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Johns-Manville Asbestos Mines

MILLS - ASBESTOE ,P.Q. L

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

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

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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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
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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

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

ILLIONS of years ago this earth
M went through untold ages of flame,

slowly forming a marvelous min-
eral—as heavy and dense as marble, yet
literally a nugget of silky ibre—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 i1s 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
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 857, 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 How.

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.
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anville Asbesto-Sponge

Felted Sectional Pipe Insulation

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

JQHNS-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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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:

* In addition to sectional mnsulatien,
Insulation on pipes larger than 4"

Thickness of Tnsulation
Pipes larger Pipes Fipes
Speam Pressure or Conditien Sream Temperajure than 4 27 to 4" L™ to Liy™
SUPEEHEATED STEAM PIPING
High Soperheat ........covvineaecerereiacnncsaessa 0600°to 700° F. 3 ki 2"
P e R o T i e e e R A e 5007 to 6007 F. 2Ly * 2ng” 2"

Johns-Manville Insulating Cement 13"

HIGH PRESSUERE (OR LOW SUFERHEAT) STEAM PIPING

Higher than 200 lbs. (or low superheat)......._ ....388" 1o 500° F. 214" 2" 154
e 200 Abe: =y s e ke33R B 2 114" 1"
MEDIUM PEESSURE STEAM PIPING
G L0 e 0 O SR RPT PR YRR PPN~ .yl -+ - | il P 118" 14" 17
LOW PRESSURE STEAM AND FEED WATER FIPING
(U o1 | =P - -y 1.2 .- ' it 118 1" 1" 2 b
Feed Water Piping ......... 1" 1" 1"

thick is to be applied over the Ashesto-Sponge Felped

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 1:" 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 174" 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 steamn piping.
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Low Pressure Steam and Feed Water Lines

The low pressure steam and feed water pip-
ing shall be insuiated 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 13" 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
B 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 § 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.
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What Insulation

THE 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 INSULATION ON VARIOUS SIZES OF PIPE

Fipe Hize, Temperature Dhiference Between Pipe Surface and Air Surrounding Fipe
nches 50 100* 160* 200* 2507 300* 350*° 400" 450"° EDO*
Per Cent. Efficiencies
.. GEBT, TLEY 13.8%  TBEY 7.1 THTe  BOde  BLO% BRI BAEY
E R 71.8 743 76.2 78.1 TO.6 810 82,6 83.8 BE.O B2
1 4.3 TE.5 8.2 788 EL.3 82.8 BE4.0 E5.2 BE.2 B4
R R e o 75.7 7.7 78.5 81.0 B2.8 B35 849 BE.0 869 88.0
13g.... T1.0 9.0 BO.5 BZ.O 4.2 Bd.4 867 B6.Y BT.G 88.8
B G R e T TB.6 50.4 8l.8 B33 B4.4 855 867 876 BB.5 B2.3
S e o, i T8.8 815 a2.8 84.3 653 86.3 §7.6 LLE 89.2 a0.0
3 a0.8 8z.2 B3.6 B4.8 859 Bi5.8 7.8 EB.8 BR.G B3
L e e a1.2 Be 8 841 E5.4 BE.3 B7.3 BE.3 B5.2 88.9 808
B R e BLB 83.3 4.5 85,8 86.7 B7.6 BB.7 B8.6 an,2 0.8
414 B2.1 Bi6 54.8 BE6.0 BT O 87.8 B8.8 887 0.4 1.1
5o B2.3 B8 85.0 8a.2 87.1 B8.0 9.0 B8 90.5 1.2
ot e ok L P 82.7 8.2 B6.4 BG6.5 87.4 Ba.4 19.3 an.1 a0.7 014
B s i e R 83.0 B4.5 B5.6 BE.B B1.6 aa.5 89,5 an.2 0.5 1.8
| e e B34 E4.B B85.8 B57.0 87.9 88.7 84.7 0.4 81.1 aL.7
| e e R R i) 815 B4.8 86.0 87,2 LLR B4 LEE] 20.5 81.2 81.8
L R i i e e 83.8 BA.1 BE.2 87.8 ER.2 BB.0 Be.9 Bl.G g1.3 #1.9
EFFICIENCIES OF 1%" THICKE JOHNS-MANVILLE ASBESTO-SPOMNGE FELTED
SECTIONAL PIPE INSULATION ON VARIOUS SIZES OF PIPE
Pipe Size, Temperature Difference Between Pipe Surface and Air Surrounding Pipe
nches [ 1 1006 150° ays 250" 300° as0° 400 450° 500
Per Cent. Efficiencies
T0.3%; T2.8% To.0% TE.B% TB.4%; BD.OE, Bl.BE%; B2.94%; B4 2=, B85.20;
74.9 6.9 7.7 T4 A0 8 824 B35 4.9 BE.0 7.0
T6.1 8.1 T8 1.3 8.y 84.1 85.1 85.3 87.3 BB.1
T7.8 78.7 B1.2 E2.5 838 B5.1 BE.1 B7.2 BE.2 89.0
T8.0 B0.7 82.3 83.5 8.7 860 B6.9 aa.0 LK ] E2.B
81.0 BT 4.0 452 8E.2 B7.2 881 8.1 88.9 80,6
B2.1 B2.7 85.1 86.1 BT 0 841 4.8 49.9 .5 911
Bia 615 a5 7 A5 8 87.7 88 7 854 0.3 a1.0 #1.4
836 85.0 BiE.2 a7.2 BA.1 A1 B5.8 0.6 1.3 #l.8
842 BE.5 86,7 87.7 88 6 89.5 a1.1 1.0 81.6 6421
844 B6.9 a7.1 8.0 BA.# 868 50.4 a1, 418 B2.9
85.0 B6.3 ET.4 B8.3 84.1 0.0 a0.6 a1.4 2.0 825
BE.4 867 BT.8 BB.6 BO.4 20.3 a0 9 1.7 ne2 azT
858 a7.1 BB.1 89.0 a9.48 80.6 #1.2 1.8 92.5 929
B6.2 87.5 484 8s.1 0.0 a0.8 a1.4 2.1 a7 831
BG4 877 BR.6 B9.3 a0.1 0.8 91.5 B2 18] L]
BE.G BT.B BE B Bo.6 0.3 L0 al.6 823 829 B3.4




'],:" "-&J Juhns~ManviIlé Service to Industry .

u.l'ai

EFFICIENCIES OF 2" THICK JOHNS-MANVILLE ASBESTO-SPONGE FELTED
SECTIONAL PIPE INSULATION ON VARIOUS SIZES OF PIFE

Pipe Sire, Temperature Difference Betwoen Pipe Surface and Air Burrounding Pipe
Inches 50% 100" 150" 200° 250 300 a50° 4007 450" 500°
Per Cent, Efficiencies
T e T e . 73,29 T5.6% 77.5% T2, BO. 7, B2.09 B35 8465 B 1% 87,47,
34 P T6.5 Th.6 80.3 818 83.1 B4.2 5.5 8.5 878 CER]
LR e B e R e oo T8.8 80T saz B3.6 B4.8 A58 7.0 B7.8 B0 0.0
1t3 . 1 BO.5 B2.0 Ba6 84,9 B0 87.1 B8.0 LLN] a8 9.8
T e O e i . M3 1.4 847 B5.9 BB 878 88.T BO.5 an.4 g1.2
[ el R o b % 83.6 B5.1 B86.2 7.2 88.1 LH ] A9.9 0.6 a1.4 92.1
BLg i s e 843 8a.1 BT.2 88.2 29.0 BO.7 .5 91.2 ] 927
3 ey 85.6 BG.8 /7.9 84.8 8.6 803 al1 BLT 826 232
31 e SRR 86.2 B7.4 88.4 B8.3 an.1 HLE 916 #2.1 28 93.5
4 . R e e, BE.T &8T.8 BA.B BA.T a0 6 B1.1 Bl1.8 B2.4 831 837
41 B7.1 88.3 6.2 o4 a7 51.3 2.l 228 833 948
B e L Ay 875 88.6 BB.5 an.3 41.0 9.6 2.8 S8 835 9.1
R e A M = L] 89.1 B 9 a0.7 818 91.9 924 3.1 93.8 0.3
e g : BB 4 9.4 .2 a0 .6 922 62.8 5.3 840 845
B e e L 8.6 B0.6 .4 1.2 B1E 824 3.0 234 41 .6
B e, se e, st AA.9 59,8 B 81.4 2z2.0 B2 5 031 438 4.2 847
T Lo BB 90.1 ] L5 52.2 2.7 933 BT 943 948
EFFICIENCIES OF 2'." THICK JOHNS-MANVILLE ASBESTO-SPFONGE FELTED
SECTIONAL PIFE INSULATION ON VARIOUS SIZES OF FIPE
B =)
Temperature Difference Between Pipe Burface and Air Surrounding Pipe
P Size,
: :ch:'z: b0~ 100 150 200 251" o a50* 400" 450" BOO"
Per Cent. Efficiencies
54 bl g TE.0, TT.2% TE.B, BO.T?, 8217, B3. TG B4.87; B8.99 87.09; 88.0°;
13 : T8.2 50.0 816 832 84,4 an7 84.7 BT.T EB.6 ER.3
1 G p e s s S e e B 2.2 B3 850 Ba.0 B7.2 881 9.0 88.7 a0.4
b R N 2.2 83.8 B9 852 272 EB.3 851 80.0 406 a3
1L e, EF.4 84.9 B0 B7.2 88.1 89.1 60D B8 812 819
B T e 85.2 86.5 8.5 88.6 85.4 80.3 #1.0 1.7 22,2 92,8
A e WAL 86.3 B7.5 884 85.4 0.2 810 917 92.8 92.8 93,3
o g 7.1 88.3 B4.1 a0.1 an.8 .4 a2.2 827 832 837
R R e T e T B7.8 LR BB.7 an.g 1.2 2.0 926 23.1 93.5 4.0
B i s ok A BA.3 89 3 a0 1 0.8 al.6 623 52.9 934 93.8 4.3
415 R e i BB.7 88.7 804 a2 81.8 B2.g Ba.1 836 940 4.5
B i EB.0 0.0 a7 1.5 520 2.8 89.3 943.8 94.2 94.6
[ i 806 a0.4 81.1 218 a2.0 83,1 848 94.1 94 5 4.8
B et ity o ek i 0.9 0.8 Bl.4 az.2 2.7 83.4 B8 4.3 ™7 #5.0
g a1 Bl.0 1.8 82.4 92,8 3.5 .0 944 i ] 851
-] 8.3 aLe 818 a5 93.1 3.7 941 4.6 a4.9 a5.2
10 80.5 914 820 9227 532 B1.8 84.2 94,7 as.0 95.3

EFFICIENCIES OF 3" THICK JOHNS-MANVILLE ASBESTO-SFONGE FELTED
SECTIONAL FIPE INSULATION ON VARIOUS SIZES OF PIPE

Pipe Size, Temperature Difference Between Pipe Surface and Air Surrounding Pipe
nches 50" 100 150" 200~ 250~ ang- aho* 400 4507 soo*
Per Cent. Efficiencies

O n i m oy B S s TEB TH.8%, BOLGYG 821+, B3.47, B4.69; Bh.80; 8700, 88.1%; g9.10,
E Al 79.7 BLT 83.1 B4.5 Bh.G .6 876 886 B9.6 a0.5
.................. 81.9 B3.6 B4 8 BE.1 B87.1 BB.D BAD 89.8 90,7 a1.5
114 i 835 B5.0 86 2 B7.4 8.2 891 Bo.0 20.8 81,6 823
AL e e e 4.7 BE.1 872 88.3 84,1 85.9 an, & 614 82.2 2.8
RO s BG5S 8717 BA.T BR.G an.3 81.0 8.7 az2.4 93.1 93.7
el . 1. . 87.5 887 89.5 B0.5 a1 8LTY B2 4 430 935 4.2
3 e R i, ST 88 4 BB.b B3 a1.2 9.7 #2.3 a2.4 915 Bl 845
L | TR Kt B30 9.0 80.8 2.6 821 a2.7 B33 838 24,4 48
q Fodhhaimns AR a0.5 91.2 2.0 9.6 az.0 836 94.1 4.8 05 1
45, .. L., 5.9 an.a Bl.5 92.2 828 893.3 838 94.3 24.8 85.2
-] P S T 3 5.2 211 918 226 a0 93.5 8.0 i &1 B5.0 B5.4
[ 80.7 815 B2.2 220 893.3 238 4.3 948 95.2 856
7 81.1 2.8 825 032 N a4.1 Bib B5.0 5.4 95.8
] 613 a1 827 934 818 Ba2 4.7 85,1 955 95.9
o L5 2.3 e 4.5 84.9 84,4 548 852 856 HE.0
10 81.7 2.5 a3.0 3.8 040 4.5 549 5.3 B5.7 8.1
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Johns-Manville 859% Magnesia
Sectional Pipe Insulation

For the insulation of pipes conveying steam

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 85¢; Magnesia
has proven itself to be the most durable
and efficient insulation of the moulded
type. The Johns-Manville manufacturing
process produces an 857, 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.

J‘DHNS—MAN\FILLE 8579, Magnesia

The efficiencies of Johns-Manville 857
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 14" to 4".

Specifications for the application of
Johns-Manville 857, 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.



Standard Specifications for Insulating Steam Pipes with
Johns-Manville 859 Magnesia Sectional Insulation

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 14" 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

“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 (L2) 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 85%, 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-Manwille 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 B-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-

16

tion are to be applied, at 18" intervals, on al
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

EFFICIENCIES OF STANDARD THICK JOHNS-MANVILLE 83%

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.

