18" or 6” x 36", in
thicknesses from 15" to 4".

Specifications for the application of
Johns-Manville 859, Magnesia Insulation
will be found on the following page.

For descriptive data on this insulation
in sheet and block form, see page 36.

See approximate weights and price list
on page 28.




All steam piping shall be insulated with Johns-
Manville 859 Magnesia Sectional Insulation of
proper size and thickness, with all joints sealed
with Johns-Manville Insulating Cement. (See
note “A”.)

The bodies of all flanged fittings and all
screwed fittings, including valves of the larger
sizes (4” and over) shall be insulated with block
and cement insulation of the same material and
thickness as is used on the pipe lines on which
they occur. The block, insulation shall be se-
curely wired in place with annealed iron wire and
all joints shall be filled with insulating cement.
The insulation shall be finished with Johns-Man-
ville Insulating Cement troweled to a smooth
and uniform surface.

All fittings smaller than 4” in size shall be in-
sulated with Johns-Manville Insulating Cement
applied in layers, each about 12" thick, to the
same total thickness as the adjacent pipe insula-
tion. Each layer of this cement is to be allowed
to dry before the next layer is applied and each
layer, except the last, is to be applied with a
rough surface. The last layer is to be troweled
to a smooth and uniform surface.

All flanges shall be insulated by method “A” or

* Standard Specifications for Insulating Steam Pipes with
Johns-Manville 85% Magnesia Sectional Insulation

“B,” depending upon whether flange insulation is
to be removable and replaceable or non-replace-
able.

Method “A”—Use No. 19 half-inch mesh gal-
vanized iron wire netting for forming frame for
the removable and replaceable flange.

This wire mesh should be cut into two pieces
of such a size that each piece will encircle one-
half (74) the flange, and with the ends turned
down so that they will meet and come in contact
with the insulation on the pipe.

Attach to this wire mesh frame Johns-Man-
ville 859, Magnesia blocks or sectional insula-
tion of proper size and length and wire in place
with wire lacing.

Apply on the ends of this removable frame
Johns-Manville Insulating Cement of the same
thickness as that of blocks or sectional insula-
tion, then apply, over entire surface of flange
cover, one-half inch finish of Johns-Manville In-
sulating Cement.

Method “B”—Apply built-up block and cement
insulation of the same material and of the same
thickness as the adjacent pipe insulation, as de-
scribed above for fittings.

Finish of Insulation

All of the above insulation, including fittings,
valves and flanges, shall be finally finished and
additionally protected with 8-ounce canvas, neat-
ly sewed on, over rosin-sized paper, and this can-
vas painted either with fireproof paint, or lead

and oil paint, of the color desired. This extra
canvas covering to be placed over the canvas
jacket furnished with this insulation. (When re-
canvasing is not desired or considered unneces-
sary, see note “B.”)

Weatherproof Jacket

If piping is located out-of-doors and exposed
to the weather, the additional protection of 8-
ounce canvas and paint may be omitted and in
its place the insulation shall be protected with a
Johns-Manville Asbestos Weather-proof Pipe In-
sulation Jacket secured with rings formed of
No. 16 copper wire wound once around the jacket

and ends twisted tightly together. These wire
rings are to be placed on four-inch (4”) centers.
The jacket is to lap at least three inches (3") in
all directions, and all horizontal laps are to be
located on the side of the insulation and turned
downward in order to shed all water from the
surface. (See note “C.”)

NOTE “A”—]Johns-Manville maintains an en-
gineering department at each of 'its branches,
which will, on request, recommend proper thick-
ness for various pressures and temperatures.

NOTE “B”—If insulation is not to be re-can-
vased, lacquered bands furnished with the insula-

tion are to be applied, at 18” intervals, on all
sectional insulation.

NOTE “C”—When extremely low tempera-
tures are encountered out-of-doors, special re-
commendations will be given by any Johns-
Manville Branch Engineering Department.
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What Insulation Efficiency Means

HE efficiency of an insulating ma-

terial is expressed by a percentage,

which is the per cent of heat saved by
using the insulation as compared to what
would be lost if no insulation were used
and the pipe left bare or uninsulated.

The efficiencies of all insulations vary
according to the size of pipe to which they
are applied and according to the difference

in temperature between steam in the pipe
and air surrounding the pipe, as well as
according to thickness of insulation.

Complete information regarding the use
of efficiency tables with examples to illus-
trate will be found on page 243.

For table showing total heat loss from
bare pipes, see page 244.

EFFICIENCIES OF STANDARD THICK JOHNS-MANVILLE 85% MAGNESIA SECTIONAL
PIPE INSULATION ON VARIOUS SIZES OF PIPES

—— Temperature Difference Between Pipe Surface and Air Surrounding Pipe

ipe Size,

Inches 50° 100° 160° 200° 250° 300° 350° 400° 450° 500°

Per Cent. Efficiencies

61.7% 64.8% 67.99 70.5% 72.7% 74.9% 76.8% 78.7% 80.6%
65.8 68.6 713 3.7 5.7 W 79.83 81.1 82.7
68.7 71.2 8.7 75.9 M 79.5 81.1 82.6 84.0
70.3 72.9 75.1 .2 78.9 80.6 82.1 83.5 85.0
2.1 74.3 76.4 78.3 80.0 81.7 83.0 84.4 85.7
76.7 78.6 80.5 82.1 83.3 84.5 85.7 87.0 88.2
78.0 79.8 81.6 82.9 84.2 85.5 86.7 87.9 88.9
78.8 80.6 82.8 83.6 84.8 86.0 87.1 88.2 89.3
79.5 81.2 82.9 84.2 85.4 86.5 87.6 88.7 89.7
81.7 83.1 84.5 85.8 86.9 88.1 89.1 90.0 90.8
82.0 83.5 84.8 86.0 87.1 88.3 89.3 90.1 91.0
82.3 83.7 85.0 86.2 87.3 88.4 89.4 90.3 91.2
8.7 84.1 85.4 86.4 87.6 88.7 89.7 90.5 91.3
83.4 84.7 86.0 87.1 88.2 89.2 90.1 91.0 91.8
83.7 85.1 86.2 87.3 88.4 89.4 90.2 91.1 91.9
84.0 85.2 86.4 87.5 88.5 89.5 90.3 91.2 92.0
84.2 85.4 86.5 87.6 88.7 89.6 90.4 91.3 92.1

v

EFFICIENCIES OF 115” THICK JOHNS-MANVILLE 85% MAGNESIA SECTIONAL PIPE IN-
SULATION ON VARIOUS SIZES OF PIPES

Pipe Size, Temperature Difference Between Pipe Surface and Air Surrounding Pipe
Inches 53° 100° 150° 200° 250° 300° 350° 400° 450° 500°
Per Cent. Efficiencies
69.49% 71.8% 74.2% 76.2% 78.19% 80.09% 81.7% 83.59% 85.29%
2.8 74.9 7.1 79.0 80.6 82.2 83.8 85.4 87.0
75.3 7.3 79.2 810 82.5 84.0 85.3 86.7 88.1
7.1 78.9 80.6 82.2 83.¢ 85.0 86.3 87.6 89.0
78.2 80.0 81.7 88.2 84.6 85.9 87.2 88.5 89.9
80.5 82.0 83.6 84.8 85.9 87.1 88.3 89.5 90.6
81.6 83.2 84.6 85.7 86.9 88.0 89.1 90.1 91.1
82.5 83.9 85.3 86.5 87.6 88.7 89.6 90.6 91.6
83.0 84.4 85.8 86.9 88.0 89.0 90.0 91.0 91.9
83.6 85.0 86.3 87.3 88.3 89.3 90.3 91.3 92.1
84.1 85.4 86.7 87.7 88.7 89.7 90.6 91.5 92.3
84.5 85.8 87.0 88.0 89.0 90.0 90.8 91.7 92.5
85.0 86.2 87.3 88.3 89.3 90.2 91.1 91.9 92.7
85.4 86.6 87.8 88.8 89.7 90.5 91.3 92.1 92.9
85.8 86.9 87.9 88.9 89.9 90.8 91.5 92.4 93.1
86.0 87.1 88.1 89.1 90.0 90.9 91.7 92.5 93.2
86.2 87.3 88.3 89.2 90.1 91.0 91.8 92.6 93.4
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EFFICIENCIES OF 2” THICK JOHNS-MANVILLE 85% MAGNESIA SECTIONAL PIPE IN-
SULATION ON VARIOUS SIZES OF PIPE

Pipe Size, Temperature Difference Between Pipe Surface and Air Surrounding Pipe
Inches 50° 100° 150° 200° 250° 300° 850° 400° 450° 500°
Per Cent. Efficiencies
72.9% 75.2% 7.19% 79.0% 80.7% 82.3%, 84.09, 85.39, 86.89,
76.0 78.3 80.0 81.6 83.1 84.5 86.0 87.1 88.
78.4 80.4 82.0 83.4 84.8 86.1 87.3 88.8 89.6
79.8 82.0 83.4 84.7 86.0 87.2 88.4 89.2 90.2
81.4 83.2 84.5 85.7 86.9 87.9 89.1 89.8 90.8
83.3 84.8 85.9 87.0 88.2 89.2 90.2 90.9 91.7
84.4 85.9 87.0 88.0 89.0 89.8 90.8 91.5 92.3
85.2 86.7 87.7 88.7 89.6 90.5 91.4 92.0 92.9
86.0 87.2 88.2 89.2 90.2 90.9 91.8 92.4 93.2
86.4 87.8 88.7 89.6 90.5 91.2 92.1 92.7 93.4
86.9 88.1 89.0 89.9 90.7 91.5 92.83 92.9 98.6
87.2 88.4 89.3 90.2 91.0 91.8 92.5 93.1 93.8
87.8 88.9 89.8 90.5 91.3 92.1 92.8 93.4 94.0
88.1 89.2 90.1 90.8 91.6 92.3 93.0 93.6 94.2
88.4 89.4 90.3 91.1 91.8 92.5 93.1 93.7 94.8
88.7 89.7 90.5 91.3 92 0 92.6 93.3 93.9 94.4
88.9 89.9 90.7 91.5 92.2 92.8 93.4 94.0 94.5

EFFICIENCIES OF 215" THICK JOHNS-MANVILLE 85% MAGNESIA SECTIONAL PIPE IN-
SULATION ON VARIOUS SIZES OF PIPE

Pipe Size Temperature Difference Between Pipe Surface and Air Surrounding Pipe
Inches 50° 100° 150° 200° 250° 300° 350° 400° 450° 500°
Per Cent. Efficiencies

Yo & 71.7% 74.6%, 76.6% 18.49, 80.89% 82.1% 83.6%, 84.99, 86.3% 87.7%
%. . 75.4 77.6 79.6 81.2 82.8 84.3 85.6 86.8 87.9 89.1
S — 78.0 80.1 81.7 83.2 84.6 85.9 87.1 88 2 89 2 90.2
1 7 RN wn wwmmme o e 498 81.9 83.2 84.5 85.9 87.1 88.2 89.3 90.1 91.1
13005 5 s swwns 5 5 wwwnws s sun 81.2 83.1 84.5 85.7 86.9 88.0 891 89.9 90.8 917
R v samva s seieneEs saen 83.3 84.9 86.1 87.2 88.3 89.3 90.3 91.0 91.8 92.6
R R 84.5 86.0 87.1 88.1 89.1 90.1 91.0 91.8 92.5 93.2
8 ik memwinia o mommine w wiesis 85.4 86.9 87.9 88.9 89.9 90.8 91.6 92.2 92.9 98.6
B4 s sonnnn s smwnnn s vawn 86.2 87.6 88.6 89.5 90.3 91.2 92.0 92.6 93.2 93.9
T T 86.8 88.0 89.0 89 8 90.7 91.6 92.83 92.9 98.5 94.2
Q1051 s saion s § 566075 5 DS 87.2 885 89.3 90.2 91.1 91.9 92.5 93.2 938.7 94.4
S 1T . 87.6 88.8 89.7 90.5 91.3 92.1 92.8 93.4 93.9 94.5
[ J - 88.1 89.2 90.1 90.9 91.7 92.4 93.1 93.7 94.2 94.7
T wusvvmvns s smmaws s o . 886 89.7 90.5 91.3 92.0 92.6 93.3 93.9 94.4 94.9
8 s v s sameeE ¥ ¢ wEee 88.8 89.9 90.7 91.5 92.2 92.8 93.5 94.0 94.5 95.0
- T 89.0 90.1 90.9 91.6 92.4 93.1 98.6 94.1 94.6 95.1
10 oo cieiesuions o o mnstonnin 8 5 sisgese 89.3 90.4 91.1 91.8 92.5 93.2 93.7 94.2 94.7 95.2

EFFICIENCIES OF 3” THICK JOHNS-MANVILLE 85% MAGNESIA SECTIONAL PIPE IN-
SULATION ON VARIOUS SIZES OF PIPE

Pipe Size, Temperature Difference Between Pipe Surface and Air Surrounding Pipe
Inches 50° 100° 150° 200° 250° 300° 350° 400° 450° 500°
Per Cent. Efficiencies

78.7% 76.8% 78.5% 80.27, 81.7% 83.4% 84.89 86.1% 87.83% 88.49
77.0 79.4 81.2 82.8 84.2 85.5 86.7 87.8 88.9 89.9
79.5 81.4 83.1 84.6 85.8 87.0 88.1 89.1 90.0 90.9
81.3 83.1 84.7 85.9 87.0 88.2 89.2 90.1 91.0 91.8
82.8 84.4 85.8 87.1 88.0 89.1 899 90.8 91.7 92.3
84.7 86.2 87.5 88.5 89.3 90.2 91.1 91.9 92.6 93.3
85.8 87.3 88.5 89.5 90.2 91.0 91.8 92.5 93.1 93 8
86.8 88.2 89.2 90.2 90.9 91.7 92.4 93.0 98.7 94.2
87.5 88.8 89.8 90.7 91.4 92.1 92.8 93.4 94.0 94.5
88.1 89.3 90.2 91.1 91.7 92.4 93.1 98.7 94.2 94.8
88.5 89.7 90.6 91.4 92.1 92.8 93.4 98.9 94.4 94.9
88.9 90.0 90.9 91.7 92.3 93.0 93.6 94.1 94.6 95.1
89.5 90.4 91.3 92.1 92.7 93.3 93.9 94.4 94.9 95.3
89.9 90.9 91.7 92.5 93.1 93.6 94.1 94.6 95.1 95.5
90.1 91.1 91.9 92.7 93.2 938.7 94.3 94.8 95.2 95.6
90.4 91.3 92.1 92.8 93.3 93.9 94.4 94.9 95.3 95.7

10 5 oo 5 aasien § 8 R 90.6 91.5 92.2 92.9 93.4 94.0 94.5 95.0 95.4 95.8

18



1\: ‘hj‘» ’\LF‘/\ »_:(.,,

Johns-Manville Improved Asbestocel
Sectional Pipe Insulation

Every section of Johns-Manville Improved
Asbestocel Sectional Insulation is marked
with a red band on the inside of each end
in the same position shown by the shaded

area in the illustration.
guishes this more efficient, stronger Im-
proved Asbestocel from ordinary coverings.

OR insulating pipes conveying steam
at medium or low pressures or for

pipes conveying hot water.

Johns-Manville Improved Asbestocel is
a cellular type of insulation made up of
alternate layers of plain and corrugated
asbestos felt, which form a multitude of
air cells closed upon themselves, so that
each chamber contains dead air that can-
not circulate. These dead air cells are
formed by the corrugations, which run in
two directions, longitudinally and circum-
ferentially.

Because of its cellular structure, longi-
tudinal circulation of air is prevented.

Improved Asbestocel is strong and dur-
able because the cells form numerous
arches which give the insulation strength,
and this construction accounts for its abil-
ity to withstand vibration and wear and
tear.

19

This mark distin-

Johns-Manville Improved Asbestocel
Sectional Pipe Insulation is furnished in
2,3, 4, 5 and 6 ply thicknesses, each ply
approximately 14" thick. It is made in 3-
foot sections with canvas jacket and brass-
lacquered bands, to fit standard sizes of
pipe.

Specifications for Johns-Manville Im-
proved Asbestocel Insulation will be found
on page 21.

Also furnished in sheet and block form
for boilers, flues and other large regular
surfaces. Sheets, 36” x 36” and blocks
6” x 36", 4" x 18”, and 3" x 18", or special
sizes, in thicknesses from 14" to 4".

For descriptive data on this insulation
in sheet and block form, see page 40.

See approximate weights and price list
on page 28.
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Johns-Manville Fine Corrugated Improved
Asbestocel Sectional Pipe Insulation

The smaller cells give greater strength
and assure increased efficiency.

OR insulating pipes conveying steam
Fat medium or low pressures or for

pipes conveying hot water. Johns-
Manville Fine Corrugated Improved As-
bestocel is a cellular type of insulation
made up similar to the Improved Asbesto-
cel described on page 19, except that the
corrugations are smaller. However, there
are 509, more laminations per inch of
thickness and the additional small en-
closed air cells provide greater efficiency.

Due to the greater strength of the small
cells, Fine Corrugated Improved Asbes-
tocel is even stronger and more durable
than Improved Asbestocel.

As a result of smaller cells as described
above, the conductivity of Fine Cor-
rugated Improved Asbestocel is lower than
that of the regular Improved Asbestocel.