MAGNESIA SECTIONAL

PIFPE INSULATION ON VARIOUS SIZES OF PIPES

o = Temperature Difference Between Plpe Surface and Air Burrounding Pipe
pe oiTE,
IIm:h;: B0* 100 160* 200~ 2507 300° 350" 400" 450" 500"
Fer Cent. Efficiencies
b v e e e 68.1% G174, G387, G789, 0.6 T2.7% T4.6% T6.89% TH.7% OG5,
3. 6E.6 65.8 GB.6 TL3 ks 75T Y77 8.3 811 ER2.T
e R e e S A e 658 GB.T T1.2 8.7 5.8 T.T TS5 1.1 82.8 4.0
18y GT.Y T0.3 T2.9 75.1 7.2 78.9 ED.6 B2 1 B3.5 B5.0
1%4. 69,6 2.1 T3 6.4 T8.3 A0.0 1.7 83.0 B4 857
B i i e 4.3 TE.T T8.6 B0.5 82.1 B33 B4.5 B5.T ET.0 BB.2
Ll s e e 5.8 TE0 T8 8.6 B2.8 B4.2 B5.5 BE.T a87.9 889
By T6.T TE.B 806 g2.3 Bi.& B4 84.0 87.1 BE.2 B3
| B T A i e S X T7.4 T9.5 1.2 2.8 B4.2 ER BE.5 B7.8 88.7 887
¢ e ED.4 EL.T B3.1 4.5 85.8 86.8 EE.1 BB.1 B0.0 0.8
414, ED.Y E2.0 B3.5 BB 86.0 87.1 883 B5.3 40.1 a1.0
b LR D ] 823 EER 850 86,2 87.3 BE.4 BD.4 80.3 91.2
L i R ) B1.4 Ba.7 4.1 85.4 B4 B7.6 B8.7 85.7 805 1.3
T 2.0 3.4 247 86.0 87.1 gg.2 852 0.1 §1.0 918
[ I EE2.3 B3.7 851 86,2 BT.2 BB.4 LR 50.2 51.1 41.9
T e R 825 4.0 B5.2 Bg.4 BT.5 B85 895 a0.3 aLe 22.0
3 11 e e P S E e S 828 A4.2 BE.4 BE.5 B7.8 4.7 89.6 a0.4 91.3 2.1

EFFICIENCIES OF 114" THICK JOHNS-MANVILLE 85" MAGNESIA SECTIONAL PIPE IN-
SULATION ON VARIOUS SIZES OF FPIPES

Pipe Size, i

p e Ba" 100° 160° 200
e esde,  GO.4%  TLEY, 7429
T T 0.2 T2 740 7.1
e S R 730 75.3 T7.4 782
14 4.5 7.1 78.9 206
T e 6.8 76.2 80.0 a7
[ R 6.5 80.5 820 834
e sy L, A 78,8 1.6 83.2 846
i e S 0.8 826 B38 BA3
- b 815 820 4.4 858
T A e S 821 836 5.0 843
e e e T 826 841 854 86.7
T e R B3.0 B4.5 858 87.0
........... 815 85,0 86 2 87.3

3 .................... A1 85.4 80.5 87 6
8 cdd 85.8 BG.§ 7.9
....... 846 860 7.1 88,1

13 .................. 840 BE.2 B7.3 B3

Temperature Difference Between Pipe Burface and Alr Surrcunding Pipe

250" 300° as0* 400° 450" LTI
Per Cent. Efficiencies

76.2%  T81%  E0.0%  BLTY  BR5Y,  B5.2%
T80 a0.G B2.2 83.8 B5.4 87.0
a1 0 52,6 B4.0 85.3 6.7 EB.1
a2.2 8a.¢ 85.0 86.3 87.6 89.0
83.2 B4.6 B5.9 B7.2 BB.5 1R ]
B4.8 BH.D 7.1 B3 B9.5 20.6
857 BG.B EE.0 89.1 an.1 811
BE.5 B7.6 BB.7 BS.6 0.6 91.6
BE.9 85.0 &4.0 an.0 a1.0 91.%
B7.3 BH.3 B5.3 80.3 1.3 2z2.1
BT BT 857 0.6 91.5 2.3
BA.O Ba.0 80.0 80.8 L.y 92.5
BA.3 89.3 90,2 81.1 1.9 22.7
BB.8 8.7 80,5 813 82.1 2.9
BRSO 89.9 a0.8 1.5 2.4 3.1
E8.1 an.0 a0.9 91.7 892.5 93.2
§9.2 a0.1 a81.0 4918 92.6 94.4




EFFICIENCIES OF 2" THICK JOHNS-MANVILLE 85% MAGNESIA SECTIONAL PIPE IN-
SULATION ON VARIOUS SIZES OF PIFE

Pipe Size, Temperature Diifference Between Pipe Surface and Air Surrounding Pipe
Inches 50° 100" 150" 200 2507 aoo*® as0”° 4007 450" BOO*
Per Cent, Efficiencies
D s i Wl Hn i aa.4°; 2.9 TH.295 7.1% T80 BT, B2.3% Ba.0%, B5. 3% BE.B%,
Mgieti 3.2 6.0 8.3 40.0 BLE 8.1 4.5 B0 BT.1 BE.2
B 75.8 T84 Bl B B4 BB BE.1 87.3 88.% 89,8
B T7.8 TH.8 829 B34 B4.7 BE.0 B7.2 B84 89,2 a80.2
1 R e R 1 | 814 B3.2 B45 85,7 86,9 B7.9 80,1 898 4908
B i e e g e b Bl 83.3 B4.8 85.9 7.0 BE.Z &9.2 a0.2 60,9 817
B e R R g1 844 B5.8 7.0 BE.D 80.0 E8.B 80,8 B1.6 52,3
3 B S T R T T B85.2 86,7 A7.T BE.7 &9.6 0.5 1.4 2.0 9.9
e e - 860 87.2 Ba.z2 802 0.2 0.9 9.8 B2 832
4 g4.8 84.4 E7.8 88.7 896 20.5 p1.2 821 82T B34
ML L i e T 55,3 86.9 EB.1 a0 B9 207 81.5 a2.3 a2 834
B il sn e L BT 7.2 BE.4 B3 80.2 410 L8 82.5 53.1 53.8
[ Nt s e R | B 878 B8.9 B9.B 905 1.3 5.1 5.8 834 54.0
T L E P L AT L BG4 835.1 g2 an.1 B0.8 al.a 02,3 23.0 g3.6 812
g il E R o 7.0 CER BB.4 0.3 811 1.8 5.8 53.1 53,7 8.8
| R R 3 B7.3 88.7 RB.T an. b 81.3 azn 226 83.3 239 4.4
L o S S e e e BT.6 B89 5.9 80.7 81.5 gz.2 g2.8 493.4 940 845

EFFICIENCIES OF 21" THICK JOHNS-MANVILLE 857 MAGNESIA SECTIONAL PIPE IN-
SULATION ON VARIOUS SIZES OF FIPE

Pipe Size, Temperature Difference Between Pipe Surface and Air Burrounding Pipe
Inches 50° 100 150* 200+ 250° 00 3E0° 400 450" Eo0*°
Per Cent. Efficiencies
A S R e Tt S TL.T% 7469 TE.6%% TH.A40, B0.3%% BE.1%; B3.8%; B4.85; 86.34%; B7.7%
R e g ks Th.4 T7.6 9.6 B1.2 82.8 84.3 A5.6 BE.B E7.8 B5.1
R P R R SR | 1 &0.1 81.7 a3.2 4.6 B5.8 7.1 LL B B3 2 a0.2
2 B P RPN E gl gL8 83.2 B4.5 B5.9 871 84.2 B2.3 80.1 I |
106, . . inias e W e 1.2 B3.1 845 BE.7 86,8 BE.O 881 59.89 an g a1.7T
F R T S I O - X | B8 84.1 B7.2 883 B9.3 90.3 aL.0 al.8 82.G
e o e e, T R B4.5 BE.0 87.1 BA.1 9,1 M1 a1.0 a1.8 82.5 23,2
A R T R PR 854 BE. B 87.8 BE.9 B9 LI} a1a az.a B2.8 #3.8
L R e e . T B7.4 88.6 B8.5 a0.3 91.2 a2.0 92.6 832 BLe
M T e SRR Bi5.B BE.0 o0 B3 B an.7 B1.8 823 gz2.8 83.5 84.2
b L .. Bra BB.5 89.3 90.2 a1l a1.9 92.5 a2 3.7 Bi.4
Bt e e B7.6 &8.8 84,7 20,56 21.3 82.1 a28 3.4 930 Ba.5
R e 8.1 E9.2 20.1 609 61.7 924 83,1 937 5.2 gL T
- R G S e ey e 8.4 89.7 406 813 az.0 326 833 2318 9d.4 94 9
R P ST iaen BABA EB.B 80.7 81.5 B2.2 82.8 935 4.0 445 B5.0
B i . Bad an.1 f0.9 al.4 824 83.1 836 .1 .6 B5.1
M s e e e BO.3 0.4 al.1 91.8 2.5 93.2 3.7 832 847 85,2

EFFICIENCIES OF 3" THICK JOHNS-MANVILLE &5 MAGNESIA SECTIONAL PIFPE IN-
SULATION ON VARIOUS SIZES OF PIPE

Pipe Size, Temperature Difference Between Pipe Surface and Air Surrounding Pipe
Inches 50 100° 150" 200° 250" a00° 3607 400° 450 LI
Per Cent, Efficiencies
14. 7A.7% T6.3%; TB.5% 80.27, LT, B3.495 B4.87; BE.19; A7.30; 88.4°;
a4 g 70.4 812 BZ.8 B4.2 5.5 846.7 B7.B EE.B a9.6
7 Bl.4 83.1 Ba.6 85.8 BT.0 88,1 9.1 20.0 a0.9
1% 83,1 24,7 855 B7.0 8.2 Bf.2 0.1 a1.0 91.4
115, B4.4 85.8 B7.1 5.0 8.1 899 a0.8 1.7 82.3
- g 862 875 BB B3 0.2 L1 aLe 82,6 FER]
g4, B7.3 88.5 Bo.5 0.2 810 Bl1.8 H2.5 4.1 93 4
3 . ag.4 9.2 B0.2 a0.8 1.7 024 B30 83.7 4.2
El BE.8 E9.B 0.7 1.4 2z.1 B2.8 3.4 a4.0 .5
4 28,3 0.2 81,1 a7 024 831 8.7 2 B8
414 ER.T 90.6 214 821 92.8 93.4 838 a4.4 B8
[ 90.0 20,9 9L 92,1 810 3.6 841 .6 86,1
i 0.4 al.3 821 a2.7 93.3 93.8 ad.4 949 B5.3
T 0.9 1.7 B2.5 53,1 1.6 941 844 851 B6.6
A 91.1 1.9 927 83,2 #a.7 94.3 948 85,2 5.8
W 2 813 821 az.8 83,3 4.9 044 94.9 5.9 BE.T
I i 8066 Bl.5 2z.2 429 934 B4.0 5 85,0 ah .4 85.8

18
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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,

This mark distin-

guishes this more efficient, stronger Im.
proved Asbestocel from ordinary coverings.

R insulating pipes conveying steam

I l 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

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 507, 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 14" 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 wvalves 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 iz 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

thizs 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 Hange cowver,

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.")

Weatherproof Jacket

If piping is located out-of-doors and exposed to
the weather, the additional protection of 3-ounce
canvas and paint may be omitted and in its place
the insulation shall be protected with a Johns-
Manville Asbestos Woeatherproof 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.

JDHNS-MANVILLE Asbestos Fire-

Johns-Manville Asbestos Fire-Felt is
unaffected by wvibration, 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
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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" % 36" and
blocks 6" x 36", in thicknesses from 14" to
4", For descriptive data, see page 37.
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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 o 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
opern.

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.t.u.,, 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  2LAYER 3LAYER 4 LAYER
THROUGH e Pcrhfrllll-ll.lrlfl:. Fe-r_:l'si.”::. iﬂ:’.-fh?..ipi:. PEL!H?I.I:: I-’E:F ]-;E_;QFL P:Fr ;..upal't.
BUILT-UP T i o == ==
ERINE AND 1y inches. . .... 0 390 074 331 A65 295
Pt iy 4 e ek 095 345 079 288 070 255
1" inches........ . 107 310 088 257 078 227
INSULATION 155 inches. ... . 124 285 102 235 080 206
114 inches. . ... 132 265 .109 218 095 190
Tl tatis af heat 2 |111:E:S ........ ”1:39? 1;;2 11232 .19%3;,? 104 167
i ; 214 inches... ... .. ; j . q 114 151
Aramamussion. R e 192 210 151 ‘165 128 140
here are expressed 315 inches. . - .21 201 165 157 138 132
in B. t. u. per hour, 4 inches.. . ... . 194 176 150 148 126
per degree temper- 4L jnches........ 247 188 490 145 .158 21
ature difference he- 5 inches,....... 268 JA84 208 141 A70 J17
tween fuid in the g inckes ....... B gg:; 1;;’ gg; 134 -gll 106
: : i inches........ S | : 129 230 102
f;‘?i dii"d ?“; S":r 8 inches........ |.. .380 168 282 125 250 099
it IO e e S0 9  Inches . | & s 165 307 122 273 097
linear foot of pipe 10 inches . ... .. . 455 162 335 119 192 111
and per square foot 12 inches. . 528 158 387 A16 311 083
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
and other apparatus containing brine or ammonia,
or other cold liquids or gases, shall be insulated
with Johns-Manville Built-up Brine and Ammo-
nia Insulation of the proper thickness. Where
temperatures are between 15° F. and 507 F. use
two layer insulation and where temperatures are
between minus 10" F. and plus 15° F. use three
layer insulation.

All piping and other surfaces to be insulated
shall be so located that there will be uninter-
rupted clearance around the finished insulation of
at least 3" in all directions. The insulated piping
shall not be located closely adjacent to any heated
surface nor located in the same pipe chase or
shaft with heated pipes.

PIPES:

All surfaces to be insulated shall be thoroughly
cleaned and dried before insulation is applied and
the system shall not be put in operation until the
insulation work is completed.

Wrap pipes spirally with Johns- Manville
Waterproof Membrane so that all surfaces shall
be covered with one layer of this membrane.
Then apply a layer of 1” Hair Felt cut to proper
length so that all longitudinal and abutting joints
shall fit closely together and secure this to the
pipe by means of a wrapping of two ply wrap-
ping twine wound spirally on approximately 17
centers. Then apply additional layers of 1” Hair
Felt in order to give the thickness specified above
and apply these so that all longitudinal and abut-
ting joints shall be staggered or broken.

When the proper number of plies have been
applied, again wrap spirally with Johns-Manville
Waterproof Membrane so that at no place shall it
be less than two ply thick. Apply to the surface of
the outside waterproof membrane two coats of
Johns-Manville Waterproof Sealing Compound,
allowing the first coat to set before applying the
second.

A sealing cap of waterproof membrane shall
enclose the end of the felt insulation wherever
it is interrupted by fittings, hangers, etc, These
sealing caps shall be at least two ply in thickness
and shall extend over the felt and under the out-
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side sealing membrane and shall be coated with
sealing compound the same as the outside mem-
brane on the pipe.

FITTINGS:

All fittings shall be insulated separately from
the adjacent piping, the insulation being of the
same thickness and shall be applied and sealed
in the same manner as on the pipe.

The insulation on each fitting or nest of ft-
tings is to be thoroughly sealed in with a sealing
membrane not less than two ply thick and joined
to the adjacent pipe insulation in such manner
that there will be no interruption of insulation of
pipes and fittings.

HANGERS:

Each hanger is to be insulated separately, the
same as the fittings, running the insulation along
the rod of a hanger for a distance not less than
6" beyond the adjacent pipe insulation.

ACCUMULATORS, TANKS, ETC.:

Surfaces of accumulators, tanks, etc., shall be
insulated in the same manner as specified above
for pipe lines, except that extra thicknesses of
insulation felts may be required on account of
lower temperatures. All exposed ends shall be
sealed in with sealing caps.