20

Johns-Manville Fine Corrugated Im-
proved Asbestocel Sectional Pipe Insula-
tion is furnished in 4 and 6 ply thicknesses
in 3-foot sections with canvas jacket and
brass-lacquered bands to fit standard sizes
of pipes.

In order to specify Johns-Manville
Fine Corrugated Improved Asbestocel,
insert the words, “Fine Corrugated” be-
fore the words “Improved Asbestocel” in
the specification on the opposite page.

Also furnished in sheet and block form
for boilers, flues and other large regular
surfaces. Sheets 36” x 36” and blocks
6" x 36”,4" x 18” and 3" x 18", or in special
sizes, in thicknesses from 154” to 4”. For
descriptive data on this insulation in sheet
and block form, see page 40.

For prices, see price list on page 28.
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Standard Specifications for

Insulating Pipes Conveying

Low Pressure Steam or Hot Water with Johns-Manville
Improved Asbestocel Insulation or Fine Corrugated
Improved Asbestocel Insulation

All pipes conveying low-pressure steam or hot
water shall be insulated with Johns-Manville
Improved Asbestocel Insulation of proper size
and thickness. (See note “A.”)

All fittings and valves shall be insulated with
Johns-Manville Insulating Cement, to be applied
to a thickness equal to the adjoining pipe insula-
tion. '

All flanges shall be insulated by method “A”
or “B,” depending upon whether flange insula-
tion is to be removable and replaceable or non-
replaceable.

Method “A”—Use suitable size and length
of Johns-Manville Improved Asbestocel Sec-
tional Insulation to encircle flanges completely
and overlap the adjoining pipe insulation at least
two inches (2”) on each side of the flange. Secure

Finish of

All of the above insulation, including fittings,
valves and flanges, shall be finally finished and
additionally protected with 8-ounce canvas neatly
sewed on, over rosin-sized paper, and this canvas
painted with either fireproof paint, or lead and oil

this flange covering with wire and fill space be-
tween pipe and flange insulation with Johns-
Manville Insulating Cement and apply a thin
coat of Insulating Cement over entire outside
surface of flange cover.

Method “B” — First prime flange surface
with a thin coat of Johns-Manville Insulating
Cement applied so as to leave a rough surface.
When dry follow with successive one-half inch
coats of Johns-Manville Insulating Cement until
a thickness equal to that of the pipe insulation is
obtained.

Each coat of this cement should be allowed to
dry before the next coat is applied, and each coat
should have a rough surface, except the final coat,
which should be trowelled down to a smooth
finish.

Insulation

paint, of the color desired. This extra canvas
cover to be placed over the canvas jacket fur-
nished with the insulation. (When re-canvasing
is not desired or considered unnecessary, see note
((B.9’)

Weatherproof Jacket

If piping is located out-of-doors and exposed to
the weather, the additional protection of 8-ounce
canvas and paint may be omitted and in its place
the insulation shall be protected with a Johns-
Manville Asbestos Weatherproof Pipe Insula-
tion Jacket, secured with rings formed of No. 16
copper wire wound once around the jacket and

ends twisted tightly together. These wire rings
are to be placed on 4” centers. The jacket is to
lap at least 3” in all directions, and all horizontal
laps are to be located on the side of the insula-
tion and turned downward in order to shed all
water from the surface. (See note “C.”)

NOTE “A”—]Johns-Manville maintains an
engineering department at each of its branches,
which will, on request, recommend proper thick-
ness for various pressures and temperatures.

NOTE “B”—If insulation is not to be re-can-
vased, lacquered bands furnished with the insu-

lation are to be applied, at 18” intervals, on all
sectional insulation.

NOTE “C’—When extremely low tempera-
tures are encountered out-of-doors, special re-
commendations will be given by any Johns-Man-
ville Branch Engineering Department.
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Johns-Manville Asbestos Fire-Felt

Sectional Pipe Insulation

An insulation that is partic-
ularly well adapted to high
temperatures.

Felt Pipe Insulation is composed of

asbestos fibre felted together and
molded into sections of the required size.
This composition assures high heat resist-
ing properties and the process of manu-
facture produces a strong resilient mater-
ial of good insulating value, because of
the large number of small air cells con-
fined in its structure.

JOHNS-MANVILLE Asbestos Fire-

Johns-Manville Asbestos Fire-Felt is
unaffected by vibration, expansion and
contraction and many other severe condi-
tions common to railroad and industrial
plant service.

Due to its high heat resisting properties,
Johns-Manville Asbestos Fire-Felt Pipe
Insulation is particularly adapted for use
on pipes conveying steam at unusually

22

high temperatures and many other condi-
tions; such as hot oil lines, gas engine ex-
haust lines, etc., where temperatures are
especially high. For such conditions Fire-
Felt is usually used for the layer of insula-
tion against the heated surface and Asbes-
to-Sponge Felted Pipe Insulation is then
applied outside of the Fire-Felt. This re-
sults in a combination which not only is
suited to unusually high temperatures, but
also is very efficient.

Johns-Manville Asbestos Fire-Felt is
furnished in sections 3 ft. long and in
thicknesses of 1” to 3", with canvas jacket
and brass lacquered bands, to fit standard
sizes of pipe. See approximate weights
and price list on page 28.

Also furnished in sheets 24" x 36" and
blocks 6” x 86", in thicknesses from 14" to
4", For descriptive data, see page 37.



Johns-Manville Built-up Brine and

Ammonia

OR maintaining the extremely low

temperature required in pipe lines

conveying brine or ammonia or other
cold liquids or gases. Johns-Manville
Built-up Brine and Ammonia Insulation
consists of several layers of insulating
felts carefully applied around pipes to be
insulated.

On account of the high insulating qual-
ities of the hair felt used, the flexibility of
hair felt and the method of sealing, Johns-
Manville Built-up Brine and Ammonia In-
sulation is not only highly efficient as an
insulator, but will withstand contraction
and expansion without cracking or break-

Insulation

Particularly well
adapted to low
temperature con-
ditions because of
the efficiency and
durability of the
laminated con-
struction.

ing open. The effective method of sealing
eliminates all chance of moisture accumu-
lating between pipe and insulation and
then freezing and breaking the insulation
open.

This form of insulation should be ap-
plied by Johns-Manville. Applied prices
quoted on request.

The conductivity of Johns-Manville
Brine and Ammonia Insulation is .30
B.tu., and the conductivity of cork is
about .35 B.t.u. per square foot per degree
temperature difference per hour per inch
thickness.

HEAT
TRANSMISSION \ - ZfLASI{’ER | e S}AYPER s 4fI.AYPER f
er lin. ft. . ft. in. ft. L ft lin. ft. . ft.
THROUGH Pipe Size rof“11>ipe e;fs?nip; e:)full)ipe e;fs%ipe 3; r;{;e ‘ :fr ;?pet
BUILT-UP
BRINE AND ;//z incges ........ : .832 .33(5) .g;g .ggé .g?g ggg
4 inches........ = . . . . .
AMMONIA i7" EoReR: » s s . .107 310 .088 257 .078 227
INSULATION 1Y inches . 124 285 102 235 .090 206
134 inches........ 132 .265 .109 .218 .095 .190
The rates of heat 2 inches........ .. .149 .240 .120 .193 .104 167
ipanamldsion. iglven 214 inches........ . .167 222 133 Bl 114 151
h p d 3 inches........ . .192 .210 «151 .165 .128 140
here jare: [SXPIESRE 314 inches........ . .211 201 .165 157 .138 132
in B. t. u. per hour, 4 inches........ . 228 194 176 150 148 126
per degree temper- 41 inches........ . .247 .188 .190 .145 .158 121
ature difference be- 5 inches........ . .268 .184 .205 141 .170 117
tween fluid in the 6 inches........ . .307 177 .233 134 211 .106
pipe and air sur- 7 inches........ . .343 172 .257 129 .230 .102
rounding pipe, per 8 inches........ . .380 .168 .282 125 .250 .099
Tinest oot of’ ipe 9 inches. : s .« 415 .165 .307 122 273 .097
p1p 10 inches........ . .455 .162 .335 .119 .192 111
and per square foot 12 inches........ .528 .158 .387 .116 311 .093
of pipe surface.
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Specifications for Insulating Pipes Containing Brine and
Ammonia or Other Cold Liquids or Gases with Johns-
Manville Built-up Brine and Ammonia Pipe Insulation

All pipe lines, including fittings and flanges side sealing membrane and shall be coated with
and other apparatus containing brine or ammonia, sealing compound the same as the outside mem-
or other cold liquids or gases, shall be insulated brane on the pipe.
with Johns-Manville Built-up Brine and Ammo-
nia Insulation of the proper thickness. Where
temperatures are between 15° F. and 50° F. use
two layer insulation and where temperatures are
between minus 10° F. and plus 15° F. use three
layer insulation. >

FITTINGS:

All fittings shall be insulated separately from
the adjacent piping, the insulation being of the
same thickness and shall be applied and sealed

All piping and other surfaces to be insulated in the same manner as on the pipe.
shall be so located that there will be uninter- . . .
rupted clearance around the finished insulation of | The insulation on each fitting or nest of fit-
at least 3” in all directions. The insulated piping tngs 1s to be thoroughly sealed in with a sealing
shall not be located closely adjacent to any heated ~Mmembrane not less than two ply thick and joined

surface nor located in the same pipe chase or tO the adjacent pipe insulation in such manner
shaft with heated pipes. that there will be no interruption of insulation of

pipes and fittings.

PIPES:
HANGERS:
All surfaces to be insulated shall be thoroughly
cleaned and dried before insulation is applied and Each hanger is to be insulated separately, the
the system shall not be put in operation until the same as the fittings, running the insulation along
insulation work is completed. the rod of a hanger for a distance not less than

Wrap pipes spirally with Johns - Manville 6” beyond the adjacent pipe insulation.

Waterproof Membrane so that all surfaces shall

be covered with one layer of this membrane. ACCUMULATORS, TANKS, ETC.:
Then apply a layer of 1” Hair Felt cut to proper
length so that all longitudinal and abutting joints Surfaces of accumulators, tanks, etc., shall be

shall fit closely together and secure this to the insulated in the same manner as specified above
pipe by means of a wrapping of two ply wrap- for pipe lines, except that extra thicknesses of
ping twine wound spirally on approximately 1” insulation felts may be required on account of
centers. Then apply additional layers of 1”7 Hair lower temperatures. All exposed ends shall be
Felt in order to give the thickness specified above sealed in with sealing caps.

and apply these so that all longitudinal and abut-

ting joints shall be staggered or broken. FINISH OF INSULATION::

When the proper number of plies have been

applied, again wrap spirally with Johns-Manville All of the above insulation exposed to view
Waterproof Membrane so that at no place shall it shall be finished with a jacket of 8 oz. canvas,
be less than two ply thick. Apply to the surface of sewed on over a layer of oiled paper and a layer
the outside waterproof membrane two coats of of rosin-sized sheathing paper. This canvas
Johns-Manville Waterproof Sealing Compound, jacket shall be thoroughly sized and painted with
allowing the first coat to set before applying the not less than two coats of a first quality lead and
second. oil paint.

A sealing cap of waterproof membrane shall
enclose the end of the felt insulation wherever NOTE: Johns-Manville maintains an Engin-
it is interrupted by fittings, hangers, etc. These eering Department at each of its Branches which
sealing caps shall be at least two ply in thickness will, on request, recommend proper thicknesses
and shall extend over the felt and under the out- for various special conditions and temperatures.
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Johns-Manville Anti-Sweat Sectional
Pipe Insulation

Insulating Felts

‘& Waterproofed

Asbestos
‘,_/ Protective Felts

Showing the broken joint construc-
tion which eliminates through joints.

OR insulating pipes conveying cold
water or other cold liquids at temper-
atures above 32 degrees Fahrenheit.

Johns-Manville Anti-Sweat Pipe Insu-
lation is a combination of insulating felts
that retard the flow of heat and moist air
to the pipes, and Asbestos waterproofed
felts that protect the insulating felts
against the admission of moisture.

The special broken joint construction
eliminates longitudinal and abutting joints
that extend from the outside of the cover-
ing to the pipe in ordinary pipe covering
construction. Each section is divided into
two equal thicknesses in such a manner
that the outer layer can be turned around
the inner layer and slipped lengthwise to
a position where both the longitudinal and
circumferential joints in the outer and in-
ner layers are widely removed from each
other. This greatly increases the efficiency
and durability of the insulation.

Johns - Manville Anti-Sweat is con-
structed of insulating felts protected by
waterproofed felts, placed where they are
most needed: one layer next to the pipe,
two layers between the two layers of in-

25

sulation, and two layers on the outside of
the insulation.

Anti-Sweat Insulation performs two im-
portant functions. It prevents the warm
moist air from coming into contact with
the pipe where the moisture from the air
would condense and drip off. Such drip-
ping is unsanitary, and also is costly be-
cause of damage to merchandise located
below the pipes.

The second function of Anti-Sweat In-
sulation is that by preventing heat absorp-
tion by the pipes it keeps the contents of
the pipes cold. Where cold drinking
water is required, or where cold water is
necessary in manufacturing processes, it
must be kept cold by insulation or re-
cooled mechanically. It costs less to keep
water cold than to re-cool it.

Furnished in thicknesses of 14", 34", 17,
114" and 2", in 3-foot sections with canvas
jacket and brass-lacquered bands to fit
standard pipe sizes.

Not furnished in sheet and block form.
See approximate weight and price list on
page 28.




Heat Transmission through Johns-Manville
Anti-Sweat Pipe Insulation

Rates of heat transmission are given in B.t.u. per hour per degree
temperature difference per linear foot and per sq. foot of pipe surface

g:f: RATES OF HEAT TRANSMISSION
15" Thick 34" Thick 1” Thick 114” Thick 2” Thick

Per Per Per Per Per Per Per Per Per Per

Lin. Sq. Lin. Sq. Lin. Sq. Lin. Sq. Lin. Sq.

Ft. Ft. Ft. Ft. Ft. Ft. Ft. Ft. Ft. Ft.

L 212 .963 .185 .841 .167 .758 143 .642 128 .581
BA% e 5 wn £ 5 6 BT £ R s 245 .891 212 770 .189 .687 .160 .581 142 515
o s & snswstie s et v e o .286 .830 .243 .706 215 .625 .180 523 .158 460
LR, | e v wromen o v s 5 & s o 338 777 | .284 653 249 572 | 206 473 | 180  .413
DA - oo e s s s 63 5 B BEGE 5 3 374 751 312 .627 272 .546 223 448 194 .389
2 G308 15 B w0 B s 4 0 o o 443 713 .367 .501 318 512 .257 413 221 .356
25 518 .688 425  .564 364 484 292 388 249 331
3" i semas s EEE s D i L 611 .666 497 542 423 462 .337 .367 .284 310
3‘/'13 ...................... .685 655 .553 .528 468 447 .369 .353 311 .297
47 757 .643 611 518 515 437 404 343 .338 .287

Standard Specifications for Insulating Pipes Containing Cold Water

All cold water mains, risers and branches shall
be insulated with Johns-Manville Anti-Sweat In-
sulation 1” thick (for unusually severe conditions,
use general recommendations given below) ap-
plied in two layers with all joints broken, tightly
drawn together and stapled in place. All joints
shall be sealed by means of Johns-Manville Mois-
ture-Resisting Cement applied to the edges of the
insulation at the joints before they are drawn to-
gether. All fittings shall be insulated with Hair
Felt of the same thickness as the adjacent pipe
insulation. This material shall be cut to fit the
fitting and secured in place with close wrapping
of heavy jute twine. This insulation on the fit-
tings shall be thoroughly sealed by means of a
double wrapping of Johns-Manville Waterproof

Membrane, wound on spirally and coated with
Johns-Manville Waterproof Sealing Compound.

All pipe and fitting insulation exposed to view
shall be enclosed in an extra jacket of 8-ounce
canvas, applied over a lining of heavy rosin-sized
paper and sewed in place, seams to be located
where least visible.

Where the lines are exposed to the weather this
canvas jacket may be omitted, and in its place the
insulation shall be protected with a layer of
Johns-Manville Asbestos Weatherproof Pipe In-
sulation Jacket secured with rings of No. 16 gauge
copper wire, applied on 4” centers. The jacket
shall lap at least 3” in all directions and all hori-
zontal laps are to look downward, in order to
shed all water from the surface.

General Recommendations

The above specification applies to insulation to
prevent sweating under normal conditions, i. e.,
where temperature of water is over 50 degrees F.,
air temperature is less than 100 degrees F., and
the humidity is not over 759%,.

To maintain water temperature between 32
degrees and 50 degrees when room temperature
is less than 100 degrees F. and humidity of air
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is not over 759%, use 115" thick Anti-Sweat Pipe
Insulation.

If humidity is between 75%, and 809%, air tem-
perature not over 100 degrees F. and water tem-
perature is not lower than 50 degrees, 115" thick
Anti-Sweat Pipe Insulation should be used.

For more severe conditions, consult Johns-
Manville Engineering Department.
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‘]ohns—Manville Zero Sectional Pipe Insulation

Zero Sectional

The structure of Johns-Manville

Pipe Insulation

adapts it exceptionally well to its
special service.

OHNS-MANVILLE Zero Sectional
J Cold Water Pipe Insulation is con-

structed of a layer of 1” hair felt sur-
rounded by several layers of wool felt and
with a layer of saturated wool felt inside
the hair felt. This prevents the hair felt
from coming in direct contact with the
pipe.

Hair felt, one of the best known non-
conductors of heat, greatly retards the
flow of heat from the water in the pipe to
the cold surrounding air, and the wool felt
jacket and the inner layer of saturated felt
provide protection for the hair felt lining.

This material is designed and con-
structed for insulating cold water pipes
that are located where there is a likelihood
of the water in the pipes freezing but

Johns-Manville Wool Felt

N inexpensive insulation for cold
water pipes. Made of laminations
of wool felt in sections 3 ft. long, in

three styles:
“Standard’’ —1"” thick, with an inner
lining of one layer of asbestos paper.
“Champion’’ or “Express”—3%," thick;
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where temperatures are moderate rather
than extreme or where the length of time
that the surrounding air would be below
freezing-point is short.

Where pipes run out of doors and are
subjected to severe conditions or extreme
temperatures, Johns-Manville Built-up
Hair Felt of suitable thickness should be
applied. (See page 42.)

Johns-Manville Zero Sectional Pipe In-
sulation is furnished in one thickness only
(approximately 114”) in 3-foot sections
with canvas jacket- and brass-lacquered
bands, to fit standard pipe sizes.

Not furnished in sheet and block form.
See approximate weight and price list on
page 28.

Sectional Pipe Insulation

same construction as “Standard.”
“Aqua”’ or “C-B 714" thick; same
construction as “Standard”.
Not furnished in sheet or block form.
See next page for approximate weights
and list prices.
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Approximate Weights
of Johns-Manville Sectional Pipe Insulations

(WEIGHTS GIVEN ARE POUNDS PER STANDARD 3-FOOT SECTION)

Kind of Thick- Pipe Sizes

Covering ness |_ R N——— S

37 7| 17 (154717 27 (212" 77 87 97 11
Asbesto-Sponge. ........| Std. | 4.35| 4.70| 5.26 6.00| 6.42| 7.38 17.70{19.70{21.70{23.80|27.80
“ “ % 11%” | 8.95| 9.50{10.40|11.40 12.00{13.30 28.30/31.00{34.00{37.20(43.00

39.10(43.00({47.50(51.30(59.20

27~ [13.00/13.60{14.80(16.20/17.00|18.80 3
65.20(70.80|76.80(83.50(95.50

37 25.40(26.50(28.20(29.70|31.60(34.30

85 9, Magnesia* ....... .| Std. | 1.62| 1.85| 2.02| 2.39| 2.74| 3.77| 4. ; ; . ! 135(11.90(13.20(14.50(16.10(23.00
« % S| Tagr | 377| 4012] 459| 5.10| 552 6.27| 7.16| 8.10| 8.88| 9.70/10.50(11.40/13.10(14.70|16.30|18.00/19.80/23.00

. & . | 27 6.11| 6.75| 7.30| 7.89| 8.40| 9.42(10.60/11.90{12.90/14.00|15.2016.40|18.60|20.80(23.00(25.10/27.50|31.60

Dbl.

“ . | sta. | 4.86| 5.31| 5.80| 6.42| 7.23| 9.82]10.90/12.30{13.40(16.40|17.60(19.00(21.50|27.30|29.90|32.60(35.7050.70

“ g o 30 112040(13120]14.00(15.20(16.00(17.40(19.10(21.10(22.60(24.20125.90(27.70(31.10|34.40|37.50 40.70|44.30|50.70
Fire-Felt.......... | std. | 4.80| 5.06| 5.35| 6.00| 6.40| 7.08| 7.88| 8.80| 9.53/10.30|11.10(12.00|13.60(15.20(16.80|18.20|19.90|23.00
pe gt P17 | 970(10.10(10.60(11.40(12.00(12.90(14.00(15.40(16.40|17.50{18.50|19.80|22.00(24.20(26.30(28.40|30.70|35.00

LI i “l 277 113.00(13.60(14.30(15.60{16.40(17.80/19.30|21.30/22.80|24.40|26.00|27.80(31.10|34.30(37.5040.7044.20|50.60

I et "1 37 [23.00(23.80(24.90(27.00(28.20(30.40|32.80|35.90|38.40|40.80|43.40|46.10|51.30|56.20(61.00(66.10|71.40|81.40
Improved Asbestocel. .. | 2 ply | .90| 1.04| 1.18| 1.37| 1.49| 1.74| 2.02| 2.37| 2.64| 2.92| 3.19| 3.48| 4.05| 4.60| 5.14| 5.68| 6.26 7.34
“ “ © 13 ply | 1.27] 1.42| 1.60| 1:86| 2.01| 2.37| 2.71| 3.15| 3.50| 3.87| 4.20| 4.60| 5.37| 6.04| 6.75| 7.47| 8.25| 9.65

2.90| 3.30| 3.74| 4.25| 4.67| 5.09( 5.54| 6.00| 6.89| 7.72| 8.56| 9.41 10.35/12.00

N # ....| 4 ply | 2.00| 2.19( 2.40{ 2.69
“ < ....| 5 ply | 2.46| 2.67| 2.90| 3.21| 3.44 3.90| 4.35| 4.95| 5.40( 5.87| 6.33| 6.85| 7.87| 8.80| 9.75|10.67(11.70|13.60
“ & ....| 6 ply | 3.10| 3.32| 3.60| 4.00| 4.30| 4.83 5.40| 6.10| 6.65| 7.20| 7.75| 8.38| 9.60/10.70|11.80(|13.00(14.20(16.45
Anti-Sweat............. 347 | 3.35| 3.70| 4.07| 4.60| 4.98 5.70| 6.55| 7.50| 8.30| 9.10| 9.87/10.75/12.47|14.00{15.60|17.25/19.00|22.15
S ammas a I* 4.10| 4.50| 5.00| 5.60| 6.10| 7.00| 7.93| 9.12/10.07/11.00/11.95/13.00(15.05/16.93|18.85(20.70 22.80|26.60
®  mmeaws 1% 7.90| 8.40| 9.07| 9.95(10.58({11.80{13.10(14.70(16.00/17.30|18.60 20.0022.80(25.27 27.95|30.60(33.40(38.60
Aqua Wool Felt ....... 15”7 | 1.40| 1.60| 1.82| 2.08| 2.28 2.70| 3.15| 3.60| 4.00( 4.50| . . . ‘ . . . .
Champion Wool Felt. ... 3.7 | 2.35| 2.60| 2.90| 3.23| 3.50| 4.10| 4.70| 5.30| 5.90| 6.50
Standard Wool Felt. . ... 1¥ 3.10| 3.63| 4.20| 4.75| 5.30| 6.40| 7.50( 8.54| 9.63|10.70
Zero. ....oveeunenoo....| Std. | 4.00| 4.43]| 4.88 5.301 5.72| 6.67| 7.601 8.50 9.40(10.30
List Prices per Linear Foot
f hns-Manville Sectional Pipe Insulati
or JO ns-Manville dectiona 1p€ Insu ation
(READ REMARKS BELOW TABULATION)
Thickness Inside Diameter of Pipe S 7‘ Outside Diameter of Pipe
T 57 17 147 1057 27 | 2157 37 |3 15" 47 [4157 57 | 67 77 87197 107 12”| *147] 16”| 18”| 20”[ 247 30"
$ I8 |5 I$ $ $ |$ $ |$ $ |$ $ $ $ I$ $ 15 18 |8 |8
Standard Thick..| .22| .24| .27| .30| .33| .36 40| .45| .50| .60/ .65| .70| .80(1.00(1.10{1.20{1.30|1.85| 2.10|2.35|2.60|2.85|3.30 4.00
1%” Thick......| .46 .49| .52 56| .60| .64| .70| .76/ .82| .88| .94(1.00/1.10{1.20|1.35/1.50(1.65 1.85| 2.10(2.35{2.60|2.85(3.30|4.00
2”7 Thick........| .75 .80| .85 .90 95(1.00| 1.05[1.15| 1.25[1.35| 1.45(1.55(1.70|1.85|2.00|2.20|2.40 2.70| 3.00{3.30|3.60(4.00|4.50|5.50
**DoubleStandard
Thick.........| .65 .70| .75 .80 .85| .90 1.00/1.10| 1.20{1.40| 1.50[1.60(1.80|2.25(2.50|2.70|2.90/4.10| 4.60(5.10|5.606.00(7.00 8.40
3” Thick Broken
Joints. ...... .. 1.20/1.35/1.40) 1.45| 1.55/1.65| 1.75/1.90/ 2.05 2.20] 2.35/2.50(2.70/2.90(3.15/3.40(3.65/4.10| 4.60/5.10/5.60(6.00/7.00/8.40
Inside Pipe Diameter L7 %7 17 |147|1%"| 2”7 | 21" 3”7 | 31" 4” ’ 415" 57 6” 77 87 97 107
$ $ $ $ $ $ $ $ $ $ $ $ $ $ $ $ $
Elbows 90° and 45° .......| .30 | .30 | .30 .30 | .30 [ .36 | .42 | .48 .54 .60 72 .90 | 1.30 | 1.80 | 2.40 | 3.00 | 3.60
Teag s 70 AREES o1 36 | 35| 36 | .36 | .36 | .42 | .48 | .54 | .60 | .75 | .90 | 1.20 | 1.60 | 2.20 | 3.00 | 3.80 | 4.60
Crosses i ag | ag | a8 | 48 | 48 | .54 | .60 | .70 | .80 | .95 | 1.10 | 1.50 | 2.00 | 2.80 | 3.60 | 4.40 | 5.20
Globe Valves. . .. . .| .54 | .54 | .54 | .54 | .54 .60 .78 .96 1.20 1.50 1.85 2.25 2.80 | 3.60 | 4.40 5.30 6.20
Flange Covers........ " ]l.501.50| .50 .50 ] .50 | .60 | .70 | .80 .90 | 1.00 | 1.30 | 1.60 | 1.90 | 2.20 | 2.50 | 2.90 | 3.30

* 859 Magnesia is made in Standard (approx. 17), Improved Asbestocel made in 2, 3, 4, 5 and 6 ply. Use
11/_2”, 27, Doul;}e Strfmdal:d Tlflick andd3'_’ (lbrgilflen 112’}“21 Standard Thick list prices for all thicknesses.
thicknesses. or pipe sizes from and inclu ; . .
diameter it is furn]ipsged in segmental form. . m:;ilgein(ftor{uiit;% I{npr(I)JvSedS?snbdesrtgc’le‘lh.lﬁslgl?tlop g

** Applies only to 85% Magnesia. e Py HIRERS 1ck list prices.

These pipe insulations are supplied in sections three
feet long, canvassed and with brass-lacquered bands.

Zero Insulation is made in one thickness only, ap-
proximately 174”. Use Standard Thick list prices.

Asbesto-Sponge Felted Insulation is made in thick- Anti-Sweat Insulation is made in 15", 34", 1", 114"
nesses from 15” to 4”; thicknesses 1” and under, use and 2” thicknesses; use Standard Thick list prices for
list prices for Standard Thick. all thicknesses under 1”.
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The Johns-Manville Underground System of
Insulation for Steam and Hot Water Pipes

HE Johns-Manville Underground
System of Insulation provides a per-
manent, efficient and economical

means of placing underground and insu-
lating pipes conveying steam or hot water.

The system comprises not only the in-
tegral parts shown on page 31, but the
proper selection and arrangement of these
parts and the installation or supervision

of installation of them by Johns-Manville
engineers.

The average efficiency of the Johns-
Manville System is at least 90% when in-
stalled according to our specifications and
by us or under our supervision. This high
efficiency is maintained for a long period
of time on account of the character of the
materials used in the construction.

Insulating Material Used

For the base of the insulating material
which surrounds the pipes we chose asbes-
tos — a natural rock, unchanged by high
temperatures, immune to moisture,
wear, rot and rust. To provide for maxi-
mum insulating efficiency we combined
specially selected fibres of this asbestos
rock with other material of a sponge-like
nature which, when properly mixed with
asbestos fibre, forms the most efficient and
most durable insulating material for un-
derground work—Johns-Manville Asbes-
to-Sponge Filling.

The high and lasting heat insulating
efficiency of Johns-Manville Asbesto-
Sponge Filling is due to the many “dead
air” spaces and cells which it confines, and
to its base of indestructible asbestos fibre.
When packed around the pipe to be insu-

Supporting

The Johns - Manville Supporting Roll
Frame has been designed to provide sup-
port for the pipes and to insure that they
may move freely when expanding and
contracting.

This roll frame, anchored in a concrete

lated, it completely fills the space inside of
the protecting and containing parts of the
system. It is extremely resilient and
spongy, so that there is little tendency for
it to settle.

The fact that Johns-Manville Asbesto-
Sponge Filling maintains its high initial
heat insulating efficiency year after year
without depreciation makes it the most
economical insulation possible to use for
this work. Its saving of heat does not
diminish as time goes on, and it is the
“cheapest-per-year” of all underground
insulations.

The correct amount and thickness of
this insulation has been accurately deter-
mined for various conditions by the most
rigid tests.

Roll Frame

base, supports the entire weight of the
pipes and their contents and prevents any
load from being carried by the containing
and protecting member. The movements
of the pipes due to expansion and con-
traction thus produce no effect on the sys-
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tem. This method of support is sufficient to signed and made according to the number
bear any weight required of it in service. and combination of pipes that may be
Johns - Manville Roll Frames are de- contained in the conduit.

Supporting Sections

The supporting section of the system is concrete base in which the roll frame is
a most important part as it completely embedded and also acts as a connecting
covers and encloses the roll frame and the link between the containing sections.

Containing Sections

The supporting sections are connected that the lateral joints will shed water bet-
by containing sections, which complete ter than if the cut of the joint were
the continuous stone protective member straight, and each half of every section is
which surrounds the entire system and numbered so that in the installation of the
acts as a container for the Asbesto-Sponge system mates of each section will always
Filling. Thesectionsaresplitdiagonally,so be placed together.

Underdrain

Provision is made to prevent water to which no ready means of access is nec-
from accumulating around the system and essary.
to drain or carry it away by the use of an Wherever there may be valves, expan-
underdrain of small tile pipe laid with gjon joints, flanged joints, or other fea-
opell. jelis .and gmbedded in crushed tures which it may be desirable or neces-
stone, which is carried up and around the . .
4 b el 1 ioi sary to get at occasionally, and which
system fo a polat above the ateral JomtS. ..o e placed in a building into which

e apd proper location, of an- the system runs, a manhole with a remov-
chors, anchor-pits, manholes and manhole s Tt soatertiglre cover shoulil Be: i
covers are details carefully worked out by ployedu WRlCL=Tg

our engineers according to conditions. .
Where any part of the system termin-

Manholes or pits are used as required e _
by the nature of the installation. In a 3ates, whether at a building, anchor-pit or

small installation there is no call for a .rnanhole,‘ the ends are sealed in by spec-
large manhole, as the pipes may be an- ially designed shutters.

chored or a branch may be taken off in a See pages 33 and 34 for detailed specifi-
small pit (commonly called a blind pit) cations.
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e~ CONCRETE

7 ]
CHANNEL IRON
‘I M
SUPPLY
PIPE

SECTION SHOWING METHOD
OF CONSTRUCTION AT
MANHOLE

TOP — ANCHOR PIT - SOMETIMES
CALLED A BLIND PIT

BOTTOM- SECTION THROUGH SHUTTER
ILLUSTRATES PIPES ENTERING
BUILDING

| -~ STRAIGHT SECTION
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The- jéhns-Manville Underground System of Insulation
in Course of Installation

Below - Roll Frame support-
ing steam lines in s_ysgem

installed at Stevens Institute
Hoboken N.J.

Above~Pipes being insulated
hefore top of system is
applied at Battle Creck Sani~
tarium Battle Creeck,Mich.
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Sections being split before beins' placed in trench atPennsylvania Reform School,Morganza, Pa.
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Johns-Manville Service to Industry

Specifications for Steam and Hot Water Pipes
to Be Installed Underground

1. All steam lines and returns and all hot The system complete and when installed shall
water lines that run outside of power plant or provide for the support of pipe or pipes at proper
buildings shall, as indicated, be run underground intervals, so that neither the weight of the pipe
and insulated by the Johns-Manville System of nor the movement of same due to expansion or

Underground Insulation. contraction will cause strain or stress to come on
2. This system shall consist of: the tile containing members of the system.
(a) Roll frames and rolls for the support The containing members, (b) and (c), para-
of piping. graph 2, shall be of a size that will provide not
(b) Supporting sections for the enclosure less than three inches of space for insulation be-
and support of the roll frames. tween the top of pipe or pipes and the nearest
(c) Straight sections and unions for the point of the containing member, and between the
connections between supporting sec- side of pipe or pipes and nearest point of con-
tions and buildings or pits. taining member. The space referred to, to be
(d) Johns-Manville Asbesto-Sponge Fill- measured between the outside surface of the pipe
ing for the insulation of the pipes. and inside surface of the containing member.
(e¢) Underdrain for drainage of system. The supporting sections shall be so designed
(f) Broken stone or gravel of suitable size and made as to provide a suitable concrete base
for surrounding lower half of system. extending from the broken stone or gravel bed-
(g) Shutters to seal the ends of the system ding under the containing members up through
where it terminates in buildings, the special opening to the interior of the contain-
manholes or pits. ing members, and the roll frames are to be set
(h) Manholes and anchor pits to be pro- into these bases when they are built.
vided as indicated to allow for con- The entire space in the containing member not
trol of expansion and contraction or occupied by pipe, rolls and roll frames to be filled
for changes in direction or elevation with Asbesto-Sponge Filling, a proper combina-
of the system. tion of asbestos and suitable material of a spongy
(i) Suitable covers for manholes. nature.
Material

3. All material listed under items (a) to (e) 4. Material listed under items (f), (g) and (h),
inclusive, and item (i) paragraph 2, to be fur- paragraph 2, to be furnished by party agreed
nished by Johns-Manville Inc. upon and stipulated hereafter.

v

Supervision of Installation

5. Johns-Manville Inc. shall furnish a repre- 6. All labor and tools required for the digging
sentative capable of supervising the installation of trenches for the system, the handling of broken
of the system above described and all work done stone or gravel, the back-filling of trenches after
by the labor required to install the system is sub- the insulation of piping has been completed, and
ject to the approval of the Johns-Manville repre- for the actual installation of the various parts of
sentative, whether said labor be furnished by the system, shall be furnished by the party or
Johns-Manville Inc. or otherwise, as stipulated parties stipulated hereafter.
hereafter.