FINISH OF INSULATION:

All of the above insulation exposed to view
shall be finished with a jacket of 8 oz. canvas,
sewed on over a layer of oiled paper and a layer
of rosin-sized sheathing paper. This canvas
jacket shall be thoroughly sized and painted with
not less than two coats of a first quality lead and
oil paint.

NOTE: Johns-Manville maintains an Engin-
eering Department at each of its Branches which
will, on request, recommend proper thicknesses
for various special conditions and temperatures.
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Johns-Manville Anti-Sweat Sectional
Pipe Insulation

Insulating Felts

- "{\\_\_ Watkerproafed

: Asbheston
/-? Profective Folts

S_howing 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-
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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 15", 34", 1",
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,
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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

Pipe | 2} 1 i
Bir | RATES OF HEAT TRANSMISSION
12" Thick 33" Thick 1" Thick 113" Thick 2" Thick

Per Per Per Per Per Per Per Per Fer i-:er
Lin. Sq. Lin 2q. Lin. 5q. Lin. 54q. Lin. 5q.
Fe Fu Fe Ft. Ft Fu. Ft. Fr. Fe. Fr.
T e oy e et s 212 483 185 841 A67 758 143 642 128 .581
- TR e e e T 245 B9l 212 J70 189 687 160 581 142 515
o T e 285 B30 243 J06 215 625 180 523 158 460
14", .., g IR, - e 338 JIT 284 B53 249 572 206 A73 180 413
B E e e A ook AT4 .51 312 £27 272 546 : 223 A48 194 380
2 A3 T13 367 591 318 S12 | 257 413 221 356
e R A L R S S e 518 688 425 564 364 484 | 292 JIB8 249 331
3" - e e N 611 666 497 Aa42 423 462 | 337 67 284 310
337, e S AR 685 655 553 528 468 447 | 360 353 311 297
. r ! 157 B43 Al 518 515 A37 | 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
ftting 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 B-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 Ashestos 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 75%.

To maintain water temperature between 32
degrees and 50 degrees when room temperature
is less than 100 degrees F. and humidity of air

26

is not over 75%, use 114" thick Anti-Sweat Pipe
Insulation.

If humidity is between 759, and 80%}, air tem-
perature not over 100 degrees F. and water tem-
perature is not lower than 50 degrees, 174" thick
Anti-Sweat Pipe Insulation should be used,

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

T

A

The structure of Johns-Manville

Zern  Sectional

Pipe Insulation

adapts it exceptionally well to its
special service.

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

J OHNS-MANVILLE Zero Sectional

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: ‘ 1
“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"—1," 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 FPER STANDARD 3-FOOT SECTION)

Kind of Thick- Pipe Sizes
Covering ness | - — = == s — L —_—— = e e N
[ Tgvy B AT JLM o rge| 27 [2Let) AT AT Al BT 7T | BT | 9T 10T LT
Ashesto-Sponge . Srd. | 4.35| 4,70 5.26| G.00 5.42| 7 3&' 8.31 9. 11.60(12.50(13.80|15.70/17.70(19.70{21.70/23 Billl?.BD
a . | 10, | B85 9.50/10.40/11.40 12.00/13.30/14.70/16. 19, 40(20 8022702560 263031003400 1?.2HI4J.ﬂD
. x | 2 13.00/13.60(14.80/16.20 17.00/18 80/ 20.70(23. 27, 10| 29.00/31.50|35.20039.10(43.00{47.50|51.30|59.20
- E ; 3 25,40 (26, 50/ 28, 206/ 20. 70/ 311.60{34.30|37,20{41. 46.70(4%, 7053 70|39, 3065, 20 | 7080|7680 |83 .50|95,50
B3 ', Magnesia® Std 1.62| 1.85| 2.02] 2,39 2.74| 3.77| 4.30| 5 6.82 742 E.05) 935/11.90(15.20(14.50]|16.10|23.00
- ' 11, | 3.77( 4.12| 4.59) 5.10| 552 6.27| 7.16) B.10 9.70(10, 50114013, 10{14. 70 (16. 30| LE.00| 19,80 23,00
N b e | .11 .75 .30 'F.Eﬂil E. 40| 9.42(10.60)11, 90 14.00(15.20) 16,40 (18.60|20.80 (23,00 25.10)27.50 31.60
Dbl | | |
i b l Std a.m6| 531 5.800 6.42) 723 9.82)10.90)12.30[13.40(16.40|17,60) 1900|2150 37,30|29.90)32 60135, T0{50.70
L ' 3% 12,44 [13, 2001400 15, 20| 16,00 17,4019, 10|21, 10[ 22 60 (24.20/25.90/27. 7030 10(34. 4037, 50|40, 70144, 30(50.70
Fire-Felt . ... Grd. | 480 508 5.35 600 6.40( 7.08 7.88) BB0| 953 (1030|0110 1200013 60(15. 20\ 16.80)18. 20|19, 902300
T s P rty® | 97010 10| 10,6011, 40 120012901400 15. 4001640175018, 50 19 80220024, 10263028 403070/ 35 00
£ 2L | 2* 13.00[13.60/14.30 15,60 /16,4017 80/19.30/21.30|22. B0 (24.40|26.00/27.80[31.10 (34, 30(37.50 40, 70 44, 20 50,60
by A | ar 23,0023 80(24.90\ 2700 25.20(30. 403280/ 35,90 384040 5043 A0(46.10[51.30)56. 20|61 .00 (66. 1071 .403/81.40
Improved Asbestocel I ply R 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| 5.6E 6.26) 7.34
ax i 3ply | 1.27] 1.42) L.60) 1.B6| 2.01(°2.37) 2.71) 3.15( 3.50( 5.87| 4.20) 4.60| 537 604 6.75] 7.47 8,15 9.63
] . 4 ply | 2,000 2.19] 2.40] 2.69| 2.90 3.30) 3.74] 4.25] 4.67| 5.09 554| 6.00| 6.89| 7.72| E.56| 9.41{10.35|12.000
L] . 5 ply | 2.46| 2.67| 2.90] 3.21( 3.44| 3.90) 4.35]| 4.95( 5.40| 5.87| 6.33]| G085 787 8,800 9.7510.67(11.70(13.60
A i 6 ply | .10 3.32| 3.60) 4.00| 4300 4.83) 5.40) 6.10| 6.65 7.20| 7.75 B38| 96010, 70/11.80 13,000 14.20(16.45
Anti-Sweat, | i | 335 3.70) 4.07| 4.60( 4,98 570 655 V.50 8.50) 9.10) GETI0F5(12.47) 1404 15.60(17.25(19.00122.15
= E : 1~ 4. 10| 4.50| 5.00| 560 6.10f T 7.93) 902100711 1105 13.00|15.05(16.%3 1E.E5)|20. 70| 12 ED (26,60
. 115* | 700 &40 907 99510 58 11.E0(L3. 10|14 70 16.00(17.30 V860 2000|232 802527 27.05) 3060|3340 (3860
Aqua Wool Felt T 1, | 1.40( 1.60) 1,82 208 2.28) 2.70) 305 3.0 4.00| 4.50 i
Champion Wool Felt . v | 2.as| 20600 2.90] 3.23| 3,50 4.10) 4.70| 530 500 6.50 i
Standard Wasl Felt 1~ 3.10| 3.63| 4.20) 4.75| 5.30( 6.40| 7.50| 8.54| 9.63 107
Fera, e Srd. | 4.00| 2.43] 488 5.300 5.72| 6.67] 7.60l 8.50] v.a0i10.30
List Price Linear Foot
Manville Sectional Pipe Insulati
fDI‘ ]DhllS-— anvilie tiona 1pe Insu ation
(READ REMARKS BELOW TABULATION)
Thickness b Inside Diameter of Pine | oumside Diameter of Pipe
B i L7 17 | 1.° :||._.*|u“|2-._."|.1"|.il_-" 4% 4*-_."|5"|t-"|.7* s"|5l‘ 107 127 *14°| 16" Ja'-un*’|14" E1 TR
sssss5s|ss$555I555$$I$|535Lsss
Standard Thick..| .22| .24| .27 .30) .33} .36] .40) .45 50| 60 65| 70| BO|1.00(1.1011,20(1.30|1.85] 2.00(2.35\2.60]2.85(3,30)9,00
1 '4* Thick ... ...|.46| 49| .52[ 56| .o0f .64 70| .76 .82) .BB| .04/1.00/1.10 1.zﬂ|1.35 1.50(1,65/1.85) 2.10/2,35(2.60|2.85|3,30(4.00
7 %l‘hick o000 rsl mol| 85| oo os|rae0) 1o0S[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|1.60(4.00/4.50(|5.50
**DioubleStandard | | 1 | |
Thick.. .. . 65 .70 .75 80| AS| G0 1.00/0.00) 1.2001.40) 1.5001 6001 80)2,25)2 50)2.70/2.00/4. 10| 4.60/5.10)5.60)6,00]7.00.6.40
3* Thick Broken | | | | =4 |
Joints 1.20(1.35/1.40f 1.450 1.55/1.65] 1.75]1 a0 | 2.352.5012.7012.90/3.15/3.40°3.65'4.100 460151015 60|16 0007 0018 .40
Inside Pipe Diameter | 'x” [ %7 17 [ 157 157 31T AT Ak 8 O A [ar At
5 5 3 £ 3 H 43 5 $ & $ t $ 5 5 5
Elbowa 907 and 457 H an 30| 30 | 30 ) .30 A8 a4 Bl i o | 130 | 1.0 | 2.40 | 3.00 | 3.60
Tees e 236 | 33 | 36 | A6 | JA6 54 il 73 Qg | 1.200 | 160 | 2.20 | 300 | 380 | 4.60
Crosses 2 48 | 48 | 4B | 4B a8 ) 1] 9% | 110 | 1.50 | 200 | 2RO | 3.60 | 440 | 5.20
Globe Valves o4 54 | 54 | 54 | .54 A | 1,20 ) 1.0 | 1,85 | 2,35 | 280 | 360 | 440 | 530 | 6.20
Flange Covers. . = 50 | .50 1 .50 | 50 .BD il 1.oo | 1.50 1.60 | 1,90 | 2.20 | 2.50 | 2.90 | 3.30

*85% Magnesia is made in Standard {(approx, 17),
114", 2", Double Standard Thick and 3" (broken joint)
thicknesses. For pipe zizes from and including 147 in
diameter it is furnished in segmental form.

#8 Applies only to 857 Magnesia,

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

Asbesto-Sponge Felted Insulation is made in thick-
nesses from 13" to 4", thicknesses 1" and under, use
list prices for Standard Thick.
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Improved Asbestoce]l made in 2, 3, 4, 5 and 6 ply. Use
Standard Thick list prices for all thicknesses.

Fine Corrugated Improved Asbestocel Insulation is
made in 4 ply and 6 ply, Use Standard Thick list prices.

Zero Insulation is made in one thickness only, ap-
proximately 134", Use Standard Thick list prices.

Anti-Sweat Insulation is made in 13", 34", 17, 114"
and 27 thicknesses; use Standard Thick list prices for

"

all thicknesses under 1°.



The Johns-Manville U
Insulation for Steam and Hot Water Pipes

T

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

nderground System of

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
cficiency 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
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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-



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
underdrain of small tile pipe laid with
open joints and embedded in crushed
stone, which is carried up and around the
system to a point above the lateral joints.

The design and proper location of an-
chors, anchor-pits, manholes and manhole
covers are details carefully worked out by
our engineers according to conditions. ployed. _

Manholes or pits are used as required Where any part of the system termin-
by the nature of the installation. In a ates, whether at a building, anchor-pit or
small installation there is no call for a Fnanhole,r the ends are sealed in by spec-
large manhole, as the Pipeg may be an- 1311}' demgned 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.

Wherever there may be valves, expan-
sion joints, flanged joints, or other fea-
tures which it may be desirable or neces-
sary to get at occasionally, and which
cannot be placed in a building into which
the system runs, a manhole with a remov-
able but water-tight cover should be em-
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he Johns-Manville Underground System of Insulation
in Course of Installation

Below— Roll Frame support-
3n§ steam lines in system

installed at Stevens Institute
HDbﬂhEH,H.J;

Above~Pipes being insulated
before tog of Sefstam is
applied at Battle Creeh Sani~
tarium Battle Creeck,Mich.

Sections 'neing split before bﬂinﬁplacﬁd intranch atPennsylvania Reform scr‘ﬁﬂhﬂ\ﬂﬂanza, p
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Specifications for Steam and Hot Water Pipes
to Be Installed Underground

1. All steam lines and returns and all hot
water lines that run outside of power plant or
buildings shall, as indicated, be run underground
and insulated by the Johns-Manville System of
Underground Insulation.

2. This system shall consist of:

The system complete and when installed shall
provide for the support of pipe or pipes at proper
intervals, so that neither the weight of the pipe
nor the movement of same due to expansion or
contraction will cause strain or stress to come on
the tile containing members of the system.

The containing members, (b) and (c¢), para-
graph 2, shall be of a size that will provide not
less than three inches of space for insulation be-
tween the top of pipe or pipes and the nearest
point of the containing member, and between the
side of pipe or pipes and nearest point of con-
taining member. The space referred to, to be
measured between the outside surface of the pipe
and inside surface of the containing member,

The supporting sections shall be so designed
and made as to provide a suitable concrete base
extending from the broken stone or gravel bed-
ding under the containing members up through
the special opening to the interior of the contain-
ing members, and the roll frames are to be set
into these bases when they are built.

The entire space in the containing member not
occupied by pipe, rolls and roll frames to be filled
with Asbesto-Sponge Filling, a proper combina-
tion of asbestos and suitable material of a spongy
nature,

Material

{a) Roll frames and rolls for the support
of piping.

{(b) Supporting sections for the enclosure
and support of the roll frames.

{c) Straight sections and unions for the
connections between supporting sec-
tions and buildings or pits.

(d) Johns-Manville Asbesto-Sponge Fill-
ing for the insulation of the pipes.

(e} Underdrain for drainage of system.

(f) Broken stone or gravel of suitable size
for surrounding lower half of system.

(g) Shutters to seal the ends of the system
where it terminates in buildings,
manholes or pits.

(h) Manholes and anchor pits to be pro-
vided as indicated to allow for con-
trol of expansion and contraction or
for changes in direction or elevation
of the system.

(i) Suitable covers for manholes.

3. All material listed under items (a) to (e)

inclusive, and item (i) paragraph 2, to be fur-
nished by Johns-Manville Inc.

4, Material listed under items (f), (g) and (h),
paragraph 2, to be furnished by party agreed
upon and stipulated hereafter.

Supervision of Installation

5. Johns-Manville Inc, shall furnish a repre-
sentative capable of supervising the installation
of the system above described and all work done
by the labor required to install the system is sub-
ject to the approval of the Johns-Manville repre-
sentative, whether said labor be furnished by
Johns-Manville Inc. or otherwise, as stipulated
hereafter.