NOTE TO ARCHITECT OR ENGINEER SPECIFYING

When possible it is advisable to consult ditions, the size of the installation, and
with the engineering department at the the location of same have much to do with
nearest Johns-Manville branch regarding the selection of parties best qualified to
the selection of party or parties referred handle various parts of the installation. .
to in paragraphs 4, 5 and 6, as local con- Whenever possible Johns- Manville
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recommends and desires to furnish its own
men as well as a superintendent to install
all items (a) to (g) inclusive, paragraph 2.
There may be exceptions such as the in-
stallations of systems at some distant or

out of the way place or at some institution
that desires to furnish its own labor. In all
cases, however, the installation of the sys-
tem must be under the supervision of
Johns-ManvilleInc.

Levels and Lines

7. Unless otherwise agreed, levels and lines
for laying the system to true and proper grade
shall be furnished by the engineer or owner.

The Installing or Laying

8. Itis to be understood by the steam-fitter or
contractor who is to furnish and install the pip-
ing to be insulated by the Johns-Manville Sys-
tem, that no flanges, companion flanges or
flanged fittings are to be used where pipe is sur-
rounded by the underground insulation, and that
all such connections are to be made with extra-
heavy screw couplings or welded connections ac-
cording to heating or steam-piping specifications
covering that work.

Furthermore, the piping shall be placed and
connected on rolls, as they are provided by party
installing same, as soon as said rolls have been
installed and are ready for the pipe. And before
the Asbesto-Sponge Filling and top halves of the
system are in place, the steam-fitter or con-
tractor placing the piping shall subject the pipe
placed to a hydrostatic test mutually agreed up-
on by the owner and Johns-Manville Inc.

The batter boards indicating such lines and
levels shall be furnished and set at intervals of
about 33 feet by the engineer or owner.

of Pipes to Be Insulated

In case any leaks or defects develop when pipe
is subjected to test, such repairs or replacements
as are satisfactory to Johns-Manville Inc. are
to be made before the system is insulated and the
top halves applied.

All pipes to be anchored with suitable anchor-
ing devices furnished by the steam-fitter and pro-
per provision made for expansion as shown in
plans and specifications.

Where pipes are run through walls or through
shutters—item (g) paragraph 2—where the sys-
tem or part of same begins and terminates, the
steam-fitter shall furnish and place around pipe,
sleeves made of the next size of pipe that may be
slipped over pipe to be insulated, and these sleeves
shall be of such a length as to extend entirely
through wall or shutter and from two to four
inches beyond each side of wall or shutter.

NOTE TO ARCHITECT OR ENGINEER SPECIFYING

Next and finally, stipulate party or parties to provide
labor and materials mentioned in paragraphs 4, 5 and 6.
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Johns-Manville Asbesto-Sponge Felted
Sheets and Blocks

Illustration shows laminated construction of this material.

OR efficiently insulating any surface

to which these sheets may be fitted,

providing the temperature of the sur-
face to which the material is applied does
not exceed 750° Fahrenheit.

Johns-Manville Asbesto-Sponge Felted
Sheets and Blocks are constructed by
building up to the required size and thick-
ness a number of sheets of Asbesto-
Sponge Felt of the same kind as used in
the manufacture of Asbesto-Sponge Felt-
ed Pipe Insulation.

The remarkable efficiency of this mate-
rial is due to the enormous number of
minute confined dead air spaces in the felt
itself as well as the dead air spaces formed
between the layers of the felt as built up
to produce the finished product.

The advantages of Asbesto-Sponge
Felted Insulation lie in its high efficiency
and the fact that it retains this high effi-
ciency throughout its long life.

On account of the materials used and
the manner of constructing Asbesto-
Sponge Felted Sheets and Blocks they

35

withstand vibration, shocks, and the
rough usage of shipment and general
handling without crumbling, pulverizing
or the loss of value or efficiency so com-
mon to moulded and similar insulations.
They can be removed and replaced with-
out injury.

Asbesto-Sponge Felted Sheets and
Blocks are flexible and conform to curved
surfaces of boilers, tanks, etc., without the
necessity of moulding- specially for each
required radius which is necessary in the
case of moulded insulation.

The relatively large sizes in which
Asbesto-Sponge Felted Sheets are fur-
nished assure fewer joints and less time
and labor for application than in the case
of materials which are furnished only in
block form.

Furnished in sheets 24” x 36” and
blocks 6” x 36", from 14" to 4” in thickness.

For efficiencies of Johns-Manville As-
besto-Sponge Felted Sheets and Blocks,
see page 44. For approximate weights
and list prices, see page 45.




For insulating flat, curved and irregular surfaces.

OHNS - MANVILLE 859, Magnesia
Blocks are composed of 859, carbonate
of magnesia and 159, asbestos fibre,

molded into block form. The Johns-
Manville manufacturing process produces
an 859, Magnesia with the maximum
number of voids or minute dead-air cells
which increase its natural resistance to
heat transmission and reduce its weight.
In addition, this process provides maxi-
mum mechanical strength consistent with
high efficiency.

This material is particularly adapted
to conditions where it is necessary to use
material that is light in weight, or where
surfaces are so irregular that it is neces-
sary to use a material that can be broken
in order to apply it to the irregularities.

However, unless this form of block in-
sulation is protected by an air space or
some other material with greater heat-re-
sisting qualities, it is not advisable to ap-
ply it to surfaces where temperatures ex-
ceed 600° F.

The effect on this material of tempera-
tures above 550° F. is to “calcine” it,
which changes the material to magnesium
oxide with a resulting shrinkage of about
159, and breaks down the crystalline
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structure to which the material owes its
strength. This shrinkage which takes
place opens up the joints and cracks the
material so that heat can leak out through
the cracks. Where an insulation of high
heat-resisting properties is required, 83%
Magnesia may be applied over a layer of
Fire-Felt with the result that a highly
efficient combination is obtained, yet one
which will withstand higher temperatures
than those to which the more efficient ma-
terial may be applied direct.

Among the places where such combina-
tions are particularly desirable are furnace
walls, oil stills and other apparatus op-
erated at temperatures too severe for most
other insulating materials.

Its greater efficiency naturally affords
a greater saving and the fact that it is
lighter and stronger than competitive
magnesia reduces breakage loss in transit
and application to the minimum.

Furnished in blocks 3” x 18" and 6" x
36", from 14" to 4" in thickness.

For efficiencies of Johns-Manville 859,
Magnesia Blocks, see page 44.

See approximate weights and price list
on page 45.



Johns-Manville Asbestos Fire-Felt
Sheets and Blocks

An asbestos material especially adapted
to insulating extremely hot surfaces.

and Blocks are made by felting and

moulding asbestos fibre into sheet or
block form. The process used in the man-
ufacture of Johns-Manville Fire-Felt pro-
duces a heat resisting material of good in-
sulating value, that is strong and resilient,
and that will not readily powder or crum-
ble even when applied to surfaces that
move or vibrate.

Johns-Manville Fire - Felt, due to its
strength, durability and high heat resist-
ing qualities is particularly adaptable to
many uses where the conditions are un-
usually severe, such as the lining of
breechings or flues where the tempera-
tures are particularly high, and the lining
of boiler tube doors where considerable
mechanical strength is required to with-
stand the vibration due to opening and
closing of doors.

Another use to which Johns-Manville
Fire-Felt is especially adapted is for the
first layer of insulation applied on a highly
heated surface where a material of high
heat resisting properties is required. Then
more efficient Johns-Manville insulating
materials, such as Asbesto-Sponge Felted,
859, Magnesia, or Fine Corrugated As-
bestocel may be applied over the layer of

JOHNS-MANVILLE Fire-Felt Sheets
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Fire-Felt with the result that a highly
efficient combination is obtained which
will withstand higher temperatures than
those to which the more efficient materials
may be applied direct.

Among the places where such combina-
tions are particularly desirable are furnace
walls, oil stills and other apparatus oper-
ated at temperatures too severe for most
other insulating materials.

Johns-Manville Fire-Felt is furnished in
standard sheets 24" x 36" and blocks
6” x 36", in thicknesses from 15" to 4".

The sheets may be furnished curved to
radius in order to fit the surface to be in-
sulated. This permits of using full sized
sheets on curved surfaces, instead of small
blocks.

A decided advantage in the use of Johns-
Manville Fire-Felt in large sized sheets is
that this permits of application with only
a few joints, as compared with the large
number required with a material furnished
only in small blocks. This results in
higher efficiency, because the elimination
of joints eliminates a large source of heat
loss.

See approximate weights and price list
on page 45.
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Johns-Manville Thermo Fire-Felt

i ot

Exterior of sheet.

N improved, efficient sheet or block

Afor insulating hot blast stoves in

steel plants, kilns and furnaces,
breechings, flues, boiler walls, etc.

Made by felting and molding asbestos
fibre into sheets of proper size and thick-
ness with a cellular structure embedded in
the center of each sheet. This celiular
structure does not extend to the edges of
the sheet, but is completely sealed in, the
efficiency of the material being increased
by the confined air spaces.

In addition to giving increased efficiency
the cellular structure also adds strength
and the desirable resiliency, which makes
Johns-Manville Thermo Fire-Felt especi-
ally suited to conditions where expansion

Sheets and Blocks

Section of block showing cellular center.

The application of Johns-Manville
Thermo Fire-Felt in large sheets gives
this material a decided advantage over
materials furnished only in small blocks,
because large sheets require few joints, as
compared with the large number required
in the case of small blocks. Fewer joints
mean higher efficiency, because joints per-
mit a large proportion of heat loss.

Johns-Manville Thermo Fire-Felt
is furnished in standard sheets 24" x 36",
in thickness from 114" to 4”. May be fur-
nished also in curved sheets or sheets of
special size.

For efficiencies see page 44. See ap-
proximate weights and price list on
page 45.

Johns-Manville Vitro Fire-Felt Sheets and Blocks

and contraction are large factors.
OR the insulation of hot blast mains
Fand bustle pipes or particularly severe
heat conditions, the use of Johns-
Manville Vitro Fire-Felt between the shell
and fire-brick is recommended.
Johns-Manville Vitro Fire-Felt is simi-
lar in construction to Thermo Fire-Felt
with the exception that the embedded cell-
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ular structure is more rigid and has
greater heat-resisting qualities.

Furnished standard in sheets 24" x 36",
in thicknesses from 114" to 4”. May be
made in curved sheets or in sheets of
special size. See approximate weights
and price list on page 45.
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Johns-Manville Vitribestos
Sheets and Blocks

Curved sheets for lining stacks and circular ducts.

OR lining smokestacks and flues,

building theatre curtains and for use

where a strong, stiff, insulating sheet
or block is required that will resist tem-
peratures up to 800° F.

Johns-Manville Vitribestos is made of
asbestos felts which have been corrugated
and built up to form a cellular sheet.
These sheets are subjected to a treatment
and process which vitrifies them and
makes them more resistant to moisture
and high temperatures than other cellular
sheets which have not been vitrified.

The vitrified sheet has not, however, as
great an insulating value as untreated
sheets and its use should, therefore, be
confined to those places which require the
qualities referred to above.
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Flat sheets for lining breechings, square ducts, etc.

Johns-Manville Vitribestos Sheets are
made either flat or curved to any radius
and on account of their insulating value
are admirably adapted to use as a stack
lining. They are especially adapted to the
lining of steel stacks on account of their
light weight.

Drawings showing arrangement of
curved steel angles that provide for the
easy application of stack lining will be fur-
nished upon request.

Vitribestos when used as a flue lining or
in fireproof construction is held in place
and supported by bolts or steel angles, the
application of which depends upon the type
of construction required. Full particulars
and details will be furnished by any Johns-
Manville branch.




Johns-Manville Improved Asbestocel
Sheets and Blocks

A particularly efficient sheet and block insulation
that is light in weight and durable.

sure boilers, feed-water heaters, dry-
ing rooms and other surfaces where
temperatures are not extreme.

FOR insulating medium or low pres-

Made of plain and corrugated asbestos
felts built up one upon another until
proper thickness of cellular structure is
obtained.

In each ply the latter is corrugated in
two directions; that is, the corrugations
or cells which run lengthwise are divided
into a number of distinctly separate cells
by corrugations which run at right angles
to them.

This unique construction provides a
multitude of dead air cells, because the
corrugations prevent any circulation of
air. In ordinary air cell the air is free to
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circulate in the cells and leak out when the
expansion causes the ends to separate.

For this reason Improved Asbestocel
sheets and blocks which cost about the
same as ordinary air cell, lose 10 to 159,
less heat than ordinary air cell.

Another advantage of Improved As-
bestocel is that the arches formed by the
corrugations give it greater strength and
greater durability.

Asbestos Felt offers high resistance to
heat and this cellular form provides parti-
cularly good insulation.

Furnished in standard sheets, coarse or
fine corrugated, 36” x 36", or blocks 6" x
36", 3" x 18” and 4" x 18", from 14" to 4"
in thickness. See approximate weights
and price list on page 45.




Johns-Manville Asbestos Roll Fire-Felt

(Plain or Indented)

LAIN—A soft, flexible felt of asbes-

tos fibre, used where there is need of

an insulating and heat-resisting felt
that may be folded, bent or wrapped
around pipes and heated surfaces.

It is especially adapted to wrapping
around pipes which are too close to adja-
cent pipes, other equipment, or partitions
to permit the use of sectional covering.

INDENTED—Made of the same ma-
terial as plain Roll Fire-Felt, but the sur-
face of one side is indented at close inter-
vals over its entire area.

These indentations make the sheet more
flexible and easily bent to a small radius.

On account of its great flexibility,
its insulating and heat resisting
properties, Asbestos Roll Fire-Felt
isadaptable to a wide variety of uses.

The indented construction also provides
greater confinement of dead air spaces
when the insulation is wrapped or built
up on surfaces to be insulated. It is, there-
fore, more efficient than the plain material.

Both plain and indented Fire-Felt are
furnished in thicknesses of 342", 15", %",
14" and 34", in rolls 3 ft. wide containing
approximately 100 sq. ft. See page 45 for
approximate weights.

Thickness Per Sq. Ft.

List Price
Br” AHICK ... . « 5 5ue s 5 5 5500 o 5 SUHES 5 SEHNE 0 8 IS 5 8 Wi 6 5 3 s $0.16
L FRIACKE, , coivi o o wrswors o oxiror v o o wione 36 G588 § & & SE3H 3 Wishs & 8 20
e ARTCK s = & 5 vsws & & P00 5 5 Groweon o Jeie) o o o Tesonat o s winisiel s o .26
17 HICK s s o o5 5 5 B0 B 5 B Y B B8 £ B WIVR 8 8 SR .30
B BRICK . oo v v v esocmrs o o conmo o 0 s o 6 B & o B8I6 8  Wiieii’s & 50

Johns-Manville Asbestocel

(In Flexible Roll Form)

flexible roll form is made by fastening

together a plain and a corrugated as-
bestos sheet.

It is applied by wrapping one or more
times around the pipe to be insulated and
fastened on with wire wound around it
spirally. Additional fastening should be
provided by wire rings placed about every
18 inches. At least two layers of Asbes-
tocel should be applied on warm-air fur-
nace pipes.

To provide a neater finished appearance
asbestos paper may be pasted over the sur-

JOHN S-MANVILLE Asbestocel in
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Particularly adapted “\#
to insulating hot air ~
or furnace pipes. "

face of the Asbestocel after it has been
wired on.

Furnished in rolls 3 feet wide containing
approximately 250 square feet.

List Price, 1 Ply (about 14" thick) $0.10 per sq. ft.




Superior to other flexible insulations because it does
not deteriorate through age.

Felt is made of cattle hair, carefully se-
lected and chemically cleaned. An im-
proved process is used in the manufac-
ture, resulting in a perfectly combined felt
which is not subject to disintegration. It

JOHNS-MANVILLE Standard Hair

is widely used for refrigerator insulation
and for insulating both hot and cold water
pipes. Put up in bales 6 ft. wide contain-
ing 300 sq. ft. Can be furnished 3 ft. wide,
containing 150 sq. ft. An extra charge is
made for cutting less than 300 sq. ft.

LIST PRICES AND APPROXIMATE WEIGHTS

Thickness Price Per Sq. Ft.

L4 inch........ $0.067%
AN T TT .08
34 “ ... .10

1 12
1Y .18

2 % Gismiinc .24

Weight Per Sq. Ft. Weight Per Bale

4 ounces. ..... 75 pounds
6 ... 11214
9 " smmas 170 “
12 ¢ ...225
18 L 337 “
7.2 S 450 .