6, All labor and tools required for the digging
of trenches for the system, the handling of broken
stone or gravel, the back-filling of trenches after
the insulation of piping has been completed, and
for the actual installation of the various parts of
the system, shall be furnished by the party or
parties stipulated hereafter.

NOTE TO ARCHITECT OR ENGINEER SPECIFYING

When possible it is advisable to consult
with the engineering department at the
nearest Johns-Manville branch regarding
the selection of party or parties referred
to in paragraphs 4, 5 and 6, as local con-
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ditions, the size of the installation, and
the location of same have much to do with
the selection of parties best qualified to
handle various parts of the installation.
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 batter hoards indicating such lines and
levels shall be furnished and set at intervals of
about 33 feet by the engineer or owner.

The Installing or Laying of Pipes to Be Insulated

8. It is 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.

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
steamn-ftter 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

IMustration 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
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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"
blocks 6" x 36", from 14

For efficiencies of Johns-Manville As-
besto-Sponge Felted Sheets and Blocks,
see page 44. For approximate weights
and list prices, see page 43.

x 36" and
" to 4" in thickness.
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For insulating flat, curved and irregular surfaces,

Blocks are composed of 85}, carbonate

of magnesia and 157, asbestos fibre,
molded into block form. The Johns-
Manville manufacturing process produces
an 857, 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.

JDHNS - MANVILLE 857, Magnesia

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

i6

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, 857,
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 857,
Magnesia Blocks, see page 44.

See approximate weights and price list
on page 43.



Johns-Manville Asbestos Fire-Felt
Sheets and Blocks

An ashestos 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 parlicularly 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,
857, Magnesia, or Fine Corrugated As-
bestocel may be applied over the layer of

JDHNS-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
Sheets and Blocks

Exterior of sheet,

N improved, efficient sheet or block

A for 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

A A

R

g
B
| 1
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Section of block showing cellular center.
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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-

38

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.
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Johns-Manville Improved Asbestocel
Sheets and Blocks

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

OR insulating medium or low pres-
Fsure boilers, feed-water heaters, dry-

ing rooms and other surtaces where
temperatures are not extreme.

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 157,
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 fexibility,
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 #4.", 14", #14",
14" and 33", in rolls 3 ft. wide containing
approximately 100 sq. ft. See page 45 for
approximate weights.

Thickness 1:‘1_11' Sa._Ft.
.ist Price

7 thick. oo i e B e RO G
bRl e e e S e A iR L
AIEK: ot s e S e P R .26

3" thick...... TR ARG TR A0
FrERE e e e et B B ity K

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-

JDHNS-MANUILLE Asbestocel in
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Particularly adapted ™
to insulating hot air
or furnace pipes.

face of the Asbhestocel 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.
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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

]DHNS-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. Fr.
Ly inch........ 50.06%%
L ol ek e
g . 140
1 S iR 12
115 2 PP |
2 s 24

7
Weight Per 5q. Fr. Weight Per Bale
4 punces...... 75 pounds
& i 11214 ©
s R e Lyt |
12 b S
] R
24 = s airars L)

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

4z

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.



Johns-Manville Asbestos Sheet Millboard

OR general use where sheet or board
is desired for protection against fire,
Made of as-

heat, acid fumes, etc.
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 MILLEBOARD

Weights
Thickness Trer Sheet 40° x 407 Weights Per Sq. Ft,
liinch . .. .. 2.4 pounds 3.4 ounces
do-inch 2.75 pounds 4  OUNCes
be-inch 3.65pounds. . ... ....... 5.3 ounces
Sp-inch . i pounds . . ........... 7.2 ounces
fa-inich . . eewe 35 poumdE ;oo lS 8  ounces
! z-inch FAvE .. 7T pounds. . ... 10 ounces
dpeinch, .. ... .. 9 pounds. ... .. 13  ounces
— S e Sp-inch. . ... 10 pounds 14.4 punces
= 1-inch . . .. 14  pounds 20.2 ounces
This insulation can be cut #y-inch . 17 pounds 24.5 ounces
to any size desired and fg=inch. : 20 pounds . . ... 2B.B ounces
fastened with nails or liinch,... ....... 25 pounds. ... 36 ounces
SCTews.

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
Approximate Weight per Thickness
100 Square Feet Inches
ASBESTOS PAPER:
6 pounds M5 \:q_;“
2T Eh T (- S 018 ':E::-:I.IE::F
L0 POMIEIS o .o vme v pim e s g s .020 o
12 pounds . .. 025
14 pounds 028
16 pounds . e LI
35 potds . il e s e i
ASBESTOS ROLL BOARD:
:; izﬁzgi e I - |": For use when 'Ensuia.tin_g' matfrial
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 wvary accord-
ing to the temperature difference between the

EFFICIENCIES OF JOHNS-MANVILLE ASBES

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.

TO-SPONGE FELTED SHEET3 AND ELOCKS

Temperature Difference between Hot Surface and Surrounding Air

Thickness
of Insulation Ba® loo® 150" 200 250" 00 a60° a0 4507 600"
Per Cent. Efficiencies
L e e A B2.807%, 84.17%, B56.427%, BG.5)4,  BY.50%G B8.38%; 89.28%, 80.104%;, pO.BE%,  B1.78%
b R R S P SR g B7.88 88,77 89,67 G041 91.15 B1.78 #2.40 92.58 93.56 .14
2 Bl G4 B1.38 B2.0D 8RB 93.1% 8361 ad. 10 94,55 96,00 B6.44
e T R LANE A o B s o234 92,98 03,405 9390 &4.39 94.789 85.18 95.55 B5.81 B6.28
[ e 53,54 84,02 94.40 BB | B5.285 95.59 85.82 6323 B6.54 96.85
EFFICIENCIES OF JOHNS-MANVILLE 85% MAGNESIA BLOCKS
Temperature Difference between Hot Surface and Surrounding Air
Thickness
af Insulation 50 o 1507 200 an0* anne asn® 200 450 500"
Per Cent. Efficiencies
B80T, B2.345; 83,9075 85219,  BG.487, BT.80°, BR.T0; 89640, 90,664, al.48%,
Bii.25 B7.40 BE.53 80,49 an.a7 81,14 91.94 092 66 a3 93.97
Bp.32 .16 a1.08 #1.85 p2.53 8312 83 71 Ba.27 B4.80 95.31
81.19 91.95 12,65 83.3% 9387 94,34 487 95.31 85.73 Bi.14
8255 83,22 93.83 B3 a4 B2 86,25 8567 6,06 Q6,40 B6.75

EFFICIENCIES OF JOHNE-MANVILLE THEEMO FIRE-FELT SHEETS AND BLOCKS

Temperature Diference between Hot Surface and Surrounding Air

Thickness
af Insulation 50" 100 150° 200 2507 3007 350° 4007 450" B0
Far Cent. Efficiencies
LR et i R g T 78.70%  BDES%;  BROOY,  B3I.BYY,  &5.10%,  BG.RTY,  BY.429  BB487,  89.50%, 80607
2 T e SR R B3.BT B4.G4 86,00 87.18 E&.20 89.14 008 0. 92 91.73 92.51
o T s o e B45.09 47,23 28,37 8939 o027 a1 03 21.79 0248 8317 93.82
B e i &= BE, 14 BO.0E B0.02 B0.B2 a1.66 52,33 93,00 53567 24,17 94,72

The above efficiencies aze based on the application of sheets te
curved surfaces, curved to large radius,

Hat surfaces. They are approximately correct howewver for

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.? —_——

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...... 95927
Difference for 50°....  0.31%

If difference for 50° F. iz 317 then for 1°, difference
is 3150 + 50=_006%%,

The difference {(3B0°) iz 30° more than 350°, so
30006 .187%, which added to 95927 96.17.; the
required efficiency. e b S s

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

Refer to table giving total heat losz in B.tu. per
square foot of bare svrface (page 2443,

Under temperature difference of 4007, vou find loss is
1614.0 B.tu. per hour, and under 350" difference loss
is 12604, The difference in loss for the 50° difference

is 1614.0—1260.4=344.6 B.tu, and for ene degree dif-
ference it 1z 344.6-50-6.80 B.tu.

The difference you have (380°) iz 30° more than 350,
so 30:-6.80=206.7 B.tu., which added to 1269.4=1476.1
E.tu., 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
cbtained by multiplying the total loss, 1476.1 B.tu.,
by the efficiency of the insulation previously found
(96.17:) or 96.1%% of 1476.1 = 14185 B. t. u. saved per
square foot per hour,

Results obtained by different thicknesses of insulation
of 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 follews:

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

Efficiency = 96,1

Percent loss = 100 — 96.1 = 3.9%

Laoss through insulation = 3.9% of 1476.1 = 576 B. t. u.
per =q. ft. per hr.

44



Johns-Manville Sheet and Block Insulation

Approximate Weights and Standard Sizes

Lbs,
Material Standard Sizes Thickness qu: FITI-
Asbestn-Sponge Felted Sheets and Blocks...... 24" x 36" and 6" x 36", Per inch of thickness—3.5
B5% Magnesia Blocks. ............ ... 3" x 18" and 6" x 36", Per inch of thickness—14
Vitribestos Sheets: oo osrid s diniuriioniiad Benad | onriiininiisysns agn BB
367 x 72" : 34" 1.3
36" x 72" 1" 1.B
36" x 727 114" 22
367 A2 son e e e T 2.6
2] Rl L R SRR v .. 3.5
6" x 72" ; ; 214" 4.4
36" k72" 3" 5.3
Fire-Felt Sheets and Blocks. . ... .. _............ 24" x 36" and 6" x 36" _............ 10 L2
24" x 36" and &Y x 36Y ... .......... 33" 1.8
24 % 36" and 6" x 36" ... .......... 1" 2.3
24" % 26" and 67 %X 36T L.l leieeei 114" 2.9
24 % 36" and 6% x 36Y ... iees 115 3.5
24" x-367 and 67 x 36" L aiia s 2 4.4
24" x 36" and 6" x 36" ............. 214" 6.2
24" x 36" and 6" x 36" . .......i0.. 3" 7.0
Thermo Fite-Felt Sheets. .. oot esreens 24:1{36: T SR, [ - s 3.5
2N o s R et R S T e 4.5
Vitro Fire-Felt Sheets. . ... ... .. TR - & P NSO PR £ 3B
2R B e s 2 4.8
Improved Asbestocel Sheets and Blocks
4-Ply to the ftel s s e e e 30T 3BT AT e BT AT e TAY LAY e a4 1.0
6-Ply to b T s e S R L R B 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. it 1-ply 25
ROIERITe-EBlE . coiws s isg s e R ol " 38
Asbestos Ro 1 3" % % W s o« 00 @ T 5o
Jg© o % o« = w  qon ow e T
e R o0 ™ La" 1.2
T 34" 15
List Prices
Ashesto-Sponge Felted, 58570 Magnesia, Vitribestos, Improved Ashestocel,
Fire-Felt, Thermo Fire-Felt and Vitro Fire-Felt

Hme el Tee U el Mmbe o Bompe Sms o Bmge
e I e L R R e D o S SN
s e B e TR L R R e 90
L T R AR RN e e e Lokl R
e e S P R e e R T
e S . e ) P R .79 R e 1.20

s 38 2" cessrennaans. 200 T -
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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

JUHNS-M!—EN?ILLE 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
prepared to furnish 857, Magnesia Insu-
lating Cement, also Johns-Manville No.
364 and No. 352 Cements. The latter two

cements are not as high in insulating
value as those referred to above and are
generally used where a less expensive ma-
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 709 to 85%.
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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 faultv 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
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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 1s 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 can be had by apply-
ing a 14" to 14" 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 flled 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 1s not the case

50

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
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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
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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 Ib. 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.



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 *han 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

Fire Clay joint
before firing.

—

1t
fire clay joint
the best results bhecause the greatesi strength is secured with this thickness and the desired elasticity to withstand EXpaAnSicn

will be noted in the

and contraction of the fire bricks is obrained

Cross-sections of Fire Brick Joints

‘T After firing. Fire

| Clay joint open,
allowing heat to Alrver fmare heat.
attack fronmt sur- Bricks starting to
face and portions spawl.

|
y Upper

brick of Johns-Manville
+ placed and rapped Refractory Ce-
- Johns - Manville down until Johns- ment. After firing
| Refractory Ce- _ Manville Fefrac. and wvitrifying, the
lent as rmortar a o oL 5

I'I'.L1I': Al e tory Cement has bonding  material
the brick already squeezed out  at forms &  strong

laced, jai :
P L edge of joint. provgection for the

jaint.

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 Aames,
illustration that the Johns-Manville Refractory Cement joint is shown thicker than the customary
Thig is because it has been found that a three-sizteenth inch bond of Johns-Manville Refractory Cement gives

The fact that a Johns-Manville Refractory Cement bond will not disintegrate,
crack, and fall away under heat, which i3 the case with fire clay joints, makes it possible to use this thickness of joint.

of sides of brick.

Finished " T* jaint
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form of a plaster coating at a dense mor-
tar consistency. The coating should run
from 14" to 14" 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 1b. 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 1b. 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 Johns-
Retort PR-15 No.26 No. 30 No.31 No 32 No.33 No. 35 ghtamqly
Ceamaent
Lowest working temperature or low
point of vitrification 1 F.} ... Q00 BOO* Q00 1850 1450 1250 1000 1200 1000
Highest working temperature (" F,}.. 2000 2600 2600 3000 3100 3100 3300 3500 2000}
Melting point (7 F.) . 2250 2700 2700 3050 3Bz 3146 3350 3542 3000
Complets fusion, dry powu:ler (o F.) . 2250 2750 2750 3100 3254 3200 3362 A570 3050
Specific Gravity 1.84 2.06 1.68 1.85 1.76 1.77 1.65 1.6 1.99
‘i'-"r.-:ghlmlhs per cu. ft., dr_r,rmn:ru]ded 105 116 110 e 121 121 e
Weight in lbs. per cu. ft powdered. . 77 78 09 B0.1 103 100
Approximate capacity: lbs. required
for setting 1,000 brick, with %; inch
thickness nf joints . 400-550 450-600 300-650 660-850 S50-T00 670-850 670-850
**Approximate capacity: lbs. quu::td
per hundred sq. ft. to coat the sur-
face of fire brick settings %5 inch
o [ " S e e a0 e
Semi- Semi- Semi- Semi- Semi-
Character Acid Acid Acid  Neutral  Acid Acid Acid Neutral Acid
Linear shrinkage at 2250° F (per cent.
of length of dry sample before
heating). s ) L 1.5 1.4 2.0 4.5 1.0 0.0 0.0
Free and combined silica crrntent Ier
cent.). ... s i 46.77 13.9 53.11 52.5 50.0 Q.5 41.6
Free and combined carbon content
(per cent.) . 0.0 Td.4 0.0 0,01 0.0 o0 0.0
'Sets hard when alr—drnd
“* Quantity of Mo, 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 pei 100 square feet of surface.
*+% Bhrinkage on air drying.
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How Johns-Manville Monolithic Baffle Walls effectively direct the How of
the gases of combustion and eliminate “shart circuiting” and heat losses,

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
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units from e 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.