Johns-Manville Built-up Hair-Felt Insulation

hair felt insulation in required thick-

ness and number of layers to prevent
the freezing of pipes conveying water and
subjected to severe conditions.

JOHNS - MANVILLE applies built-up

As flow of water, duration of low tem-
peratures and other factors have much to
do with the thickness and method of ap-
plication, each case should be referred to
the nearest Johns-Manville Branch.
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Johns-Manville Asbestos Sheet Millboard

OR general use where sheet or board
F is desired for protection against fire,

heat, acid fumes, etc. Made of as-
bestos fibre and suitable binders. Exten-
sively used for lining doors, partitions and
floors, and for a variety of heat-resisting
purposes in factories, mills and power

plants where fire protection is desired.

Standard sheets, 40” x 407, 42" x 44",
and 48" x 48".

Made in three grades: Hard, medium
and soft. Medium furnished unless other-
wise specified. Prices on application.

WEIGHTS OF JOHNS-MANVILLE
ASBESTOS SHEET MILLBOARD

Weights
Thickness Per Sheet 40” x 40” Weights Per Sq. Ft.
Lo=ineh ;. oo v vinvow s 2.4 pounds............. 3.4 ounces
- $GeinCh s s oo s wme v v s 275pounds............. 4 ounces
f VAABCH!, oo 5 5500 85 5 s o 3.65pounds. ............ 5.3 ounces
Sp-inch . ............. 5 pounds............. 7.2 ounces
3g-inch. ............. 5.5 pounds. ...::ouuenn 8 ounces
LAANCR: 0 s o omn v e oo 7  pounds.:cisssn e 10 ounces
AR (1) | P 9 pounds............. 13 ounces
3-inch.............. 10 pounds............. 14.4 ounces
Y-inch.............. 14 pounds............. 20.2 ounces
This insulation can be cut Sf-inch . ............. 17 pounds.....c.coumes 24.5 ounces
to any size desired and 3%-inch.............. 20 pounds. . ;s e e 28.8 ounces
fastened with mails or Lo-inch. ... . 25  pounids i ss s 36 ounces
SCrews.

Johns-Manville Asbestos Paper and Roll Board

The uses of Johns-Manville Asbestos
Paper are large and varied; in general, it
is used as a fire retardant. Its thinness
makes it necessarily less efficient as an in-
sulator than either Johns-Manville Asbes-

tocel in flexible roll form or Johns-Man-
ville Roll Fire-Felt, and in order to obtain
appreciable insulating effect, if used for
that purpose, several wraps are necessary.
Prices on application.*

Approximate Weight per A’})I})xligl)((re}:ste
100 Square Feet Inches
ASBESTOS PAPER:
G POUNAS . ..o .015
BPoOUNdS. ..ot .018
10 DOMIASE: i s 5 o 25 wisvs « & wmsvm v o0 o o o smin o g ey o & 8 B 4 .020
12 POUNASY. . &% mos s 5 5 a v s s v 5 v o ¢ oo ime o0 e v .025
14 pounds. .. .ot .028
16 pounds . ..o .u i Lo
35 POUNAS . - . oo L6
ASBESTOS ROLL BOARD:
B3 pounds. .. ... 345
68 POUNAS . .. oo b3 For use when insulating material
of minimum thickness is required.
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What Insulation

The efficiency of insulating material is ex-
pressed by a percentage, which is the percent of
heat saved by using the insulation, as compared
to what would be lost if no insulation were used
and the surface left bare or uninsulated.

The efficiencies of all insulations vary accord-
ing to the temperature difference between the

Efficiency Means

surface and the surrounding air, as well as ac-
cording to the thickness of the insulation.
Complete information regarding the use of
efficiency tables, with example to illustrate will
be found on page 243.
For table showing the total heat lost from bare
surfaces, see page 244.

EFFICIENCIES OF JOHNS-MANVILLE ASBESTO-SPONGE FELTED SHEETS AND BLOCKS

Temperature Difference between Hot Surface and Surrounding Air

Thickness
of Insulation 50° 100° 150° 200’ 250° 300° 850° 400° 450° 500°
Per Cent. Efficiencies
17 82.909, 84.179  85.429  86.509, 87.509  88.389%  89.28%  90.109% 90.929% 91.73%
15” .... 87.88 88.77 89.67 90.44 91.15 91.78 92.40 92.98 93.56 94.14
2 ” 90.64 91.32 92.00 92.61 93.12 93.61 94.10 94.556 95.00 95.44
2y5"” 92.36 92.92 93.46 93.96 94.39 94.79 95.19 95.55 95.91 96.28
3 93.54 94.02 94.49 94.91 95.25 95.59 95.92 96.23 96.54 96.85
EFFICIENCIES OF JOHNS-MANVILLE 85% MAGNESIA BLOCKS
Temperature Difference between Hot Surface and Surrounding Air
Thickness
of Insulation 50° 100° 150° 200° 250° 300° 350° 400° 450" 500°
Per Cent. Efficiencies
1 80.809%  82.36%  83.909  85.2)9, 86.489, 87.609, 88.70%  89.649  90.56%  91.487%
115” 86.25 87.40 88.53 89.49 90.37 91.16 91.94 92 65 98.32 93.97
8" enss 89.32 90.16 91.08 91.85 92.53 93.12 93.71 94.27 94.80 95.31
21" 91.19 91.95 92.69 93.32 93.87 94.38 94.87 95.31 95.73 96.14
g “ 92.55 93.22 93.83 94.37 94.82 95.25 95.67 96.06 96.40 96.75

EFFICIENCIES OF JOHNS-MANVILLE THERMO FIRE-FELT SHEETS AND BLOCKS

Temperature Difference between Hot Surface and Surrounding Air

Thickness
of Insulation 50° 100° 150° 200° 250° 300° 350° 400° 450° 500°
Per Cent. Efficiencies
1" 80.559, 82.30%  83.8)9, 85.109, 86.279, 87.429  88.489  89.50% 90.50%
s 84.64 86.00 87.18 88.20 89.14 90.08 90.92 91.73 92.51
2157 .. 87.23 88.37 89.39 90.27 9103 91.79 92.48 93.17 93.82
3 =, 89.08 90.02 90.92 91.66 92.33 93.00 93.57 94.17 94.72

The above efficiencies are based on the application of sheets to

flat surfaces. They are approximately correct however for

curved surfaces, curved to large radius, such as boiler drums, tanks, etc.

Example

What is the efficiency of Asbesto-Sponge Felted In-
sulation 3” thick to be applied on a surface at a tem-
perature of 450° F. in a room where temperature is
70° F.? e
The temperature difference is 450° F.—70° F.=380°.

Refer to table of Efficiencies for Asbesto-Sponge
Felted Insulation (on this page). Efficiency for

400° F. temperature difference is 96.23%
350° F. temperature difference is 95.92%
Difference for 50°.... 0.31%

If difference for 50° F. is .31% then for 1°, difference
is .31% +50=.006%.

The difference (380°) is 30° more than 350°, so
30X.006%—.18%, which added to 95.92%—96.1%; the
required efficiency. -

To find exactly how much heat is saved by applying
this insulation, proceed as follows:

Refer to table giving total heat loss in B.tu. per
square foot of bare surface (page 244).

Under temperature difference of 400°, you find loss is
1614.0 B.t.u. per hour, and under 350° difference loss
is 1269.4. The difference in loss for the 50° difference
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is 1614.0—1269.4=344.6 B.t.u., and for one degree dif-
ference it is 344.6+50—6.89 B.t.u.

The difference you have (380°) is 30° more than 350,
so 30X6.89=206.7 B.t.u., which added to 1269.4=1476.1
B.t.u., the required total heat loss from one square foot
of bare surface per hour.

Having obtained the loss for bare surface, the saving
effected by the 3” Asbesto-Sponge Felted Insulation is
obtained by multiplying the total loss, 1476.1 B.t.u.,
by the efficiency of the insulation previously found
(96.1%) or 96.1% of 1476.1 1418.5 B. t. u. saved per
square foot per hour.

Results obtained by different thicknesses of insulation
or different types of insulation are best determined by
comparing heat losses through each.

In order to find the heat loss through the insulation
in the above example proceed as follows:

Bare surface loss = 1476.1 B. t. u. per sq. ft. per hr.

Efficiency = 96.1

Percent loss = 100 — 96.1 = 3.9%

Loss through insulation = 3.9% of 1476.1 = 57.6 B. t. u.
per sq. ft. per hr.




‘Johns-Manville Sheet and Block Insulation
Approximate Weights and Standard Sizes

Lbs. per
Material Standard Sizes Thickness Sq. Ft.
Asbesto-Sponge Felted Sheets and Blocks. ... .. 24" x 36” and 6” x 36", Per inch of thickness—3.5
859, Magnesia Blocks........... ...t 3” x 18” and 6” x 36", Per inch of thickness—1.4
Vitribestos Sheets ...........cciiiiuieneennnn e 367 K72 e 5" .88
36”7 % 72! v s s w55 siere g o wiwine o wseree o 34" 1.3
36” X 72" oo s i sier & & wmwGE s S § 8 W o 17 1.8
367 X T2 iv s evvie v o mliine Bin i § 85 BEE S 174" 2.2
36" X 72" i 1% 2.6
36" % T2" ..iiise saems s swEe s s e s 2" 3.5
367 K T2 ovceie v oo v 0 winlid § BEREE S WHeE 8 215" 44
36”7 X 72" e 3" 5.3
Fire-Felt Sheets and Blocks................... 24” x 36” and 6" x 36" ............. %" 1.2
24” x36” and 6” x 36" ............. 34" 1.8
24" % 36" and 6” X367 .ivwmssvenes 1% 23
24” % 36” and 6" x36” ............. 114" 2.9
24" x 36” and 6” x 36" ............. 135" 3.5
24” x 36” and 6” x 36" ............. 2" 4.4
24” x 36" and 6” X 36" ............. 7 6.2
) 24” x 36" and 6” x 36" ............. 3” 7.0
Thermo Fire-Felt Sheets...................... 247367 ... 115" 3.5
24730 oo n s s s e B A TR B SRS 8 2" 4.5
Vitro Fire-Felt Sheets......................... 24" %367 ... 155" 3.8
2473607 i s s meee s s e E e S8 s 2" 4.8
Improved Asbestocel Sheets and Blocks
4-Ply totheinch.......................... 36” x 36", 3" x 18", 4” x 18", 6” x 36", 1” 1.0
6-Ply totheinch.................... ... ... 36” x 36", 3” x 18", 4" x 18", 6" x 36", 1” 1.3
Asbestocel-Flexible Roll Form................ 36” wide in rolls of about 250 sq. ft - 1-ply .25
Asbestos Roll Fire-Felt.................o..uun R [ 5" .38
36 100« %" 59
36" “ “ “ [ ““ 100 “ ﬁ;" .75
36” “ e ““ “ o 106 “ %n 1.2
36" ““ “ “ “ ““ 100 ““ 3/8" 1.5
List Prices
Asbesto-Sponge Felted, 85% Magnesia, Vitribestos, Improved Asbestocel,
Fire-Felt, Thermo Fire-Felt and Vitro Fire-Felt
Thickness Price per Thickness Price per Thickness Price per Thickness Price per
Inches Sq. Ft. Inches Sq. Ft. Inches Sq. Ft. Inches Sq. Et.
AT T $ .27 1387 .. 42 208" $ .64 218" i rwa i .87
4" s e S .27 1387 s s s mommn s 3 45 214" . .68 B ete e e v s am .90
7 30 154" iiiiiiiinnn. 49 238" ... T2 3" eriiruensens 98
T T .30 134" e .53 2L e .75 BU4" e issames s 1.05
14" i, 34 104" ... 57T 258" i 79 4 ... 1.20
134" s 38 27 ... 60 234" .. 83
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Johns-Manville Insulating Cements

ments are composed of asbestos and

binding materials that are low conduc-
tors of heat or efficient insulators. They
are applied, when mixed with water, in
plastic form, producing an efficient insula-
tion when dry.

They are generally used as a surface fin-
ish over block or sheet forms of insulation

JOHNS—MANVILLE Insulating Ce-

to seal all joints between the blocks and
to provide a smooth, attractive finish or
a surface to which canvas may be applied
if desired.

Johns-Manville Insulating Cements are
also especially adapted for insulating ir-
regular surfaces where it would be im-
practicable to apply sectional insulation,
sheets or blocks.

Johns-Manville Asbestos Fire-Felt
Insulating Cement No. 302

Johns-Manville Asbestos Insulating Ce-
ment No. 302 is made of asbestos fibre and
binding materials that have high insulat-
ing values. It is easy to mix and apply,
and readily adheres to hot surfaces. As
it is light in weight and high in insulating
value, No. 302 is one of the most economi-

cal insulating cements manufactured.

Johns-Manville Asbestos Insulating Ce-
ment No. 302 finishes with a hard, durable
and attractive surface, and does not peel,
crack or break off.

Packed in 100 pound bags.

Johns-Manville Asbestos Insulating Cement No. 400

Johns-Manville Asbestos Insulating Ce-
ment No. 400 is a combination of asbestos
and other materials of high insulating
value. It is an ideal insulating cement for

general use where efficiency, strength and
durability are desired. Besides its high
insulating efficiency, it provides a smooth,
durable finish. Packed in 100-pound bags.

Other Johns-Manville Insulating Cements

Johns-Manville manufactures and is

cements are not as high in insulating

prepared to furnish 859, Magnesia Insu- value as those referred to above and are

lating Cement, also Johns-Manville No.

generally used where a less expensive ma-

364 and No. 352 Cements. The latter two terial is required.

NOTE :—The efficiencies of insulating cements cannot be given in definite
figures because the efficiency of a given cement may vary greatly according
to the manner of application, the form of the surface on which it is applied,
etc. However, it may be said that for the better grades of insulating cements
applied one inch thick on flat surfaces and at temperatures corresponding to
average high pressure steam conditions (about 150 lbs.), the efficiencies vary

approximately from 70% to 85%.
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Johns-Manville
Refractories and
Cement Specialties
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Johns-Manville Refractory Cements

UR object in discussing refractories
at length is two-fold—to effect an
economy for you by briefly pointing

out why boiler and furnace settings do not
always last as long as they should, and to
give information relative to Johns-Man-
ville Refractory Cements, which materially
increase the life of boiler and furnace set-
tings, thereby providing greater economy
and return on the money invested in this
important part of power equipment.

The purpose of furnace settings is to
provide a chamber for the most efficient
combustion of the fuel used, which will in
the best manner possible direct the heat to
the absorbing surfaces without waste and
without the intermingling of excess air.
Naturally the most economical results are
obtained when these settings stand up
without impaired efficiency, under the
conditions incidental to their service, for
the longest possible time.

While oil burners, mechanical stokers,
and mechanical draft all contribute to in-
crease power plant efficiency, they result
in more severe furnace conditions and
more frequent failures in furnace settings
unless careful thought is given to the sub-
ject and the correct precautions taken.

The failure of a furnace setting is not
necessarily indicative of faulty brick.
Failures are often due to the inability of
the fire clay or bonding cement used, to
fulfill its function.

The best furnace setting has the proper
design, is constructed by careful and ex-
perienced workmen, and is made of the
best fire brick for the conditions, bonded
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together and protected with a high grade
refractory cement.

Why Firebrick Settings Fail

Excluding the human element of work-
manship, failures can generally be traced
to one or more of the following causes:

Plastic deformation, melting, spawling,
cracking or bulging, slagging, or clinker-
ing.

Plastic Deformation

Plastic deformation will occur when a
load is applied to brick that has softened
or reached the stage of incipient fusion be-
cause of high temperature.

If only one face or surface of a brick is
exposed to the heat, the temperature may
be increased to a point far beyond what
the brick would stand if the entire brick
were surrounded by heat or if even small
portions of the other five surfaces were ex-
posed. The reason is that when only one
face or surface is exposed, the brick con-
ducts the heat from that surface only.

Exposure of the four adjacent surfaces
of the brick to the fire occurs in a furnace
setting in which the fire clay or inferior
cement bond between the brick has given
way. This results from the melting out
of the bond on account of its inability to
resist the heat, or from the crumbling and
falling away of the bond due to its failure
to withstand expansion and contraction.

When Johns-Manville Refractory Ce-
ment (No. 26, 31 or 33, depending upon
the temperature) is used as a bond, the
flame can attack the brick on one face



only. These cements will withstand tem-
peratures of 2600, 3100 and 3300 degrees
F., respectively, without melting, and will
not disintegrate and fall out of the joints
when the brickwork is under stress.

Melting

Ordinarily the fusion point of a fire
brick would appear to be its most impor-
tant characteristic, but in most cases fail-
ures will occur from plastic deformation
before fusion occurs.

The same precautions as taken in the
case of plastic deformation will help ma-
terially to resist melting of fire brick.

Spawling

Spawling is the breaking off of pieces of
brick or cracking due to an effort of the
different parts of the brick to assume dif-
ferent volumes—which is impossible for a
hard mass like a fire brick without internal
strains. When expansion or contraction
occurs quickly, as when boiler doors are
opened and cold air allowed to rush in; or
within a short temperature range, in the
case of bricks with a high co-efficient of
expansion or contraction; if the change in
volume is considerable; or the temperature
unevenly distributed, causing uneven ex-
panison or contraction in the brick, then
failure by spawling is likely to occur. If
more than one surface of the brick is ex-
posed to the heat, especially portions of
the four adjacent sides, that part of the
brick which is so exposed becomes hotter
than the balance of the brick and this
causes internal stresses which result in
spawling. Bricks bonded with Johns-
Manville Refractory Cement have well
protected joints and do not take on or give
up heat as quickly as bricks with exposed
sides, so the temperature range of expan-
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sion and contraction is increased. Besides,
as the heat enters the brick from one face
only, the temperature gradient is even and
there is less probability of internal stress.

If spawling, plastic deformation, or
melting takes place even though the bricks
are bonded together with Johns-Manville
Refractory Cement, which may happen

This illustration shows how severe heat attacks
and destroys fire brick when it is not properly

protected by carefully chosen refractories. Sur-

face cracking and spawling and the expense of

consequent shut downs and replacements, can be

reduced by bonding and wash-coating fire brick
with Johns-Manville refractories.

under exceptionally severe conditions,
additional protection ean be had by apply-
ing a 14” to 1" thick coating of Johns-
Manville No. 33 Super-Refractory Cement
to the surface of the combustion chamber.
This coating protects the fire brick from
sudden changes in temperature and pro-
tects the brick from the radiant heat of
combustion,

Cracking and Bulging

Expansion and contraction of fire brick
will cause a setting to crack or bulge. When
fire clay is used for setting up the brick,
attempts are often made to overcome its
inability to stay in the joints by reducing
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the thickness of bond. This method
throws all the stress due to expansion and
contraction on the brick itself and causes
more severe cracking or bulging. Johns-
Manville Refractory Cements not only
decrease the amount of €xpansion and con-
traction because of the protection they
give, but also have the necessary amount
of elasticity to cushion the strain resulting
from expansion and contraction.

Slagging

The erosive action or slagging of fire
brick by molten ash is very prevalent
where coals are used having an ash which
softens at a comparatively low tempera-
ture. The flames carry particles of molten
ash which enter the cracks or pores in the
fire brick setting. This combination of
ash and fire brick has a lower melting
point than the fire brick itself. The deeper
the molten ash enters the fire brick, the
more severe will be the action. If the
joints of a setting are well protected with
Johns-Manville Refractory Cement as a
bond, and the pores and minor cracks in
the fire brick filled with a wash coating of
Johns-Manville No. 32 Refractory Cement,
slagging is less likely to occur.

Clinkering

It is practically impossible to prevent
clinkering, but it can be retarded if the
setting is made as smooth as possible.
This can be accomplished in a furnace set-
ting by using Johns-Manville Refractory
Cement as a bond and then wash-coating
the entire setting with Johns-Manville No.
32 Refractory Cement. This eliminates
cracks and crevices which permit the
building up of the clinker mass. The
greatest trouble occurs in removing the
clinker. Unless fire brick are strongly
bonded together, which is not the case
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when fire clay is used, bricks are liable to
be pulled out with the clinkers when the
latter are removed with the slice bar.

One refractory cement cannot be a pa-
nacea for all ills. Conditions are so varied
and the requirements of a refractory so di-
versified that it is necessary to have dif-
ferent cements with different properties.

Guess work or haphazard treatment of
refractory cement problems will mean
early failure and expense that could be
avoided. Realize the importance of using
the correct material in the correct manner
and call on Johns-Manville who have
trained engineers available for this ser-
vice.

Johns-Manville Refractory
Cement No. 26

Recommended for setting up fire bricks
of boilers and furnaces. It may be used
where temperatures range from 900° F.,
where vitrification begins, to 2600° F., the
highest temperature it will withstand.

No. 26 has exceptional strength and
bonding qualities. It is the proper cement
to use for all general conditions except
where temperatures exceed 2600° F.,
(where because of temperature, a refrac-
tory cement having a higher melting point
should be used) or where special chemical
or metallurgical conditions are to be met.
For the latter case consult Johns-Manville
engineers. No. 26 Cement is packed in
100 1b. paper-lined bags and 400 1b. barrels.

Johns-Manville Refractory
Cement No. 31

When temperatures exceed 2600° F.,
and for this reason, No. 26 cannot be used,
the proper cement for all general condi-
tions is Johns-Manville Refractory Ce-
ment No. 31. This cement can be used for




temperatures up to 3100° F., its highest
working temperature. It may also be used
for temperatures ranging from 1450° F.,
where vitrification begins, to 2600° F., but
it is preferable to use No. 26 for this tem-
perature range. When special chemical
and metallurgical conditions are to be met,
consult Johns-Manville engineers. No. 31
Cement is packed in 100 1b. paper-lined
bags and 400 1b. barrels.

Johns-Manville Refractory
Cement No. 32

Made for wash coating the face of brick-
work exposed to flame and heat. It will
withstand any temperature from 1250° F.,
where vitrification begins, to 3100° F., its
highest working temperature. No. 32 is
packed in 100 1b. paper-lined bags and 400
1b. barrels.

Johns-Manville Super-Refractory
Cements Nos. 33 and 35

These super-refractory cements have
been developed to meet the exceptionally
severe conditions resulting from improved
methods of fuel burning, melting of me-
tals, etc. The extremely high tempera-
tures which are daily encountered in spe-
cial process work and even in the fire
boxes of oil-burning boilers, have made
necessary a super-refractory cement.

The exceptional and important quality
of these super-cements is their ability
to withstand high temperatures with a
comparatively small amount of shrinkage.
The possibility of cracking under severe
temperatures is thus reduced to the min-
imum. Because of the character of these
materials, there is little chance of chem-
ical reaction and they will not be affected
by molten yellow metals such as brass,
bronze, etc. For use in connection with

51

electrical and special furnaces, these ce-
ments have been found especially well
adapted.

No. 33 should be used where tempera-
tures range from 1000° F., where vitrifica-
tion begins. to 3300° F., the highest tem-
perature it will withstand.

No. 35 should be used where tempera-
tures range from 1200° F., where vitrifica-
tion begins, to 3500° F., the highest tem-
perature it will withstand.

Super-Refractory Cements Nos. 33 and
35 are packed in 100 1b. paper-lined bags.

Johns-Manville Refractory
Cement No. 30

No. 30 is especially recommended for
general iron and steel metallurgical con-
ditions such as blast furnaces, cupolas, re-
heating furnaces, one-piece linings for
crucible furnaces, etc. It begins to vitrify
at 1850° F. and is resistant to tempera-
tures up to 3000° F. Being a carbon base
cement it will give best service in a re-
ducing atmosphere.

No. 30 Cement is packed in 100 1b. paper-
lined bags and 400 1b. barrels.

Directions for applying
Johns-Manville RefractoryCements
Nos. 26, 30, 31, 32, 33 and 35

When preparing Johns-Manville Re-
fractory Cements Nos. 26, 30, 31, 33, and
35 for use as a bond between fire bricks,
mix the water with the cement to get the
proper consistency. The amount of water
required can best be found by trial. When
setting brick, it depends upon the porosity
of the brick. Porous brick will require a
thinner mixture than those less porous.



i

i, ooy o

.ta— Johns-Manville Service to Industry . i :

The mortar should be thoroughly mixed
and free from lumps. A batch of refractory
cement mortar, may have a good appear-
ance, and yet, if a few handfuls of the
batch were taken and rubbed together,
some cement might be found that was
dry—not mixed with water.

It is just as important that an excess of
water be avoided. Depend on thorough
mixing to obtain the proper consistency
rather than too much water.

“Butter” or trowel the cement on the
brick already placed, then lay brick on top
and tap until the joint between the bricks
is about three-sixteenths inches thick and
cement squeezes out between the edges of
the brick.

Do not “point up” or cut off cement that
squeezes out between the edges, but plas-
ter or trowel it back over the face of the

joint and brick, so that it protects the
edges of the brick. In other words make a
“T” joint. (See illustration.)

When using Johns-Manville No. 32 or
No. 33 Refractory Cement for wash coat-
ing, the cement should be thoroughly
mixed with sufficient water to bring it to
a thin grout consistency and then applied
to the face of the brick work with a stiff
brush or broom.

In treating a fire box with a plastic coat-
ing of Johns-Manville No. 33 Super-Re-
fractory Cement to resist spawling, plas-
tic deformation, and melting, all clinkers
and loose pieces must first be removed, any
particularly smooth or glazed surfaces
chipped away, and keys cut into the wall
to a depth of at least 14" at practically
every course of brick. Then No. 33 should
be applied by means of a trowel in the

4

" Fire Clay joint
before firing.

Johns - Manville
Refractory Ce-
ment as mortar on
the brick already
placed.

fire clay joint.

and contraction of the fire bricks is obtained.

Cross-sections of Fire Brick Joints

, allowing heat
attack front sur-
face and portions
of sides of brick.

Showing that when Johns-Manville Refractory Cement is used for setting up the
brick, the edges of the brick are protected against the action of the flames.

It will be noted in the illustration that the Johns-Manville Refractory Cement joint is shown thicker than the customary
This is because it has been found that a three-sixteenth inch bond of Johns-Manville Refractory Cement gives
the best results because the greatest strength is secured with this thickness and the desired elasticity to withstand expansion
The fact that a Johns-Manville Refractory Cement bond will not disintegrate,
crack, and fall away under heat, which is the case with fire clay joints, makes it possible to use this thickness of joint.

After firing.

+ down until Johns- ment. After firing

Manville Refrac- and vitrifying, the

3 tory Cement has bonding material

squeezed out at forms a strong

edge of joint. protection for the
joint.

Fire
open,
to

Cla joint
Y. . After more heat.
¥ Bricks starting to

spawl.

Finished “T” joint
of Johns-Manville
Refractory Ce-

Upper brick
placed and tapped
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form of a plaster coating at a dense mor-
tar consistency. The coating should run
from 14" to 1" in thickness, depending
upon the severity of the conditions.

Always make sure that the cement and
water are thoroughly mixed.

When No. 26 is to be used for molding
dampers, slabs, door-linings, etc., mix the
cement with sufficient water, but not too
much, until the mixture has a consistency
of dry molding sand, and is absolutely and
thoroughly mixed and free from lumps.

Tamp cement in mold, or in place, solid-
ly and then dry gradually with a slow
fire till all water has evaporated. After all
water has been slowly driven out, the slab
or molded piece may be subjected to tem-
peratures in excess of 900 degrees F.,
which will vitrify it.

Large molded pieces should -be rein-
forced by surrounding the edges with an
iron band or frame and by running iron
bolts or rods through the slab. All such
rods should be covered or wrapped with
asbestos paper to a thickness of about
one-sixteenth inch. This allows for the
expansion of the iron.

Johns- Manville Plastic Refractory

Cement No. 29

Plastic Refractory Cement No. 29 is
primarily a patching cement. It can be
used for either hot or cold patching in
boiler or furnace settings, gas plant and
by-product coke plant equipment, etc.,
within the temperature range of 1200° to
2900° F.

When patching work is done, loose
pieces should be removed, all glaze scraped
away, and the part to be patched thor-
oughly cleaned.

Plastic Refractory Cement No. 29
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comes in a dense, plastic state ready for
use and is packed in 100, 250, 450, and
800 1b. drums.

Johns-Manville Pla tic Refractory
Cement PR-15

PR-15 may be used for temperatures up
to 2600° F., its highest working tempera-
ture. This cement is furnished in plastic
form and sets hard when air dried.

It can be used as a mortar in setting up
bricks and patching in furnace settings,
ovens, kilns, gas plant and coke plant
equipment, etc., when temperatures are
not high enough to vitrify other Johns-
Manville Refractory Cements. Also for
setting up bricks, where a ready-mixed
plastic refractory is absolutely demanded,
when temperature is less than 2600° F.

PR-15 is packed in 10, 25, 50, 100, 250,
450 and 800 lb. containers.

NOTE :—Wherever possible it is preferable to
use a dry, machine mixed, refractory cement
rather than a plastic cement for bonding and
wash-coating fire brick, not only from a stand-
point of economy, but also because of greater
satisfaction in the results-obtained.

Johns-Manville Retort Cement
No. 20

No. 20 Retort Cement may be used as a
refractory in connection with tempera-
tures up to 2000° F. This cement is fur-
nished in plastic form and sets hard when
air dried.

It is admirably adapted for general use
around gas works and chemical plants
wherever a cement is required that must
resist acid fumes as well as heat.
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On account of its combined refractory
and acid fume-resisting qualities it is re-
commended for setting up brick smoke
stacks. It may also be used for setting up
fire brick when temperatures are not suf-
ficient to vitrify other Johns-Manville Re-
fractory Cements.

No. 20 Retort Cement is packed in 1, 5,
10, 25, 50, 100, 200, 450 and 800 1lb. con-

tainers.

Directions for applying
Johns-Manville PR-15 and No. 20
Retort Cement

These cements are furnished in ready
mixed form and can be used directly from
the container. If they require thinning,
add water gradually, mixing thoroughly
as the water is added.

If only a portion of the contents is used
and it is desired to hold over the balance
for another job, cover the cement with a
wet cloth or a thin seal of water. Replace
cover to exclude air as much as possible
and store in a cool place.

Special Refractory Cements

We manufacture and are prepared to
furnish special refractory cements for con-
ditions to which our standard cements are
not adapted, such as conditions where
chemical reaction, molten metal or gases
prevent the use of our standard refrac-
tories, and in general, conditions that re-
quire a careful study of service for which
the refractory is to be used before a
definite recommendation can be made.
Engineers are available at all Branches.

TECHNICAL DATA—VARIOUS QUALITIES OF REFRACTORY CEMENTS

No. 20

Lowest working temperature or low

** Approximate capacity: lbs. required
per hundred sq. ft. to coat the sur-
face of fire brick settings 34 inch

Linear shrinkage at 2250° F (per cent.
of length of dry sample before

*Sets hard when air-dried.

*#* Shrinkage on air drying.

Retort PR-15 No.26 No.30 No.31 No 32 No.33 No.35 phinle,

point of vitrification (° F.)......... 900* 800* 900 1850 1450 1250 1000 1200 1000
Highest working temperature (° F.).. 2000 2600 2600 3000 3100 3100 3300 3500 2900
Melting point (°F.)................ 2250 2700 2700 3050 3182 3146 3350 3542 3000
Complete fusion, dry powder (° F.) . 2250 2750 2750 3100 3254 3200 3362 3570 3050
Specific: Gravity', . -« . .« ww e s vwimns s wons 1.84 2.06 1.68 1.85 1.76 1.77 1.65 1.6 1.99
Weightin lbs. per cu. ft., dry moulded 105 116 110 s s 121 121 o
Weight in 1bs. per cu. ft., powdered.. 77 78 99 80.1 103 100
Approximate capacity: lbs. required

for setting 1,000 brick, with 3{; inch

thickness of joints............... 400-550 450-600 500-650 660-850 550-700 670-850 670-850

thick. ... 90
Semi- Semi- Semi- Semi- Semi-
Character Acid Acid Acid Neutral Acid Acid Acid Neutral Acid

heating)........................ 3.3 2up%ex 1.5 1.4 2.0 4.5 1.0 0.0 0.0
Free and combined silica content (per

cent.). ... ... 46.77 13.9 55.11 52.5 50.0 9.5 41.6
Free and combined carbon content

(pericents). .: :swessmsvssomassves 0.0 74.4 0.0 0.01 0.0 0.0 0.0

*#* Quantity of No. 32 cement required for coating varies a great deal, depending upon the porosity of the brick.
Based on average conditions and when the cement and water are used in equal quantities, i.e., 100 pounds cement and
100 pounds water, 90 pounds of cement are required per 100 square feet of surface.

Johns-

Cement
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affle Walls effectively direct the flow of

the gases of combustion and eliminate “short circuiting” and heat losses.
g

Baffle walls are built to prevent hot air
and gases from taking the shortest cut
from the fire to the smoke connection of
the boiler. They deflect hot gases to a
roundabout route that brings the gases in
contact with all of the tubes and heating
surface of the boiler, and so the maximum
amount of heat is transferred from the hot
gases to the water in the boiler and the
minimum heat is lost up the smoke stack.

Furthermore, better and more complete
combustion is obtained and more heat

55

units from the fuel utilized by directing
the course of hot gases.

Ordinary baffles are built of many pieces
of tile formed to fit and placed around the
tubes, and it is not only a tedious task to
install them but their life is limited.
Moreover, of greater importance, there is
leakage through the cracks or spaces be-
tween the pieces of tile, and gases that
leak through these cracks are not giving
up all the heat they should.

I't is most important that the front baffe




This is an excellent illustration of the Johns-Manville Monolithic Baffle Wall, showing as
it does, a solid wall built up around the tubes, with none of the joints and cracks neces-
sarily found in tile baffle walls. It can readily be seen from this picture that leakage of
heat-laden gases through such a wall is absolutely impossible, as it is built of a material
that will resist and withstand highest temperatures encountered without melting or cracking

be tight, for gases at this point contain the
maximum number of heat units, and the
difference between the temperatures of
the gases and hot-water tubes is greater
than in any other part of the boiler.

The Johns-Manville Monclithic Refrac-
tory Baffle is moulded of Joh is-Manville
Baffle Wall Cement. It is poured between
wooden forms and makes a solid heat-re-
sisting wall 4 to 5 inches thick, durable,
far more efficient and hence much superior
to tile baffles which are generally used.