It is most important that the front baffle
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This is an excellent illustraticn 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 gaszes 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 Monolithic Refrac-
tory Baffle is moulded of Johns-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 haffle.

6. A monolithic wall that may be in-
stalled at any desired angle with the tubes.



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

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,

surfaces.

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
auickly tested.

possible.

and the radiation of heat from their
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 1is
easily applied with
a trowel.

Best results are
obtained by keep-
ing the thickness
as near 19g" as

Amount required for 194"

I

through boiler walls amounts to only 5%
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
507 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.
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Johns-Manville Leak-No Metallic Compound

CHEMICAL metallic compound
A for repairing and closing holes and
leaks in iron or steel, prepared in
powdered form and used by mixing with
water to a stiff putty. It metallizes in a
few hours and becomes a part of and the
same color as the casting to which it is
applied.

Johns-Manville Leak-No differs from
all other compounds made for similar pur-
poses in that it does not adhere as a ce-
ment, but amalgamates with the metal it-
self and makes a permanent repair. It
will hold high pressures, will not flake off,
and will resist any heat, acid, gas, or oil
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
poured into the cavity and after two or

allowed to stand two or three hours before
using. Excess material can be used again.

Johns-Manville H-O Pipe Joint Cement

A powdered material which may be
mixed with linseed oil and used for making
tight joints for all pipe work, such as
steam, gas, water and air.

Economical, non - poisonous, stainless,
does not cause a bad taste in water, and

makes a tight and permanent joint.
By mixing with water it can be used as
a putty for connecting sink wastes, base-
ment plugs, bowls, bath plugs, etc.
_IA]so furnished ready mixed with linseed
oil.

Johns-Manville Fireite Asbestos Furnace Cement

A strong and durable cement for setting
up and repairing broken joints in furnaces,
ranges, heaters and stoves. It is prepared
ready for use, adheres readily and firmly
to castings and sheet metal and “sets” in

a few hours after application. When sub-
jected to heat it vitrifies without shrinking
or becoming porous. It is inodorous, and
effectually prevents escape of smoke,
gases and dust, thus insuring perfect draft.

Johns-Manville Phoenix Asbestos Stove Lining

This is a perfect substitute for, and a
great improvement upon, the old style of
stove-brick for making new linings and re-
pairing cooking stoves, ranges, heaters,
etc., also for lining doors of boilers and
furnaces.

It costs less than stove-brick, is always
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ready for use, will conform to irregular
surfaces, can be easily applied, does not
easily burn out and clinkers do not tend
to adhere to it. Much time, and often ser-
ious injury to the stove, may be saved by
having Johns-Manville Phoenix Lining on
hand and not being compelled to send to
distant points for stove-brick.



Johns-Manville
Packings
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Mote particularly the Hexible lip

and hollow space back of it which

make the action of Sea Rings
autormatic.

OR packing rods and outside packed
Fplungers 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.

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 2¢” 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.

a0

JOHNS-MANYILLE
SEA RIMGS

of

Cross-section
showing Sea Rings in place.

stufing box

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-
1s 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.
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Electrical Current Consumption and Packing Costs

Follﬁwi.ng data (?Omplled fr,;r.'j; r:’:rﬂrtr;lf :;1‘: ;}?Egtee{igicﬂ?ﬁ;:;;ﬁf at $20.00)
made during Sea leg S by E i It costs $718.85 to drive the same pump with
Paper Co., as shown 1n the chart above. electricity for one year. (9.6 K.W. per

hour, 24 hours per day—I144 hours per
A—It 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, @ lc per K.W. hour—=%$718.85).
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B—Tt 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—551116
K.'W. hours at 1c per KW, 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—3%40.00). .

Actual net saving first year accom-
plished by the use of Sea Ring
Backing il e nusf Cnihaie il i s e ag

This is a return of more than 123%, on the
$75.00 premium paid for Sea Rings.

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

Note B—These Sea Rings were in service from November, 1817,
to November, 1922,

75.00

As Sea Rings lasted five years—the

last four years they saved—
Eight packings of flax at $20.00 each.$160.00

67,082 kilowatt hours at 1c each..... 670.92
Total additional net saving in four

WEATE & uisies orse i i wvisieyy - 83002
MNet saving first year was........... 92.73
Total net saving for five years is. ... 923.65

Also note that actual cost of Sea
Rings (5115.00) 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 30.47, more current than
when packed with Sea Rings.

Sea Ring Service

T costs more to pack a stuffing-box with

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.

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 vendered 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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E.P.M., the greater part of the time for 24 hours
4 day and & 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 E.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. 9. f’.‘.}'rr'.ﬁ.ﬂ'r'r' gla]:ld pressure on Sea R?ngs
3 Tiiniall Rt biadse o taseed. Al W aE will tend to dl.sturt tlhe shape ::_rf the rings

ranged Iin set whe1n receil:::d ’SO first Sea and {Educe t-hElr eificlancy i ke by it 12

Rin% will fit properly against it. See that alsn: JUEE A6 HIpORLIN f et ;-:Eland e

it is pushed back so all of it is seated against Bpdinst: the-packinpowich Suﬂime.ﬂt f{'frce i

bottom of box. prevent movement of the packing in the

3. Install Sea Rings with lips toward pressure, stuffing box.

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

opposite side of box from joint of preceding 1, Packlng Eland -nixta sh{:uu!r]1 be frequently

iR 2 inspected and always kept tight enough to

t= [
4. Do not pull ends of rings straight apart, but prevent any movement of the Sea Rings.
separate them sidewise to pass over rod Such motion will cause wear on the outside
: : ; of the ring, possibly twisting or cocking of
5. Work 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 reduced 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 posicave—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 24 of an inch.



Spiral Etyle No, 166

OR packing rods where space be-
tween rod and inside of stuffing box
is 35" 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 1s 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 Ne, 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 wul-
canization. In assembling, the cover is so
placed that it i1s 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 feadi ciiiirsidines 3 pounds
bl T Rl o' E U o 1 n | v 11
2" to 3" rod. ve.. 10 pounds
3" to 4" rod........cvc00sr.. 15 pounds
Over 4" rod................ 20 pounds
Spiral—Furnished in boxes, each containing one

If-'l'lgﬂt of packing approximately 1214 feet long.

£i4

Approximate weight per hundred feet of Kearsarge
Packing treated with preserving liguid and graphite
finigh:

1314 pounds

e R L e e 20 pounds
_3" ..32  pounds
B e S R D B 44  pounds
T ..57 pounds

L e e e e e 71  pounds
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Johns-Manville Kearsarge Packing No. 15,
for Ammonia

UR recommendation for ammeonia
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

OR packing rods on the air and steam
Fends 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

MNo. 15

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 Mo, 475.........00¢ For 6-inch Westinghouse Air Pump
Style Mo, 775.......0000. For B-inch Westinghouse Air Pump
Style No. 875............ For 8L4-inch Weﬁtinghuus: Air Pump
Style Mo. B75....c0.00--. For 9li-inch Westinghouse Air Pump
Style No. 2175, _.For 10%4-inch Westinghouse Air Pump
Style No. B75...........- For li-inch Westinghouse Air Pump
Style No. 975...........- For MNos. 1 and 2 New York Air Pump
Style Mo. 1075. ..For No. 5 New York Air Pump
Style Mo, 1175. ..For No. 6 New York Air Pump
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Johns-Manville Duplex Rod and
Plunger Packing

Coil Style Mo, 371

OR packing rods and outside packed

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.

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 varn, 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 17 rod 3 pounds

1" to 27 rod. 5 pounds

PLodby 1o R WA ] 171 R L 10 pounds

3" to 4" rod . 15 pounds

Over 47 rod . 20 pounds

May be ordered in sefs to it rod and stufing box exact iy
Spiral—Furnished in boxes, each containing one

length of packing approximately 1214 feet long.
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Coil—Furnished several coils to the box, the number
depending upon the size of the packing.
Ipprovimate  weight per  hundred feet of Duplex
;]En?l.-cin;: treated with preserving liquid and graphite
. hinish:
ag".. ... 10 pounds
1/2 ... 17 pounds
iE - . 24 pounds
33" 34 pounds
'r/g# cevsanei .. 45 pounds
1. eiiiiiiiii ey 52 pounds
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Twisted Style, No. 193 Braided Stvle, No, 222

OR packing small rods, valve stems,

etc., and where space between rod,

stem or spindle and inside of stuffing-
box is less than 33", 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

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:

..both styles, on 1: Ib. spools, each spool in an indi-
vidual carton, and packed 50 spools to a large carton.

..both styles, an 1 1b. spools, ar larger,
. both styles, on 5 1b. spools, or larger.

Bizes Ig", " and 14"

Bizezs I4" to 14"
Sizes aver 147

APPROXIMATE WEIGHT OF 100-FOOT LENGTHS

Approximate Approximane

Weight, pounds per Weight, pounds per
Sire 100-Foot length 100-Faat length
Inches of Twisted Mo. 192 of Braided No. 222
B vwwweinn s e s s 14 ... 17
g . 4 4
% 314 . 314
3% B e e e s 734
Dl vuo e Fd . 1114
5 ettt et e IR 2014
B et et e R e S R
e R e ... 4214
B 4714 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

Cosl—Furnizshed 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:

Sire of Packing

L

4 coils per box
3 coils per box
4 coils per box
3 coils per hox
3 coils per box
2 coils per box
2 coils per box
2 coils per box
2 coils per box

¥
1.2 %
0w
L]
[
n

H
I
I-
R
1*

Spiral ~Furnished in boxes, each containing one length
of packing approximately 12 feet long,

G5

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

Under 1" rod 3 pounds
1" to 2" rod 5 pounds
2" to 3" rod 10 pounds
3"to4" rod 15 pounds
Over 47 rod 20 pounds

May be ordered in sets to fit piston exactly.

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

. 10.5 pounds

18.7 pounds
.. 27.1 pounds
. .41.8 pounds
..52.0 pounds
68.1 pounds

_’
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Johns-Manville Universal Combination
Steam Hammer Packing

Universal Combination Ring,
Style No. 20

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

&9

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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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, 1. 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
15 furnished in coil form.

Jewett Rings, Style No. 40

Especially adapted for hot water, light oils and
zasoline 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. This packing is lubricated
with mica instead of oil, so that it will not affect

70

the process of nickel-plating. Made with jute
center with a braided cotton jacket or cover and
molded to exact size. Furnished in white finish.
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Johns-Manville Service to Industry

Johns-Manville Universal Rod and
Plunger Packing

Coil Style Nao. 30

OR packing rods and outside-packed

plungers where space between rod

and box is 33 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 Mo, 32

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

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

Universal Rod and Plunger Packing is packed as follows:

Coii—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:

1,8 coils. ... 'a"—4 coils 1y *—2 coils
b "—06 coils. .. Yy "—3 coils 75 "—2 coils
5:"—d4 coils, . 9 "—3 coils 1" 2 coils
T "=—3 coils. . 11;;"—3 coils

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

Tndear LT rod , .. oo 3 pounds
i T B . 5 pounds
03 ol i aniEn 10 pounds
3*tod rod. ... ... 15 poiinds
Ower &Y 10d. . iii i eaihns e 20 pounds

71

Spiral—Furnished in boxes, each containing one length of

packing approximately 127, feet long.

b L e ) 12 ounces
S ; 1 pound
I pound, 4 ounces
1 pound, 8 ounces
.1 pound, 13 ounces
2 pounds, 6 ounces
2 pounds, 14 ounces
r BE : 3 pounds, 8B ounces

4 pounds, 4 ounces

5 pounds, 4 ounces
. .6 pounds
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Johns-Manville Asbestos Wick Packing

Furnished regularly in 14 and I-lb. balls

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.

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 33" diameter and up, in 10, 25 and 50-1b. reels

Johns-Manville Asbestos Twisted Rope
1s made in three standard styles:
Style 4200—A pure rope made from sewveral
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 34" inclusive have
one jacket; 74" 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 14" and larger. Sizes

14" to 34" inclusive have one jacket; 74"
and over, two jackets.

Johns - Manville Solid Braided Rope
Packing, Round Style No. 702, Square
Style No. 733. Made of commercially pure
asbestos yarn, braided into jackets, one
over the other, in sizes 14" and over.

Johns-Manville Pure Solid Braided
Rope Packing, Round Style No. 788,
Square Style No. 873. Made of pure as-
bestos yarn, braided into jackets, one over
the other, in sizes 33" and larger.

Johns-Manville Asbestos Cord

Furnished in V4 and 1-1b. balls, 5 and 10-Ib. speols, 25 and 50-Ib. reels

Fire and acid resisting Asbestos Cord,
with strong, hard twisted strands., Es-
pecially valuable in glass and chemical
works, and for suspending metals, retorts

and crucibles in contact with fire or heat,
Also used as a string packing on small
valves,

Sizes: 144" to 33" in diameter,
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Johns-Manville Asbestos High Temperature
Packing

Ring Style Mo, 65

OR packing rods, plungers, expan-
Fsir‘m joints, etc., where temperatures

are so high that our regular packings
manufactured of commercially pure yarn
and containing our regular lubricants, are
not suitable.

This packing is braided of pure asbestos
yarn and iron wire, and is designed with
the main object of resistance to high tem-
perature. It should, therefore, never be
used for ordinary temperatures, because
it does not contain the special features of
design and construction which make our
standard packings so successful for the
particular purposes for which they are re-

commended.

73

TR9-X

Cail Style Ma.

The smallest size which can be made

5
Ya"-

is
Sizes under 14" are made with one plain
braided asbestos jacket over a twisted as-

bestos core containing annealed iron wire.

Sizes 145" and over are made with two
plain braided asbestos jackets over a
twisted asbestos core containing annealed
iron wire.

The asbestos yarn used is pure.
No wire is used in any of the jackets.

Either the ring or the coil can be fur-
nished either square or round and with or
without graphite and lubricant, but will
be furnished round and ungraphited and
unlubricated unless otherwise ordered.



Johns-Manville Special Combination
Air Pump Packing

Air End
Style Mo, 55

OR the safe and efficient operation of

a locomotive, compressed air is not

only highly important and necessary
but also most vital. Compressed air can
only be produced through the expenditure
of that valuable agent—steam. Obviously,
then, the packing used on locomotive air
pumps on both steam and air ends of the
rods should be the most efficient available.
To this end, realizing full well that the best
results would be obtained by treating the
air and steam ends as two entirely differ-
ent packing problems and not attempting
to make one style of packing serve for two
purposes, we have developed Johns-Man-
ville Special Combination Air Pump Pack-
ing—designed to meet the most severe
conditions encountered in this service.