The principal advantages of the Johns-
Manville Monolithic Baffle are:

1. A monolithic wall built of material
that will resist and withstand highest tem-
peratures encountered without burning,
melting or cracking.
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2. A monolithic wall with no joints or
cracks to allow hot gases to short-cut to
the stack without giving up the maximum
number of their heat units.

3. A monolithic wall comparatively
easy to install, as it is much easier to erect
wood forms, mix and pour the cement
than to install a great number of small
pieces of tile.

4. A monolithic wall that is durable
and requires little or no attention for a
long time after installation.

5. A monolithic wall through which
tubes may be withdrawn and replaced if
necessary without damage to the baffle.

6. A monolithic wall that may be in-
stalled at any desired angle with the tubes.
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Johns-Manville Aertite Boiler Wall Coating

TOUGH, rubbery coating in plas-
tic form used for covering the out-
side of boiler walls to prevent the

infiltration of cold
air into the com-
bustion chamber.

Cracks and crev-
ices in boiler wall
settings mean
lower efficiency
and higher operat-
ing costs. While
many cracks are
quite small they
will allow sufficient
leakage to lower
immediately the
boiler efficiency.
Cold air that leaks
in absorbs heat un-
til it reaches the
temperature of the
furnace gases and
hence wastes heat
that would other-
wise perform use-
ful work. It is con-
servative to esti-
mate on the fol-
lowing basis — if
air leakage

through boiler walls amounts to only 59,

Sheet or block insulation properly ap-
plied to boiler walls is of course the most
satisfactory manner of preventing infiltra-

tion of air through the boiler walls,

HOW TO TEST A BOILER WALL
Fasten a square of cardboard having a small aperture

at its center over a wooden frame. By pressing this
frame against a boiler wall with the edges temporarily
but completely sealed by some plastic material, any
leakage in this part of the boiler wall will immediately
be detected by the inrush of air at the small aperture.
A candle flame held to this aperture will be sucked in-
ward if there is an infiltration of air through the boiler
wall. By this method, an entire boiler wall can be very
quickly tested.

possible.

Amount required for

and the radiation of heat from their
surfaces. However, if such insula-
tion is not applied the infiltration of

air can be elimi-
nated at a compar-
atively small ex-
pense by the appli-
cation of Johns-
Manville Aertite
Boiler Wall Coat-
ing.

It forms a tough,
rubbery coating or
blanket over the
entire boiler wall
setting which re-
mains tight on ac-
count of its adhe-
sive and ductile

. qualities. It is

easily applied with
a trowel.

Best results are
obtained by keep-
ing the thickness
as near Yj¢” as

1/16”

of the actual quantity of air required for
proper combustion and high efficiency—
19, of the fuel burned is wasted. However,
leakage often amounts to far more than
509, and, figured on the above basis, the
fuel wastage is correspondingly greater.
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thickness—25 to 40 lbs. per 100 square
feet, depending upon the number and va-
riety of cracks and the way the wall has
been pointed up.

Furnished in 25, 50, 150, 300 and 500 1b.
containers. Prices on application.




Johns-Manville Leak-No Metallic Compound

CHEMICAL metallic compound Johns-Manville Leak-No differs from
for repairing and closing holes and all other compounds made for similar pur-
leaks in iron or steel, prepared in poses in that it does not adhere as a ce-

powdered form and used by mixing with ment, but amalgamates with the metal it-
water to a stiff putty. It metallizes in a self and makes a permanent repair. It
few hours and becomes a part of and the will hold high pressures, will not flake off,
same color as the casting to which it is and will resist any heat, acid, gas, or oil
applied. that iron will stand.

Johns-Manville Ferrotite Cement

A liquid for stopping up sand holes and three hours is poured out, and the casting
spongy spots in castings. Ferrotite is allowed to stand two or three hours before
poured into the cavity and after two or using. Excess material can be used again.

Johns-Manville H-O Pipe Joint Cement

A powdered material which may be makes a tight and permanent joint.

mixed with linseed oil and used for making By mixing with water it can be used as

tight joints for all pipe work, such as a putty for connecting sink wastes, base-

steam, gas, water and air. ment plugs, bowls, bath plugs, etc.
Economical, non - poisonous, stainless, Also furnished ready mixed with linseed

does not cause a bad taste in water, and oil.

Johns-Manville Fireite Asbestos Furnace Cement

A strong and durable cement for setting a few hours after application. When sub-
up and repairing broken joints in furnaces, jected to heat it vitrifies without shrinking
ranges, heaters and stoves. Itis prepared or becoming porous. Itis inodorous, and
ready for use, adheres readily and firmly effectually prevents escape of smoke,
to castings and sheet metal and “sets” in gases and dust, thus insuring perfect draft.

Johns-Manville Phoenix Asbestos Stove Lining

This is a perfect substitute for, and a ready for use, will conform to irregular
great improvement upon, the old style of surfaces, can be easily applied, does not

stove-brick for making new linings and re- easily burn out and clinkers do not tend
pairing cooking stoves, ranges, heaters, to adhere to it. Much time, and often ser-

tc.. also for lining d ¥ bnile q lous injury to the stove, may be saved by
?uir,laiess(? ar Jmng eoorg of BOREEs &8 having Johns-Manville Phoenix Lining on

hand and not being compelled to send to
It costs less than stove-brick, is always distant points for stove-brick.
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Note particularly the flexible lip

and hollow space back of it which

make the action of Sea Rings
automatic.

plungers against steam, water, air,

brine and any other fluid that will not
attack the materials used in their construc-
tion. Furnished in ring form only.

FOR packing rods and outside packed

Johns-Manville Sea Rings are made for
rods or plungers 34" in diameter or over,
providing flange or space between rod and
stuffing-box is 33” or more. The action of
Sea Rings is absolutely automatic. They
press against or grip the rod only when
there is a tendency to leakage through the
stuffing-box. The pressure through the
box acts on the lips of the packing and in
proportion to the pressure.

The elimination of unnecessary friction
where Sea Rings are used means great
economy, on account of the saving in
power required to drive the apparatus.
The data and curves shown on page 61
conclusively prove the economy of Sea
Rings even when good packing of the
ordinary type may be purchased for less.
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stuffing box

Cross-section  of
showing Sea Rings in place.

Long life and service are obtained from
Sea Ring Packing, because, by preventing
unnecessary pressure and friction be-
tween rod and packing, needless wear is
eliminated.

Leakage is prevented because the flex-
ible lip more readily conforms to rod or
plunger than the inside surface of an or-
dinary solid packing.

Loss of time and expense due to shut-
downs and labor cost of renewals are re-
duced to the minimum, because of the dur-
ability of Sea Rings.

Sea Rings assist in Packing Standard-
ization through the elimination of a num-
ber of packings for various conditions, be-
cause they are constructed of materials
that make them the best packing obtain-
able for nearly all conditions encountered
where rod and plunger packing is re-
quired.
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Saving Power by Eliminating Friction

TREMENDOUS amount of power or plunger is always constant and maxi-
A is wasted in the operation of pumps, mum, irrespective of the fact that the ten-

engines, compressors, etc., because dency to leakage or pressure through the
the pressure of ordinary packing on a rod packing is usually variable.

TIME N WeeKS

» & & ” 2 M K B D P ot X 28 I I2 I 36 38 &L o 43 S0 S Eoo
£ Tl_ll'l‘llll IS EEESEE RSN SR SENEREREE] 11 3 [TT 1] -4P" BEER T
e L T L T LY L P P
e e e T T
%50 Relative Cost of Packing and Operating with Flax and 750
Johns-Manville Sea Ring Packing
Reading vertically up each space represents $10.00. o
Reading horizontally to the n;ht each space represents one-hall & week—two T 7~
7” spaces represent one week »
The object ow much it * flax and with 4
Sea Rings, nndhv-mueh it costs to operate the pump after it is packed “
Description of Pump
Pump—Goulds Triplex Electric Driven with bronse plungers 11" diametst P
=, 12° siroke running ot 30 R. P. M. Seo
b Pressures—Suction 3° Vacuum. L
Discharge 25 Io M Ibs. Pressure. n 1
Previous Packing—Square
Motor—G E Three Phase “ﬂ Voll ISH.P y
Meter—Esterline Graphic P
Reading vertically on the left hand side of the chart, the first two spaces repte p.d
sent $20.00, the actual cost of the flax packing. and the 1134
$115.00, the actual cost of Sea Ring Packing.  (Note that in this casc the
cost of Sea Ring Packing is $'{ times the cost of flax packing.)
-, 4 So0
5 3
N )
f\t#« 45 §
N S
§ e oy
Yo
o T 3
¥ H 3
35 250
N The actual cost of power (in this case electric current) is a8 8
T > ndded continually so that reading up from any point on the q: N
3 | line the total cost of the packing and current con- an N
S = sumed for the given period of operation is obtained. 300
3 EXAMPLE :—Taking the 20 weeks of operation, the total cost us EN
A where flax was used is $297.00 and where Sea Rings were used a8 1
y $326.00. At the end of the 29th week the cost of packing e
o and operation would have been identical if the stuffing boxes - 2%
P, had not been re-packed with flax. From this time on, a net 1]
saving was effected; and on the same basis at the end of the 1
52nd week the cost of flax and current was $738.85 and the -1
cost of Sea Rings and current $666.12. HH 200
- Note: This is an actual saving of $72.73 during a period of one year. e
P o As a matter of fact, the flax packing never lasted over six months so that an- {11
other $20.00 had to be added at the end of the 26th week to the curve represent- (HH Ase
ing the total cost of flax packing and current consumption. The dotted line has s
been drawn to show that even if the flax packing lasted a year, Sea Rings effected a 1
Joo! notable saving after the 29th week, but with the additional cost of repacking with 17 Jo0
fax a marked net saving was effected by Sea Rings after the 26th week which at the  [1]
2nd of the 52nd week, or a year, amounted to $92.73. ns
Note that this saving is net—that is, the saving is clear profit after the additional  []
cost of Sea Rings has been allowed. H ®
- L L L L T T T T Y T T T T T T T T T TR T T T LTI
OO L]
£ € 7 7% K- A - ) °

TIME IN WEEKS

Electrical Current Consumption and Packing Costs

Following data compiled from records for 1 year (2 packings per year at $20.00)
made during Sea Ring test at Tide Water each). See note A, page 62.

Paper Co., as shown in the chart above. It costs $718.85 to drive the same pump with

electricity for one year. (9.6 K.W. per

) . hour, 24 hours per day—144 hours per

A—Tt costs $40.00 to pack a triplex electrical- week—7488 hours per year—71,884.8 K.W.
driven pump with good grade braided flax hours, @ 1c per K.W. hour—$718.85).
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B—It costs $115.00 to pack same pump with Sea
Rings for one year. (Sea Ring packing
will last longer. See Note B, below.)

It costs $551.12 to drive pump with electric-
ity, one year, same number of hours as
above. (7.36 K.W. per hour=55,111.6
K.W. hours at 1c per K.W. hour.)

Saving in cost of power to drive pump
packed with Sea Rings for 1 year..$167.73

Premium paid for Sea Ring Packing
(difference between cost of Sea

Rings and Flax, $115.00—$40.00).. 75.00
Actual net saving first year accom-

plished by the use of Sea Ring

PACKING v sl hsmsdssmsseaus s $92.73

This is a return of more than 1239, on the
$75.00 premium paid for Sea Rings.

Note A—Two packings of flax a yeat is conservative as pump was
actually packed with flax every 4 months.

Note B—These Sea Rings were in service from November, 1917,
to November, 1922.

As Sea Rings lasted five years—the
last four years they saved—
Eight packings of flax at $20.00 each.$160.00
67,092 kilowatt hours at 1c each 670.92
Total additional net saving in four

FEALE. siis 6 s iovvi 8 oo o255 908 41 7 i3 ol w0 10 o 830.92
Net saving first year was........... 92.73
Total net saving for five years is.... 923.65

Also note that actual cost of Sea
Rings ($115.00) is less than the
cost of 10 flax packings at $20.00
each, or $200.00

Do not overlook the fact that electrical
current saved per year was 16,773 K.W.
hours.

This means that the pump packed with
flax consumed 30.49, more current than
when packed with Sea Rings.

Sea Ring Service

Sea Rings than with any other packing
—except some types of mechanical
(metallic) packing.

But the service rendered by Sea Rings
makes them the most economical packing
to purchase and use.

IT costs more to pack a stuffing-box with

This service is due to their automatic
action which reduces friction to the mini-
mum, and so reduces wear on the packing
and power required to drive the rod back
and forth through the packing.

Either service alone—that of long life
or that of power saving—will effect suffi-
cient saving to justify the purchase of Sea

Rings. Combined, the saving afforded by
Sea Rings amounts to a large return on
the investment.

The life of Sea Rings depends upon the
service to which they are subjected, and
in drawing conclusions from test data
their life should be compared to the life
of other packings used under identical con-
ditions.

The saving of power by Sea Rings is in-
disputable, and easily determined and
checked by measuring the power required
to drive a machine before and after it is
packed with Sea Rings.

See chart and data on this and the pre-
ceding page.

Some examples of service rendered by Johns-Manville Sea Rings

Hot Water Service

Outside packed boiler feed pump at American
Steel and Wire Consolidated Works, Cleveland:

Plungers 12” in diameter, pumping hot water
at a temperature of from 210 degrees to 212 de-
grees against a boiler pressure of 175 pounds.

Two sets of Sea Rings were in service on the
above pump for five years.

Air Compressor Service

A set of Sea Rings was installed at the foun-
dry of a large electric company in January 1919
on the high pressure rod of an Ingersoll-Rand
Compressor. This compressor operates at 257
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R.P.M,, the greater part of the time for 24 hours
a day and 6 days a week, and develops 100 lbs.
pressure. These Sea Rings were replaced by
new ones on March 26th, 1922, having required
practically no attention during their lifetime.
Centrifugal Pump Service

Sea Rings used on a Wilson-Snyder centrifugal
pump operating under varying speeds, from 750
to 1350 R.P.M., at one of the plants of a large
steel company have lasted nine months and over
where formerly the ordinary packing used was
replaced weekly, and a brass sleeve, used in the
stuffing-box, replaced every two weeks.
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Directions for the installation of
Johns-Manville Sea Rings

SET of Johns-Manville Sea Rings is usually 8. After all Sea Rings are in, install last fol-
composed of one header ring, several Sea lower ring, so tagged, and as arranged in set
Rings and one follower ring. (See tags at- when received, so as to fit properly against

tached to rings.) The number of Sea Rings used last Sea Ring.
depends upon the depth of the stuffing box.
1. Remove old packing and clean stuffing box. % Excessive gland pressure on Sea Rings
2 Install first head tagged d will tend to distort the shape of the rings
” r:rsl aed i;S setea:ivliz’n S?ecji%%d ,sinﬁr:ts Sa;; and reduce their efficiency and life, but it is

Ringg will &t propedy against’ % Ses that also_ just as important Fhat the gland presses

it is pushed back so all of it is seated against against the packing with sufficient fqrce fo

battom: of Tiow prevent movement of the packing in the
3. Install Sea Rings with lips toward pressure, REUER ok,

or back of box, joint of each ring to be on A

opposite side of box from joint of preceding 10: Packmg gland nuts should. be frequently

ring. inspected and always kept tight enough to

4. Do not pull ends of rings straight apart, but PISVERD Euy movement of the wea Rm.gs.
separate them sidewise to pass over rod. Sk IGOCIE w111_ gatng wesk Gn s o -
P, g o I of the ring, possibly twisting or cocking of
. ork two ends of rings into box first, then the ring in the stuffing box, and eventually
remainder of ring. a failure.
6. See that each ring is completely seated be-
fore installing next ring. 11. After Sea Rings have been in service their
7. Never cut off ends or any part of rings, size or volume may be reducet:l to some ex-
which are made to fit tight against inside of tent on account of wear, and if such is the
box. case this necessitates taking up the gland.
Specifications

(For those who desire to specify by description)

Each set of packing shall have inside, outside
and depth dimensions suitable for the rod and
stuffing box for which it is intended, and is to
consist of several packing rings and not less than
one or more than two auxiliary rings or headers.

The packing rings of each set shall be con-
structed of a suitable fabric and friction or rubber
cement for binding the plies of fabric together,
and each ring shall have a “U” formed section
having a thick heel on one side and a tapering,
flexible lip or tongue on the other side.

The thick heel shall be harder than the lip,
which shall be flexible so as to conform to the
surface of the rod or plunger which it packs.

The end of the heel shall be beveled or molded
so that it makes an angle of approximately 75
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degrees with the axis of the rod or plunger
packed.

The design and construction of the packing
must be such that its action is posicive—that is,
the pressure of the packing on the rod or plunger
must be dependent upon the pressure through
the packing or stuffing-box and not dependent
upon the pressure of the gland on the packing.

The auxiliary or header rings shall be of such
construction and shape as to provide suitable
seats for the first and last packing ring in the
box to rest against.

The above described packing is not to be fur-
nished where the space between the rod or
plunger and the inside of the stuffing-box is less
than 34 of an inch or where the diameter of rod
or plunger is less than 3/ of an inch.
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Johns-Manville Kearsarge Rod Packing

Spiral Style No. 166

OR packing rods where space be-
tween rod -and inside of stuffing box
is 34" or over.

The asbestos and other materials used
and the construction of Kearsarge Rod
Packing make it suitable for steam or air
at any temperature and pressure, which
eliminates the necessity of using several
packings for various steam and air condi-
tions. This means a minimum stock and
the convenience of having one packing for
many conditions.