Steam End
Style No. 15

The construction of each individual set
that is intended for the air end is different
from that intended for the steam end and
the packings for the air ends and steam
ends are packed respectively in separate
cartons, each carton marked for the end of
the pump for which it is intended.

The packing for the air end is a combi-
nation of asbestos yarn and copper wire
formed into rings which are thoroughly
lubricated, and which will withstand pres-
sures and temperatures incident to this
service without becoming hard and brittle.

The packing for the steam end is made
of asbestos fabric thoroughly lubricated,
formed, cut and pressed to proper size and
is admirably adapted to steam end service.

LIST OF SIZES

Style No. Siyle Ma.

for Adr End  for Steam ond
1055 1015 -«For G-inch Westinghouse Air Pump
1155 1115 -For B-inch Westinghouse Air Pump
1255 1215 ..o For BYg-inch Westinghouse Air Pump
1355 1315 ..For 9lg-inch Westinghouse Air Pump
2155 2115 .For 10Li-inch Westinghouse Alr Pump
1255 PELE, waia v .. Far  1l-inch Westinghouse Air Pump
1555 50 . g e R R S For Nos. 1 and 2 New York Air Pump
1655 1615 p—— g No. 5 New Yerk Air Pump
1755 1715 R T & Mo, 6 New York Air Pump

74
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Johns-Manville Service to indu;tr}r T,

Johns-Manville Moulded
Air Pump Packing

OR packing the rods on the steam
and air ends of air pumps.

Each individual set of Johns-Man-
ville Moulded Air Pump Packing consists
of several convex and concave rings, the
two end rings of the set being shaped to
fit the packing gland and the bottom of
the stuffing box, respectively.

The rings used in this type of packing
are made of asbestos fibre and a suitable
binder. This mixture is cured and mould-
ed to the proper sizes and shapes, steel
moulds being used.

Qur experience in making this material
has enabled us to develop an air pump
packing which is very dense and yet re-
silient. The method of assembling the
sets—i. e., convex and concave rings—in-
sures a tight fit against the rod and also
against the inside of the stuffing box.

Johns-Manville Moulded Air Pump
Packing is especially adapted to conditions
where there is considerable lubrication.

LIST OF SIZES

Johns-Manville Keystone
Air Pump Packing

air ends of Westinghouse and New
York Air Pumps.

Each individual set of Johns-Manville
Keystone Air Pump Packing consists of a
pair of Johns-Manville Moulded Concave
and Convex Rings on each end of which is
placed a No. 10 Jewett Ring, bevelled to
fit the bottom of the stuffing box and the
packing gland.

The Johns-Manville Special Moulded
Rings are made of asbestos and a suitable
binding material which, when cured and
pressed to shape and size in steel molds,
make a hard and resilient ring with great
density. They are built to resist high pres-
sures and severe service.

The moulded Jewett Rings on each end
of the set are made of asbestos yarn thor-
oughly lubricated, braided to proper size
and pressed into steel molds of exact
shape and size. These rings are softer than
the Special rings and not only conform
readily to the shape of the stuffing box
and packing gland but provide for proper
lubrication.

LIST OF SIZES

FDR packing the rods on the steam and

Biyle Mo,
J00—For G-inch Westinghouse Air Pump
700—For g-inch Westinghouse Air Pump
800—For  8l4-inch Westinghouse Air Pump
600—For  9%i-inch Westinghouse Air Pump
2100—For  10%4-inch Westinghouse Air Pump
800—For 11-inch Westinghouse Air Pump
300—For Moz 1 and 2 New Yorlk Air Pump
1000—For Mo, 5§ New York Air Pump
1100—For Mo, 6§ New York Air Pump

Na.

Sl!lcq[l#-_-Fnr G-inch Westinghousze Air Pump
400—For 8-inch Westinghouse Air Pump
440—For  8Y4-inch Westinghouse Alr Pump
544—For  9l4-inch Westinghouse Air Pump

4444 For 10l4-inch Westinghouse Air Pump
440—For 11-inch Westinghouse Air Pump
166—For Nos. 1 and 2 New York Air Pump
268—For No. 5 New York Air Pump
3nE—For No. 6§ New York Air Pump

75
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Westinghouse and New York Air Pumps

(e —

Cross section of typical

stuffing box, identifying

the dimensions given in
the table below:

fe— A

DIMENSIONS OF STUFFING BOXES AND SCHEDULE OF PACKINGS

WESTINGHOUSE PUMPS NEW YORE PUMPS

SIZE OF PUMP | 6" &Y 815" 9la" 104" 11°|Neo. 1 No.2 No.3 No.4 No.5 No.6 8" 8':* 91" 11°

186" 1857 135" 137 2° 123°] 114 10% 13" 114" 1la" 13¢* 13 13" 13T 14T
24" 2hE" 2t 2t 21t 20 2° 2" 2" 2" 20" bt 2l 20T LY 20"
L 13" 1147 17* 1147 1347 132" 1le% 1M4% 115" ‘1la™ 1147 1% 1187 293" 114°

HEg oW e

Jamar 1nr 1Bar 1ot 2t 1TLTITGY 1LY 1T 1T, 19GY 1LY 1LY 1MGY 1185¢ 15,
U™ U M T e ”:f-"I Hip™ Mg U™ g S Ne™ e ge® Mgt
PRI AR Tl A oS T L [ T R TG | L LS L
No. of Stuffing
Boxes per Pump 2 2 4 2 4 2 4 4 4 4 4 4 2 's) 2 2
Depthof Pack'g| 17" 134" 13p" 1507 135% 1%5,° Py D™ 135" D" 13857 13a" 1547 1357 1557 1%,°
Kearsarge %
o| No.15... 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4
A | Combination
Il 1585 .... 4 1 4 4 4 4 4 4 4 4 4 4 4 4 4 4
g_ﬂciKe}rstune =i 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4
SlJewett _. .. 4 4 4 4 4 4 4 4 4 4 4 4 ! 1 4 4
A [ Moulded . 4 4 4 4 4 gLl 3 4 4 4 4 4 4 4 4 4
Kearsarge
Mo, 15.. 475 775 87 675 2175 B75 9FS 075 O75 975 1075 1175 775 8BTS 675 875
o |[Combination
=l No. 15
£ Steam End| 1015 1115 1215 1315 2115 1215 1515 1515 1515 1515 1415 1715 1115 1215 1315 1215
E Combination
Z| MNo. 55 Ar
Z( End.. 1055 1133 1255 1355 2155 1255 1535 1553 1555 1555 1655 1755 1155 1255 1355 1255
£ Keystone , . Jon TOO 80D 600 2100  B00| Q00 900 900 90O 1000 11000 TOO0  ROO0 600 8O0
Jewett . ... 4300 TS50 550 650 2150 550/ 950 950 950 950 1050 1150 750 550 650 550
Moulded ... 404 400 440 544 4444 *Hl'.!l 168 168 168 168 268 368 400 440 544 440
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Johns-Manville Kearsarge Locomotive
Throttle Packing

Style Mo, 15

OHNS - MANVILLE Style No. 15
JKearsarge Locomotive Throttle Pack-

ing is the same as Style No. 150 Kear-
sarge Rod Packing, as described on page
64, except that it does not have the rubber
expansion back, which is usually found in
high pressure packing.

This packing is made of asbestos fabric,
formed, cut and moulded to proper size.
All rings are thoroughly lubricated. Be-
cause of the Johns-Manville method of
manufacturing and folding the fabric and
lubricating it, the packing 1s more resili-
ent and durable than other rod packings.

Permanent softness is obtained by sat-
urating the packing with a preserving
liquid that preserves its softness in service.
The folded block construction allows the
packing to be more thoroughly saturated
with the preserving liquid than when a
tubular or other form of block, fastened
together with rubber cement, is used, as
in the latter construction the rubber ce-
ment prevents to some extent the preserv-
ing liquid penetrating to the center of the
packing.

No rubber cement is used in the center
folded block of the packing. This elim-

e |

e |

inates the weak part of most packings and
eliminates any chance of the center be-
coming hard in service, as there is no rub-
ber cement to vulcanize.

The cover is applied to the block of the
packing so that it is impossible for it to
be pulled loose or torn away from the
body of the packing in service.

As there are only two pieces of fabric
used in the construction of Kearsarge, and
as the center or block is formed of one con-
tinuous piece of fabric, it is impossible for
parts of the packing to become loose and
work out of place when in service, as is the
case of packings consisting of several tubes
of braided fabric, held together by rubber
cement, or several tubes braided one over
another.

This packing is made from the best
heat-resisting materials and therefore does
not become hard in the stuffing-box.

It is especially efficient where there is
considerable condensation, a condition
that is very difficult to handle satisfac-
torily with other types of throttle packing.

Made in sets to fit stuffing-box accord-
ing to exact diameter of rod, inside dia-
meter and depth of stuffing-box, as given.
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Johns-Manville Pump Packing Recommendations

Usze JOHNS-MANVILLE SEA RINGS for all Rods
and Qutside Packed Plungers,

They are the BEST PACKING for the following rea-
S005:

1. They save power, because they are abzolutely auto-
matic in action and the pressure of the packing on
the rod is proportional to the pressure through the
stuffing box. For this reason, the packing grips the
tod enly when there is a tendency to leakage and
in proportion to the tendency to leakage.

They provide Pacling Standordization—the elimina-
tion of various types of packing for different condi-
tions, because they are constructed of such materi-
alz and so dezsigned as to be the best pocling oftain-
able for nearly all conditions,

They lnst longer than ether pockings because they are
designed to operate automatically and are subject
to pressure and wear only when necessary to pre-
vent leakage. The materials used are the best ob-
tainable.

Qutside Packed

A

For the BEST RESULTS pack pumps as follows:

A_,\'-!';.." .H:::r,-_-'.i| Except where rod or plunger is under 347
B—>Sea Hings | diameter or space between rod and srufing box
C—Sea Rings | i8 less than Jg", ma Wé'm'—!:l a’-:ﬁs line: Mogul
D - Kl.rl:::SJ Cgil, Twisted Mo, 193, raide (8 3

E—I[iniversal Piston — Coil Ne. 33, MNo.
Eing No. 35
F—Pump Falves No, 206,
Packings that may be used but which are dependent
upon gland pressure—the best of their class:
A—Kearsarge—Ring No, 150, Spiral No. 166.*
B—ﬁrwr.uu‘;:r'—Ri.ﬂg Nao. 150, Spjra] Mo, 166,%
C—Dupler—Coil No. 371, Ring No. 372, Spiral No. 373.*
D—Duplex—Coil No, 371, Ring No. 372, Spiral No. 373.%
* Except where space between rod and seuff
in which case use: Mogul Coil, Twisted, 1

Fe=Johns-Manville Rubber Pump Palves.
NOTE:

Spiral a4,

ng box iz less than 13",
82; Braided, 222

For special conditions such as the pumping of chemicals,
etc., consule nearest Johns-Manville office.

Type of Pump.

—3 L
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Inside Packed Type of Pump,

Vertical Outside Packed Type of Pump.
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Johns-Manville Service Sheet Packing

Style No. 60

OR packing parallel surfaces of

flanges against steam (superheated

or saturated), air, water, ammonia,
oil and various acidulated and alkaline or
other chemical solutions. Johns-Manville
Service No. 60 is a sheet designed to give
satisfactory service under practically any
conditions where a sheet would be used.
It has given and will give satisfactory service
where other sheet packings have failed.

The proper combination of Asbestos
and bonding materials thoroughly mixed
and felted together under enormous pres-
sure has produced a sheet that is pliable,
resilient, adaptable to all general work,
and which does not deteriorate with age.

This obviates the necessity of stock-
ing several sheets for different conditions,
which not only reduces waste and loss due
to deterioration but also eliminates the
use of a wrong sheet for a certain service.

Scrap, consisting of center and corner
pieces, may be saved and used at some
future time, thus greatly reducing loss
due to waste.

It is so dense and yet so resilient that it
may be used in thicknesses one-half as
great as sheets of rubber or other materi-
als.

Taking into consideration the density,
resiliency and light weight of Service
Sheet, it is more economical to use than
rubber and many other types of sheet
packing sold at lower per-pound prices.

Surface finish—One instead of both sides
of the sheet is graphited. Gaskets cut from

SERVICE SHEET PACKING

A sheet packing which makes better
Joints, wears longer and can be used
for many conditions,

a sheet graphited on one side only are bet-
ter than those cut from an ungraphited
sheet, or a sheet graphited on both sides,
because one side of the gasket will stick to
the flange and the other side will come
loose. This keeps the gasket in shape when
repairs are being made so it may be used
again, seating itself in the same place as
when the joint was originally made; and
the sheet is also much easier to handle.

Furnished in standard sheets 54" x 63"
and 54" x 126" and in thicknesses of 1;;,",
142" and 14¢"; also made 15" and 34."
thick. 14,"” and 17" thicknesses also

furnished in sheets 108" x 126".

WEIGHS APPROXIMATELY:

Per square yard

Per square Bt o st s et e e et nen
Per sauare - inel o o e Gy san se e e e

1" thick % thick

14

" thick

5.4 Ibs. 2.7 bz, Ibs.
& Ibs. 3 Ibs. 15 lbs.
.0041 lbs. 002 lbs, 001 1bs.
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Johns-Manville Seigelite Sheet Packing

Style No. 711

PROVED by Underwriters’ Labora-

P
A tories, Inc., for use against hazard-
ous liquids.

For packing flanges or joints against
gasoline, benzine, oil, greases, hot or cold
water and air. A fibrous material that re-
sists the action of any of the above fluids,
because it contains no rubber or rubber
substitutes that are soluble in oil or gaso-
line. It has a very high tensile strength
and when immersed in water or other
fluids becomes extremely tough, resemb-
ling rawhide.

It is more desirable than rubber or rub-
ber cloth insertion sheets for hydraulic
service, on account of its strength.

It is sold by the square yard, is com-
paratively low in price and can be used
with greater economy and efficiency than
“black oil proof” rubber sheet; “red rub-
ber sheet”; and C. I. (cloth insertion)
sheet. The face of Seigelite sheet is ruled
off with black lines into 1-inch squares to
facilitate cutting to any desired exact size
without measurement.

In general, Johns-Manville Seigelite is

SIZES, WEIGHTS
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Seigelite Sheet Packing contains no rubber
or similar materials. It assures better and
more economical service for many purposes

recommended for making joints on pipe
flanges, gasoline pumps, and plumbing
specialties; used extensively by power
plants, mills and factories, auto repair
shops, automobile manufacturers, gas-
engine manufacturers, the motor-boat
trade, steam-fitters and plumbers.

AND LIST FRICES

Approgimate List Price
Weight per per

Thickness Width Length Sq. ¥d Sq. Vd.
.01 inch Approximately 48 inches 25 or 50-yard rolls B oz. F0.85
I,y inch Approximately 48 inches 25 or 50-yard rolls 13 oz. 1.058
.02 inch . Approximately 48 inches 25 or 50-vard rolls 11b. 1.35
13 inch Approximately 48 inches 25 or S0-vard rolls 1.7 Ihe. 1.940
i inch Approximately £8 inches 25 or 50-vard rolls 3.5 lhs. 4.50
5. inch . Shects only, 36” = approximately 48" 5.1 Ibs. 6.80
£ inch Sheets only, 36" x approximately 48" 7.0 1bs. 9,20
5. inch Sheets only, 36" x approximately 487 10,5 lbs. 13.50
1 inch Sheets only, 36" x approximately 48" 14.0 Ibe, 18.20
i inch Sheets only, 36" x approximately 48" 17.5 lbs, 22.60

NOTE-—The ahove weights are only approximate, because the weight of this materinl changes, depending upon the quantity of meisture in

the atmosphere,  Alter a perind of dampnesa it will weigh more than when dry.
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Johns-Manville Kearsarge
Asbesto-Metallic Sheet Packing

Style No. 100

p) 7 cloth and impregnated with
-*‘/% L Johns - Manville Heat-Resisting
St 0 Compound.

surfaces are somewhat
rough or uneven and where
a sheet of a soft nature is there-
fore required. This packing is

GENERALLY used where

JM KEARSARG Furnished in rolls 40" wide,

constructed of tightl}r_ twisted “’iﬂtﬂgﬁﬁ‘g‘“m gbﬂl:t 2‘5(} lbs. each, in '_-,:’i and
asbestos yarn, spun with brass Ihgipcriue 14" thickness. Can be furnished
wire to give additional strength, i o s graphited on one or both sides,
woven into Asbesto - Metallic if desired.

Johns-Manville Mobilene Sheet Packing
Style No. 101

J-M
MOBILENE
SHEET

and impregnated with a special
compound to withstand the high
temperatures incident to this
service. It has red compound on

For packing gas and gasoline
engine parts. While Johns-Man-
ville Service Sheet Packing is our
recommendation for gas engines ;
and garage service, Mobi}ene, a PACKING one side, so that the packing will
pioneer gas engine packing, is A stick to the flange when joint is
still frequently demanded for broken, and graphite on the other

packing cylinder-head jﬂints and various 4o ajlow joint to be easily taken part.
parts of gas and gasoline engines. This

packing is made of asbestos fabric of great Furnished in rolls 40" wide, 250 Ibs.
strength, interwoven with fine brass wire each; 4" and 134" thick.

Johns-Manville Liberty Red Rubber Sheet Packing

Style No. 107, without wire
Style No. 108, wire-inserted

For medium or low pressure steam and in weight, and will not deteriorate rapidly.
hydraulic service. Manufactured from a Furnished plain or with wire insertion,
special heat-resisting rubber compound of in rolls 36" wide and weighing about 200
the highest quality, is comparatively light to 250 1bs. each; 145", 114" and 15" thick,
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Johns-Manville Kearsarge Standard Asbesto-Metallic
Boiler Manhole, Handhole and Tube Plate Gaskets

OR packing manhole and handhole
Fplates of boilers. Made of Asbesto-

Metallic fabric treated with a heat-re-
sisting compound, and folded into several
plies or thicknesses to proper size and
shape. Furnished in oval form to fit plates
for which they are intended. The gaskets
are made so that an unbroken rounded
shoulder comes on the outside of the
gasket which is presented to the pressure.

Better and longer service is ob-

tained from Kearsarge Asbesto-

Metallic Gaskets because of the

greater strength of the unbroken

round shoulder presented to the
pressure

The edges of the folds are on the inside of
the gasket.

Kearsarge Gaskets may be used over
again if properly applied. On this account
and because of their light weight, they are
most economical gaskets to use.

Furnished in Style No. 116 for man-
holes, No. 117 for handholes, and No. 119
for tube plates.

Johns-Manville Kearsarge Jointless Tube Plate Gaskets
Stvle No. 118

For B. & W. and Heine tube plates.
Made of Asbesto-Metallic fabric treated
with heat - resisting compound and folded
into several plies or thicknesses to proper
size and shape.

Johns - Manville Kearsarge Jointless
Tube Plate Gaskets, Style No. 118, are
made seamless, without a joint, from As-
besto-Metallic yarn, woven into hose or
tubular form and properly folded.

The advantage in using jointless gas-
kets for tube plate work is that there is no
tape joint to interfere with perfect seat-
ing, so necessary when gaskets with a
very narrow flange are used.

These gaskets are light in weight, very
strong and treated with the same high-
heat resisting compound used in the man-
ufacture of Johns- Manville Kearsarge
Standard Gaskets.

Directions for application of Johns-Manville
Kearsarge Manhole and Handhole Gaskets

Best results are obtained by placing a gasket
on the manhole or handhole plate, then rubbing
as much dry flaked graphite as possible on the
exposed surface, The plate is then put into
place. Before removing, the plate and beiler
shell should be marked so that it can be replaced

in exactly the same position. If this method is
followed, the gasket always seats in the same
place. The graphite prevents the gasket from
sticking to the boiler shell, while the ungraphited
side next to the manhole or handhole plate
makes gasket adhere to plate when withdrawn.
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Johns-Manville Kearsarge Asbesto-Metallic

OR making odd or ir-
Fregular shaped gas-
kets to pack joints
against steam, air, water,
ammeonia and various acid-
ulated, alkaline, and other
chemical solutions. Made
of Asbesto - Metallic yarn,
woven into fabric and
treated with a high-heat
resisting resilient cement.
This material is gener-

ally used when a softer
gasketing than Johns-
Manville Service Sheet
Packing is required, on ac-
count of rough surfaces to
be packed.

Furnished in widths 14"
and greater, and in thick-
ness 35", 1%, 1 and
14", Putupin b and 10 lb.
rolls. Cannot be made in
widths less than 15"

APPROXIMATE WEIGHTS PER 25 FEET OF KEARSARGE TAPE, 8STYLE NO. 120

Width 3" Thick
Lo Inches v sovivas sl 1 POURDAR oo i
2y s e R 4
1 e e e 215
11y o
114

Thick 14" Thick
2 Pounds can o 2l PDI:Iﬂﬂfl
B 3 e gk .,24 ':
P e e &
:|-:F_|_ ............... T"Iz
. Blg ST PR, . . | =
LTl Feesrtaruali i

Johns-Manville Kearsarge Asbesto-Metallic
Tubular Gasketing

To make manhole and handhole gaskets
for boilers in cases of emergency, or
wherever a gasket with a round cross-sec-
tion is required, as in the case of grooved
flanges.

Made by rolling the same Asbesto-Me-
tallic fabric used in the manufacture of
Kearsarge Standard Gaskets into coils of
round section with a hol-
low center. This gas-
keting is primarily an
emergency packing, but
is used quite extensively
for making odd or irre-
gular-shaped gaskets, or
for packing joints where
grooves are provided for
the packing to rest in, as

33

Style No, 124

in the case of the doors of sterilizers, etc.

Kearsarge Asbesto - Metallic Tubular
Gasketing is packed in boxes weighing ap-
proximately 5 lbs. or boxes weighing ap-
proximately 10 lbs., the number of 12%4-
foot lengths per box depending upon the
size of gasketing. Tape and lead are
furnished with gasketing.

Approximate Weights
of 1214-foot lengths.

Rire of ApPprox.,
Gasketing Weight
iy Inch 1 Pounds
g g
.(' 3 4 21"'-)3 1]

{ ,_'. " 33 i L



HERE gaskets cut and ready for

apphcanon are desired, we shall be

pleased to quote on application,
on sizes or sketches submitted. We are
prepared to cut and furnish gaskets from
any of our sheet packings. Inquiries should
be accompanied with complete dimensions
or sketches. Service and Seigelite are
adapted to practically any conditions and
we advise using gaskets cut from either of
these materials whenever possible.

We recommend the ring type gasket. It makes a
tighter, better and more economical joint than the full
cut gazket and aveids fussing with bolt holes, etc,

Service Gaskets Style No. 61

Johns-Manville Service Gaskets No. 61
are cut from Johns-Manville Service
Sheet No. 60, described on page 79, and

may be used for any variety of conditions.
Standard in thicknesses of ',", '+." and

14 &

16 =

Ring Flange Joint Gaskets Style No. 61

FOR STANDARD FLANGES
* Size Qutside List
Pipe, [Fam.,, Frice,
Tnches Inches Each
33 21y $0.06

1 21 1e 04
14 21 A2
114 3-}3 15
2 4Ly 149
2145 475 28
3 5-‘5"& 32
3Lz Bidg A4
%z 62y A6
414 7 A6
5 734 .55
G B34 Ri¥
7 10 80
i3 11 40
9 1214 1.18
1] 1334 1.19
12 1604 1.76
14 1744 1.88
15 19 2.14
16 201 242
18 2154 2,25
20 237y 2.68
22 26 3.02
24 28L4 3.49
26 3014 4,00
28 3234 4.54
30 3454 4.70

FOR EXTREA HEAVY FLANGES
* Bize Drezide List
FPipe, Dhiam., Price,
Ticles Inches Each
1 234 $0.11
114 1 14
115 3 20
2 43g 24
214 5y 30
3 5y 42
34 614 50
4 Tiy 52
414 734 63
5 B4 By 1
L] a7g 097
7 11 1.13
] 1214 1.26
9 13 1.43
10 147 4 1.62
12 1654 2.22
14 195y 3.00
15 2015 3.10
16 2114 3.61
18 2314 4.00
20 2554 4.50
22 2734 4.90
24 3034 574

MOTE::=T7The sizes given above, up to nnd._:nl."ju-:linp: 12 inch. are
the nominal nside doarmeters of the pipe. Sizes above 12 inch are

the nominal outside diameters of the pipe.  Be sure thaz your Hanges
are standard and check with the above when ordering,

Seigelite Gaskets Style No. 712

Seigelite Gaskets No. 712 are cut from
Seigelite Sheet No. 711, described on page

80. Furnished in thicknesses of .01",
Vaa" 027, 16", 15",
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Johns-Manville Moulded Packing Cups

OHNS-MANVILLE Moulded Packing

Cups have many advantages over lea-

ther, which is the material generally
used.

1. Made from either asbestos, duck, or
other fabric, according to temperatures
and other conditions. The compound and
method of cure can be varied to suit re-
quirements, thus giving greater control
over the characteristics of Johns-Manville
Moulded Cups than is possible with
leather.

2. So processed that their dimensions
and shapes tend to remain accurate,
whereas leather has a tendency to flatten.

3. Leather cups must be made of one
thickness or ply. In moulding this to the
shape required, internal strains are pro-
duced which weaken the cup in its final

form. In the manufacture of Johns-Man-
ville cups, such heavy distortion is not
necessary.

4. Asbestos cloth resists high tempera-
tures which cannot be handled by leather
cups.

Type No. 1

This tvpe used in steam brake cylinders, air hoists,
pneumatic chucks, hydraulic presses, valves, etc. The
cup is mounted on the rod or plunger, a turned down
portion of which passes through the hole in the cup,
which, is held by a follower plate, usuzlly tightened
against the body of the cup by a nut on the rod or
plunger,

We can make other types of packing cups as special
shapes. In such cases, full particulars sheuld be sent.

Farm PE1

Packing Cup

Prinled in 1,50,

Data Sheet

THIS FORM IS TO BE USED IN SENDING IN DATA FOR ESTIMATE, AND ALSO MUST ACCOMPANY ALL ORDERS

Customer’s Name

Order No....mmmro

Cudtomer's Address

JOHNS-MANVILLE INC.

I METSIECE

1. Service for which cups are to be uped ...

[ ]

1 Sate Briefly mhbether it s a brake, PFEsE, dodamulaler,

(Ntai, whether tieam, Aot waler,

pump, plunger clepator, ete.

sold waler. as

Machine on which copraes tebawsed .

J'.l" pesnlfe, riade mome of manufocierer, i

I i wel meceiiary fa give wmy mamsfecturer's serigl namber oF 505 of colindie, ot b

3. How are cups lubricated 7, L S Aty A

4. Pressure 1o come on p.m:hn‘ in lbe. pereqg. in. 5. Temperature of liquid or gas ...

6. What does our cup replace ¥ . et R A LR i A e LA M A

_I. It any remarks, use other side of sheet, nnd ch:ck I'ten.- )
Type No. 1

5. Diameter of eylinder in which cup operates ... . inches
g, la eylinder periectly round and emooth?
100 TFEoot, ghwa partbewlars. oo o i,

g

Dimenwions: ;
Uyany :urrm’rn.!l [t ,mrmss-d-.l‘e i @bore dimengions, mJlfrJ!I‘ L 5:"“»’1! afove, as

Give mould number of suitable cup, if possible._...

Signed

D" p
17 1a 2%y

gﬁvpeciﬁl_hTypas

Make dimensioned sketeh on back of this sheet to show all packing conditions and add remarks necessary fo make them clear.

Date. ...
85
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Johns-Manville

Rubber Pump Valves

Johns-Manville Cold Water Pump
Valves, Style No. 416—A medium hard
valve for cold water, fresh, salt or alkaline.

Johns-Manville Condenser Valves,
Style No. 420—A soft, red condenser valve
for lake, marine, and other severe cone
denser conditions.

Johns-Manwville Hot Water Pump
Valves, Style No. 424—A hard valve for
hot water, oily and alkaline solutions.
Will stand temperatures up to 250" F.

Johns-Manville
Pump Valves

Style No. 205

Molded from a specially prepared grade
of Asbestos Compound stock under tre-
mendous pressure and at a high temper-
ature.

Style No. 206 Pump Valves will satis-
factorily meet almost any condition en-
countered in pump work. Therefore,
their use eliminates the necessity of using
many valves of various densities for dif-
ferent conditions. Will not quickly de-
teriorate when kept in stock.

Exceptional economy is afforded by the
use of Style No. 206 valves on account of
their life as compared with rubber and
other valves. Although hard and dense,
they possess the desirable quality of re-

26

siliency which makes them suitable for
low-pressure as well as high-pressure con-
ditions.

Johns-Manville Top Head
and Bottom Head Gaskets
for Air Pumps

Service Style No. 61

Johns-Manville Top Head and Bottom
Head Gaskets are cut from material suit-
able for this class of service.

Prices depend upon the size of pump for
which the gaskets are intended to be used,
either New York or Westinghouse.

Johns-Manville
Union Washers

For packing “Standard” and “Crane”
unions. These washers are designed to
meet the demand for a satisfactory pack-
ing for pipe unions and are especially
adapted for service in steam, hot water,
ammonia and gas pipes. They are made
of Johns-Manville Service Sheet.