Flexibility and resiliency are assured
throughout the life of Kearsarge on ac-
count of its peculiar folded block or cen-
ter construction, by the rubber expansion
back or cushion which adds resiliency,
and because rubber cement is entirely
eliminated from the center block of the
packing.

Kearsarge is constructed differently
from other asbestos packing which may
have the same exterior appearance. The
block is formed by folding unrubbered as-
bestos cloth (same quality as used for the
outside cover) back and forth, placing

Ring Style No. 150

the rubber expansion back on top and
covering the block thus formed with two
wraps of asbestos cloth. There is no
chance, even if cover wears away, for part
of the packing to get loose and work away,
for the center is folded from one piece of
fabric—each layer a continuation of the
adjacent one.

When cover wears away the first fold is
presented to wear, and this is as strong
and durable as the cover itself, for it is
made of the same material.

There is no rubber cement in the block
or body, which entirely eliminates the
possibility of its becoming hard by vul-
canization. In assembling, the cover is so
placed that it is impossible for it to be
pulled or torn away from the body in ser-
vice.

Sizes 14", and smaller, furnished with a
twisted core instead of the folded block
construction.

Furnished in Ring Style No. 150 and
Spiral Style No. 166.

Without rubber expansion back, Ring
Style No. 15 and Spiral Style No. 16.

Kearsarge Rod Packing is packed as follows:

Ring—Unless otherwise specified, rings will be packed

in boxes containing approximately the following
weights:
Under 1" $0d.....5: 55 5 s s somass 3 pounds
17 6 2" $6d.... w05 m0mss0 5 pounds
2" to 3" rod.......iiiiennn. 10 pounds
3” to 47 rod.:sswm s semss v 15 pounds
Over 4” rod................ 20 pounds

Spiral—Furnished in boxes, each containing one
length of packing approximately 1214 feet long.

Approximate weight per hundred feet of Kearsarge
Packing treated with preserving liquid and graphite
finish:

FY ¢ i o 5 % e e » s o o e 1314 pounds
DI ¢ e o w wimin o oamione o & B3AUH 5 BRI 20 pounds
BB e v n e v o i B 6 6 H B 32 pounds
BN, e 00 BIE B 8 SR ¥ b ¢ e o S e 44  pounds
LR et e e 57 pounds

T e o o o oo v o 6 R 6 5 SR 71  pounds
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Johns-Manville Kearsarge Packing No. 15,
for Ammonia

UR recommendation for ammonia
compressor rods is No. 15 Kear-
sarge Rings.

No. 15 should be used only where flange
or packing space is 14" or over, as 14" is
the smallest size that can be made with the
folded center construction, without fric-
tion in the folds, and it is this absence of

friction in the center of the packing which
makes No. 15 so suitable for ammonia
service.

For flanges smaller than 14", we recom-
mend No. 222 Braided Mogul instead of
the folded center or block used on the
larger sizes.

Johns-Manville Kearsarge Air Pump Packing

Style No. 15

OR packing rods on the air and steam
ends of air pumps. Johns-Manville
Kearsarge Air Pump Packing is con-
structed of asbestos fabric folded, cut and
molded to the proper shape and size to fit
air pump rods and stuffing boxes. It is sim-
ilar in material and construction to Style
150 Kearsarge Rod Packing described on

page 64—except that the rubber expan-
sion back is eliminated.

This packing is thoroughly lubricated
and is constructed with the minimum
amount of rubber cement to lessen as
far as possible the chance of its becom-
ing hard in service due to high tempera-
ture.

LIST OF SIZES

Style No. 475............ For 6-inch Westinghouse Air Pump
Style No. 775............ For 8-inch Westinghouse Air Pump
Style No. 875............ For 8l4-inch Westinghouse Air Pump
Style No. 675............ For 9l4-inch Westinghouse Air Pump
Style No. 2175. . : wooe s s v 50 For 1014-inch Westinghouse Air Pump
Style No. 875............ For 1l-inch Westinghouse Air Pump
Style No.. 975: : i o swsiers For Nos. 1 and 2 New York Air Pump
Style No. 1075............ For No. 5 New York Air Pump
Style No. 1175............ For No. 6 New York Air Pump
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Johns-Manville Duplex Rod and
Plunger Packing

Coil Style No. 371

plungers where space between rod

and inside of stuffing-box is 33" or
over, against hot or cold water at all pres-
sures and temperatures.

FOR packing rods and outside packed

The flax and rubber material used and
the construction of Duplex Rod and
Plunger Packing make it suitable for rod
and outside-packed plunger hydraulic
service.

Johns-Manville Duplex Rod and Plun-
ger Packing is extremely durable, because
the cover or wearing surface is made of
a fabric of tightly twisted, closely woven
flax yarn, which wears better than the sur-
face of packing braided like ordinary flax.

The waterproof qualities of this packing

Ring Style No. 372

are high because the layers of rubber
cement between the several layers of flax
fabric form waterproof walls that prevent
leakage through the packing.

Flexibility and resiliency are assured
on account of these same layers of non-
vulcanizing rubber cement and because of
the rubber core in the center of the pack-

ing.

~ Maximum durability and efficiency are
obtained because of the woven wearing
surface and because of the resiliency or
life of the packing, which makes the stuff-
ing-box tight with the minimum amount
of gland pressure on the packing.

Furnished in Coil Style No. 371, Ring
Style No. 372 and Spiral Style No. 373.

Duplex Rod and Plunger Packing is packed as follows:

Ring—Unless otherwise specified, rings will be packed

in boxes containing approximately the following
weights:

Under 1” rod 3 pounds

1”7 to 2" rod.... ... ... .. 5 pounds

2" to 3" rod................ 10 pounds

3" to 4" Tod.oxsismmstpmanen 15 pounds

Over 4" rod................ 20 pounds

May be ordered in sets to fit rod and stuffing box exactly

Spiral—Furnished in boxes, each containing one
length of packing approximately 1275 feet long.
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Coil—Furnished several coils to the box, the number
depending upon the size of the packing.

Approximate weight per hundred feet of Duplex
packing treated with preserving liquid and graphite
finish:

AT R 10 pounds
A RPN NRRP PR Y 17 pounds
o I8R5 5 e £ s 5 fwere 4 3 were s e o 24 pounds
B/A" v o ol 8 i § B B ® PRI 34 pounds
/T T NPT SR T 45 pounds

1% 5 . s mes s 5 8 5w & soosores o o wuionm 58 52 pounds



Twisted Style, No. 193

OR packing small rods, valve stems,

etc., and where space between rod,

stem or spindle and inside of stuffing-
box is less than 34", or for packing condi-
tions such as for oils and chemicals where
no rubber is desired in the packing.

Made of long fibre asbestos yarn,
twisted or braided into coil form, lubri-
cated and graphited. The asbestos yarn
and lubricating compound used in the
manufacture of both braided and twisted

Braided Style, No. 222

Mogul make it suitable for nearly any
condition. It is a convenient all-around-
the-plant packing, specially recommended
for packing small rods and boxes, or for
emergency use.

By untwisting the strands of Style 193,
many smaller sizes may be obtained.

Furnished in coil form only, on spools
and reels—Twisted Style No. 193; Braided
Style No. 222.

MOGUL PACKING IS PUT UP AS FOLLOWS:

Sizes 13", 5"

Sizes 14" to 14”

Sizes over 14”

both styles, on 14 lb. spools, each spool in an indi-
vidual carton, and packed 50 spools to a large carton.

both styles, on 1 1b. spocls, or larger.
both styles, on 5 lb. spools, or larger.

APPROXIMATE WEIGHT OF 100-FOOT LENGTHS

Approximate Approximate

. Weight, pounds per Weight, pounds per
Size 100-Foot length 100-Foot length
Inches of Twisted No. 193 of Braided No. 222
U SO DB oo b g g 5 e E 8 B s 1%
A B A 314
3B 57 R 734
772 120 e 111
B e 2414 2014
B e 2814 3014
A B0 421
L A VP L 50
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Cross-section of Coil Style No. 33,
end opened to show construction.

OR packing the pistons of inside

packed pumps against water, brine,

air, oils and some chemicals, where
packing space is 33" or over. A combina-
tion of asbestos and cotton fabrics folded
and molded together so as to present a
wearing surface of rounded shoulders of
most durable material. The back and
forth folded construction of Universal
Piston Packing makes it superior to the
laminated type of hydraulic packing for
the following reasons:

As this packing is made of continuous
fabric folded back and forth, there are no
separate laminations to work loose from
one another by the side-wiping action
against the pump cylinder walls. Thus
the life of this packing is longer than that
of any other hydraulic piston packing.

Spiral Style No. 34

The folded construction gives Univer-
sal greater flexibility, resiliency and ex-
pansion in the direction desired, which
also means longer service and less leak-
age or slippage past the packing when the
pump is in service.

The rubber cement that holds the folds
of Universal together is strong and tough.
This packing is vulcanized in steel molds,
so that the sizes are more accurate than
laminated hydraulic packing, which is cut
in strips from slab stock. Due to the
methods and materials used in construct-
ing Universal, it is very durable and more
economical than other packings sold at a
much lower per-pound price.

Coil Style No. 33; Spiral Style No. 34;
Ring Style No. 35.

JOHNS-MANVILLE UNIVERSAL PISTON PACKING IS PACKED AS FOLLOWS

Coil—Furnished in coils approximately 12 feet long,
packed several coils to the box, depending upon the size of
the packing and according to the following table:

Size of Packing

38" 4 coils per box

TR T ey
T  impisrmonismmanamavens 3 coils per box
G e i n s a8 xS E BB E R E G R 4 coils per box
U . .3 coils per box
SR 3 coils per box
L 2 coils per box
A P .2 coils per box
B v 5 o 5 B B R E PR3 .2 coils per box
1Y i s mmB iR BEEREWAGEE .2 coils per box

Spiral—Furnished in boxes, each containing one length
of packing approximately 12 feet long.
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Ring—Unless otherwise specified, rings will be packed in
boxes containing approximately the following weights:

Under1”rod................... 3 pounds
1”7to2”rod . . ... ... ... 5 pounds
2"to3"rod. .. ... 10 pounds
b L 7070 S0 0 1 (U 15 pounds
Over4”roQ. «::uwuusms .20 pounds

May be ordered in sets to fit piston exactly.

Approximate weights of 100-foot lengths of Universal
Piston Packing:

B s 5 5 v 5 s 6 e R w8 i 10.5 pounds
B i S E R E B S 6 18.7 pounds
R o o s 3 5 S SRR 55 3 GG 86 S 27.1 pounds
7 el SR e PR 41.8 pounds
T e ....52.0 pounds
L% o s wnss s 5 nmm o e mom e Flebt o o e 68.1 pounds




Johns-Manville Universal Combination
Steam Hammer Packing

Universal Combination Ring,
Style No. 29

OHNS-MANVILLE Steam Hammer
J Packing is a combination of asbestos,
cotton and rubber, and is particularly
adapted to steam hammer service. The
style of packing recommended depends
upon whether the rod is round or has one
or more flat sides and upon other condi-
tions which vary considerably in different
plants.

Steam hammer service is exceptionally
severe on account of the unusual vibra-
tion, accumulation of dirt and grit on
rods, and intermittent service. The forms
of rings used in Universal—round, square,
and diagonal cut—provide for vibration.

The wearing surface resists the wear
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caused by dirt and grit, because the square
rings have a wearing surface of rounded
shoulders instead of laminated edges, and
all the rings are made of a combination of
cotton and asbestos fabrics which makes
them most durable. The arrangement of
the variously formed rings makes the set
particularly flexible and resilient, and the
contraction and expansion caused by in-
termittent service are also taken care of
by this method of arrangement.

Furnished in Combination Ring, Style
No. 29 only.

Special sets can be furnished for rods
with flat sides.
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Johns-Manville Service to Industry ;..

Style No. 10

OR packing small rods and spaces
where rings of exact dimensions are
required or desired. Made of asbes-
tos, cotton or flax yarn, (according to style
and service), Jewett Rings are intended
for packing small spaces, i. e., where the
space between rod, spindle or shaft and
the stuffing-box is less than 34" and where

it is impossible to make other styles of
packing in such small sizes.

All Jewett Rings are molded to exact
shape and size in steel dies, so that they
exactly fit rod and stuffing-box for which
they are intended. ~They are made in
several styles for different conditions as
follows:

Jewett Rings, Style No. 10

For any condition where a ring of small cross-
section is required or where a packing with no
rubber in its composition is preferable; i. e., for
some chemical solutions, etc. This style is made

of wire-inserted asbestos yarn, braided into jack-
ets one over another around a thin lead ribbon,
lubricated, graphited and molded into ring form.

Jewett Coil, Style No. 310

This packing is made of exactly the same ma-
terial, and by the same method of construction as

Johns-Manville Jewett Rings, Style No. 10, but

is furnished in coil form.

Jewett Rings, Style No. 40

Especially adapted for hot water, light oils and
gasoline service. Constructed similar to No. 10

except that flax yarn, without wire, is used in-
stead of wire-inserted asbestos yarn.

Jewett Rings, Style No. 3

For hot and cold water service. Especially de-
signed for packing faucets, Fuller cocks and
plumbing products.
with mica instead of oil, so that it will not affect
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the process of nickel-plating. Made with jute
center with a braided cotton jacket or cover and

This packing is lubricated molded to exact size. Furnished in white finish.




Johns-Manville Universal Rod and
Plunger Packing

Coil Style No. 30

OR packing rods and outside-packed

plungers where space between rod

and box is 34 of an inch or more—
against steam, air, water and various
fluids. Specially adapted where a packing
with great resiliency is required.

Universal Rod Packing is made of as-
bestos and cotton fabrics, which have
been treated with rubber cements, built up
together and wrapped around a rubber
core or cushion.

The combination of asbestos and rub-

Spiral Style No. 31

Ring Style No. 32

ber produces a packing with great plia-
bility and resiliency which is suitable for
steam, air, hydraulic and various other
conditions.

It is specially recommended for severe
conditions such as high pressure hydrau-
lic work, service where there is a great
deal of vibration or where rods may be in
poor condition or slightly out of align-
ment.

v

Furnished in Coil style No. 30, Spiral
style No. 31 and Ring style No. 32.

Universal Rod and Plunger Packing is packed as follows :

Coil—Furnished in coils approximately 12!4 feet long,
packed several coils to the box, depending upon the size of
the packing and according to the following table:

14"—8 coils. ...15"—4 coils. ...3{"—2 coils
54 "—6 coils. .. .%;"—3 coils. ... 74"—2 coils
3%"—4 coils. ...%"—3 coils....1” —2 coils
74"—3 coils.. 11{;"—3 coils

Ring—Unless otherwise specified, rings will be packed
in boxes containing approximately the following weights:

Under: 1 ¥ rodi : s« o oanmmisomays s 3 pounds
1%80:27%0d . ..o..c ssiassompnsomazsn 5 pounds
2"to3"rod............. ... ... 10 pounds
3"to4"rod.................... 15 pounds
Over4”"rod.................... 20 pounds

71

Spiral—Furnished in boxes, each containing one length of

packing approximately 12145 feet long.

L 12 ounces
96T 5 v w5 § 6 B0 8 5 B 6 § 1 pound
3 .1 pound, 4 ounces
UG 55w 5 5 e v 8 w6 8 6 R 8 1 pound, 8 ounces
S .1 pound, 13 ounces
e Y 2 pounds, 6 ounces
S 2 pounds, 14 ounces
LY i s i % R E 1 3 pounds, 8 ounces
7 4 pounds, 4 ounces
B s s e o B DS R A N 6 5 5 pounds, 4 ounces
1 6 pounds
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Johns-Manville Asbestos Wick is made

in five standard styles:

Style 4202—A pure wick made from several
strands of asbestos twisted together.

Style 4195—A single strand asbestos “wick for
ordinary requirements.

Johns-Manville Asbestos Wick Packing

Furnished regularly in 14, and 1-lb. balls

Style 199—A wick made from pure asbestos rov-
ing, in single strand form.

Style 202—A pure wick made from asbestos rov-
ing by twisting together several strands.

Style 4199—A single strand wick made of pure
asbestos.

Johns-Manville Asbestos Twisted Rope Packing

Furnished 34" diameter and up, in 10, 25 and 50-lb. reels

Johns-Manville Asbestos Twisted Rope
is made in three standard styles:
Style 4200—A pure rope made from several
strands of asbestos twisted together around an
asbestos core.

Style 4196—A plain twisted asbestos rope for
ordinary service.
Style 200—A pure rope made by twisting several

strands of asbestos roving around an asbestos
core.

Johns-Manville Asbestos Braided Rope Packing

Furnished in 10, 25 and 50-1b. reels

Johns-Manville Canadax Braided Rope
Packing, Round Style No. 566, Square
Style No. 787. Made by braiding a com-
mercially pure asbestos jacket over a pure
asbestos twisted rope core. Made 14" and
larger. Sizes 14" to 3,"” inclusive have
one jacket; %" and over, two jackets.

Johns - Manville Pure Braided Rope
Packing, Round style No. 857, Square
Style No. 869. Made by braiding a pure
asbestos jacket over a pure asbestos twist-
ed rope core. Made ¥4"” and larger. Sizes

%4" to 3;" inclusive have one jacket; 7%
and over, two jackets.
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