Furnished ! 1 1;" or ]”;.;" thick.

When ordering Union Washers, specify
whether “Standard,” “Crane Standard C,”
or “Crane” are wanted.

For “Standard” . Style No. 139
For “Crane” Style No. 140
For “Crane Standard C” Style No. 140-C



Johns-Manville
Asbesto-Metallic

Friction Blocks
nd

Brake Band Lining
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Johns-Manville Service to Industry , .. :

Johns-Manville Asbesto-Metallic
Friction Blocks

Showing Johns-Manville Asbesto-Metallic Friction Blocks
applied to a brake band.

OR friction brakes as used on hoists,
Fcranes, steam shovels, dredges, and

all similar machinery, also for friction
clutches of all types, or for any braking
or power transmitting duty where friction
material is used. Made of selected asbes-
tos fibre, brass or copper wire, and a spec-
ial binding compound, densely compacted
together by vulcanizing under enormous
pressure in metal molds to the exact form
required.

Johns-Manville Asbesto-Metallic Fric-
tion Blocks wear many times longer than
wood, leather and various other materials.
Economy is effected not only on account
of their durability, but by minimizing
shut-downs and reducing time and labor
made necessary by replacement of other
forms of braking materials.

These blocks grip smoothly and power-
fully and release quickly, yvet with the
minimum of shock to the machine to
which they are applied. Machinery
equipped with Johns-Manville Asbesto-

85

Metallic Blocks is always under perfect
control, as far as the brakes or frictions
are concerned,

Johns-Manville Asbesto-Metallic Fric-
tion Blocks will not char, burn or cause
fire, and are practically unaffected by
moisture, heat or oily surfaces.

The high friction co-efficient or grip-
ping power of these blocks means that less
effort is necessary to control the machine
on which they are applied than with
many other braking materials.

The friction co-efficient of Johns-Man-
ville Asbesto-Metallic Friction Blocks re-
mains more nearly constant than that of
other materials, under adverse conditions,
such as presence of oil, moisture, or exces-
sive heat due to heavy service. This re-
sults in uniform braking action at all
times, without frequent adjustment.
~Due to its high heat-resisting proper-
ties and resistance to wear, this material
can be used in smaller areas of friction sur-
face than other materials.



Forms in which Asbesto-Metallic Friction Blocks have been furnished

7% I W Ny
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Description of Diagrams

Blocks Nos. 1, 2, 4, 16— Types frequently used
for steam-shovels, dredges, stationary hoists,
coal-dock and mine-hoisting machinery.

EBlocks Mos. & 9 10—Types frequently
used for multiple disc clutches and brakes,

It is possible to mould Asbesto-Metallic
Friction Blocks in a variety of forms for
various services.
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Waos. Johns-Manville Service to Industry .

How and Where Johns-Manville Asbesto-Metallic
Friction Blocks May Be Used

show proper construction of clutch

or brake mechanism, or of applica-
tion of blocks, but only to show in gen-
eral how and where our blocks may be
used.

Description of Diagrams A, B and C

Diagram A —Typical hoisting drum with brake and
friction equipment. Lever throws friction block B,
on revolving gear wheel, into contact with winding
drum, transmitting power from gear to drum. When
unwinding, drum is stopped by forcing iron band
lined with brake blocks A" against drum, Diagram
A also shows asbestos blocks used as a facing on
old wooden frictions. Facings are less expensive
than complete V-shape blocks.

Diagram B.—Shows principle of simple cone clutch
with Johns-Manville blocks used as facing. Power
is transmitted from power to transmission shaft by
forcing cone and facing into contact with fly-wheel.
Pedal or lever controls cone,

Diagram C.—Shows elementary principles of mul-
tiple disc clutch or brake. Discs “A™ are keyed to
transmission shaft; discs “B" are held to fly-wheel
by slots cut in edges which fit around bolts. Power
is transmitted or absorbed by forcing discs “A™ and
“B" together by a spring. Fressure iz released by
forcing spring back from discs with lever.

DIAGEAM A

Hoamra DrRuMA EQUIFFED
WITH FRICTIGH AMD
pRARE BLOCKS

Trpicald Prypemr ahowrng
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Johns-Manville Non-Burn Asbestos
Brake Band Lining for Industrial Use

HERE machine de-

sign prevents the use

of blocks, we recom-

mend Johns-Manville Non-

Burn Asbestos Brake Band
Lining.

Johns-Manville Non-Burn

Brake Band Lining is made

and impregnated with a com-
pound which greatly
increases its natural fric-
tional and wearing qualities.

Most economical because
it has high gripping power
and great resistance to heat
and foreign matter.

For details on asbestos
brake band lining for auto-
mobiles, see page 234.

of asbestos fibre spun into
yarn, reinforced with wires
interwoven in each strand,

Every piece of Mon-Burn is stencilled with the name—look for it,

List Prices per linear foot
Furnished in two styles—Woven and Folded

NOTE.—The following list covers widths and thicknesses usually used for machinery purposes.
Folded style can be furnished in all sizes listed. Woven style can be furnished in all widths listed,
to and including ;" in thickness.

M b " 14° tat T " 3" Lol 3" 1"
Width Thick  Thick Thick Thick  Thick Thick  Thick  Thick  Thick  Thick  Thick
45 % .50 7o L] £ 96 $1.22 2148 $1.731 51.99 £2.24
> .55 60 : &0 * T 1.16 1.48 1.80 2.11 244 1.76
65 .70 90 1.11 1.35 1.73 2.12 2.50 288 .17
75 LD 1.0 1.26 1.54 1.99 2.44 188 3.31 3.78
.85 Rl 1.20 1.41 1.73 2,24 1.76 327 3.78 4,29
a5 1.0 1.30 1.56 1.92 2.50 3.08 365 4,23 4 .80
1.05 1.10 1.50 1.72 1112 2.76 3.40 4.04 4,68 5.32
1.15 1.20 1.60 1.87 .31 3.01 3.72 4.42 5.12 5.83
1.25 1.30 1.70 2.02 2.50 3.27 404 4 .80 5,57 6.34
1.35 1.40 1.E0 2,16 2.649 3.52 4.36 5,19 .02 6.E5
1.45 1.50 1.90 221 1.88 378 4.68 5.57 6.47 7.36
1.50 1.60 2.05 2.31 3.08 4.04 5.00 596 692 7.88
1.55 1.70 2.20 2,50 .27 4.29 £.32 6.18 7.36 8.39
1.85 1.07 2.37 27 1.46 4.55 564 6.72 7.81 B.50
1.%4 2.08 2.530 2.92 3.65 480 506 7.1 BE.26 941
2.03 2.19 1A 3.07 3.84 5.06 6.28 7.49 8.71 9.92
2.11 2.29 2.70 3.2 4.04 5.32 6.60 7.E8 916 10.44
2.21 240 1.E8 3.36 4.23 5.57 6,92 B.26 960 10.95
2.31 2.50 3.01 3.52 442 5.83 7.24 864 10.05 11.46
2.40 2.60 3.14 1.67 4.61 6.08 7.56 9.03 10.50 11.97
2,49 2.71 3.27 .82 4.80 6.34 7.88 9.41 10,95 12.48
2,90 3.15 3.0 Aa.44 5.00 6,60 B.20 5.EO 11.40 13.00
1.03 3.34 3.04 4.61 5.19 6.85 BE.52 10.18 11.84 13.51
3.00 3.40 4.08 4.7TH 5,348 711 B.E4 10.56 12,29 14,02
3.18 3.49 4.20 4,95 5.57 7.6 9.16 10.95 12.69 14.53
3.31 3.65 4.7 5,12 5.76 762 9.48 11.33 13,19 15.04
344 3.80 4.52 5,28 5.96 7.ER 9.80 11,72 13.64 15.56
3.51 3.87 4.66 546 6.15 B.13 10.12 12,10 14 .08 16.07
3.50 3.06 4 .80 5.63 634 8.39 10.44 12.48 14.53 16.58
.72 4.10 4.95 5.EO 6.51 B.64 10.76 1287 14 .08 17.00
3.80 4.23 5.09 506 5.71 £.90 11.08 13.25 15.41 17.60
1.93 4.28 5.24 6.13 6.92 9.16 11.40 13.64 15.88 18.12

{List Prices continted on next page.)
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L ... Johns~-Manville Service toﬂldustry,

List Prices per linear foot (continued)
Furnished in two styles—Woven and Folded

NOTE.—The following list covers widths and thicknesses usually used for machinery purposges.
Folded style can be furnished in all sizes listed. Woven style can be furnished in all widths listed,
to and including *x” in thickness.

4" Bt 17 L g .l 1l M- e 2 1*
Width Thick Thick Thick  Thick Thick Thick  Thick Thick Thick  Thick  Thick
$3.58 £4,00 54.43 55,38 $6.30 57.11 $5.41  §11.77 51402 51637 S18.63
3.64 4,13 4.57 5,52 6.47 7.30 9.67 12.04 14,40 16.77 16,14
3.ED 4.26 4,72 5.67 6.64 7.49 5.92 12,36 14.79 17.22 19.65
387 4,36 4.66 581 6.81 7.68 10.18 12.68 15.17 17.67 20.16
3.94 4.412 4.50 5,96 6.98 7.88 10.44 13.00 15.56 18.12 20,68
4.03 4.53 5.02 6,10 7.15 8.07 10,69 13.32 15.04 1E.56 21.1%
4.16 4,64 5.13 6.24 7.32 8.26 10.95 13.64 16.32 19.01 21.70
4.23 4.74 5.24 £.39 748 B.45 11.20 13.96 16.71 19.46 22.21
4.30 4.84 5.36 6.53 7.65 B.64 11.46 14,28 17.09 19.51 22.72
4.41 4.95 5.49 668 7.8 B.B4 11.72 14,60 7.48 20.36 23.24
4,52 5.06 5.61 6.82 £.00 9.03 11.97 14.92 17.86 20.80 23.75
4,59 5.16 5.74 6,94 EAG 9,22 12.23 15.24 18.24 21.25 24.26
4,66 5.24 5.84 7.11 832 041 1248 15.56 18.63 21.70 24.77
4.76 5.36 5.96 7.25 8.50 9,60 12,74 1588 19.01 2215 25.28
4.B5 546 6.07 7.40 B.6B 9,80 13.00 16,20 1940 22.60 25.80
4.96 5.57 .10 7.54 8.84 5,95 13.25 16,52 19.78 231.04 26.31
5.06 5.68 6.1 7.68 0.02 10.18 13,51 16,84 20.16 23.49 26.82
5.15 5.79 6.43 7.B3 9.19 10.37 13.76 17.16 20,55 23.94 17.33
5.25 5.89 6.54 787 9.36 10.56 14.02 17.48 0,93 24.39 27.84
5.35 £.00 666 B.12 9.53 10.76 14.28 17.80 21.32 14 B4 2B.38
5.45 6.11 6.78 8.26 970 10.95 14.53 18.12 21.70 25.24 2B.B7
5.55 6.22 6.90 8.40 987 11.14 14.79 18.44 27.08 25.73 29.38
5,64 6.33 7.02 8.55 10,04 11.33 15.04 18.76 22.47 26.18 29.89
5.75 6.4 T.14 8.69 10.21 11,52 1530 19.08 22.85 26.63 30.40
5.85 6,56 7.26 8.84 10.349 11,72 15.56 19.40 23.24 27.08 an.al
5.94 [ 7.37 E.98 10,54 11.91 15.81 19.72 23.62 i7.52 31.43
6.04 6.76 7.48 9.12 10.72 12,10 16.07 20,04 24.00 27.97 3194
.14 6,87 7.60 9,27 10,90 12,29 16.32 20,36 24.39 28.42 312.45
6.24 6,97 7.71 9.41 11.07 12.48 16.58 0,68 24.77 28.87 32.96
6.33 7.08 7.83 9.56 11.24 12.68 16,84 1,00 25,16 2432 3348
f.43 7.0 705 9.70 11.40 12.87 17.09 21.32 15,54 24976 31.99
6.52 7.28 8.08 .84 11.56 13.04 17.35 21.64 25.92 30.21 34.50
6.60 7.40 8,20 5.99 11.73 13.25 17.60 21.96 26.31 30.66 15.01
6.70 7.51 8.32 10.13 11.90 13,44 17.86 22.28 26.69 31.11 35.52
6.80 7.61 8.45 10.28 12.07 13.64 18.12 22.60 27.08 31.56 35.78
6.90 7.72 B.55 1042 12.24 13.83 18.37 22.92 2746 32.00 36.55
7.00 T.83 867 10.56 12.40 14,02 18.63 23,24 27.84 32.45 3706
7.08 7.93 a.78 10.71 12.57 14.21 18.88 23.56 2821 32.00 37.57
7.16 B.03 5.88 10.E5 12,74 14.40 10.14 23,88 16,61 3338 A8.08
7.24 8.12 601 11.00 12.92 14.60 19.40 24.20 29,00 33,60 38,60
7.32 B.23 9,13 11.14 13.08 14.79 19.65 24.52 29,38 34.24 39,11
7.41 .31 0.25 11,28 13.25 14,98 19.91 24.84 20.76 34.60 9.62
7.51 B.43 9.36 11.43 1344 15.17 .16 25.16 015 35.14 40.13
7.60 E.51 048 11.57 13.60 15.36 20.42 25 48 30.53 35.59 40.64
7.68 864 .60 11.72 13.76 15.56 20,68 25,80 0.9z 36.06 4116
7.77 8.74 0.72 11.86 13.93 15.75 20.93 26,12 31.30 36.48 41.67
7ET B84 9.8 12.00 14.10 15.54 21.19 26.44 3164 36,93 42,18
7.96 8,95 .94 12.15 14.27 16.13 21.44 26.76 32.07 37.38 42,69
8.04 9.06 106,07 12.29 14.44 16.32 21.70 27.08 32.45 37.83 43.20
B.13 9.16 10.19 12,44 14.60 16.52 21.96 27.40 32.84 38.2B 43.72
823 9.26 10.30 12,58 14.78 16.71 22.21 27,72 33.22 38.72 44,23
8.32 G 36 10.43 12.72 14 .95 1690 22,47 2804 33.60 aa.17 44,74
8.40 9,47 10.53 12.87 15.12 17.09 22,72 28,36 33.99 39.62 45.25
8.49 9.57 10.65 13.01 15.28 17.28 22.98 1B.68 34.37 40.07 45.76
B.59 9,68 10,77 13.16 15.46 17.48 23.24 29.00 34.76 40.52 46,28
E.68 9,78 10,88 13.30 15.62 17.67 23.49 29.32 35.14 40.96 46,79
8.76 9.BE 11,00 13.44 15.79 17.E6 23.75 20,64 35.52 41.41 47.30
£.85 9,54 11.12 13.59 15,96 18.05 24.00 .06 35.91 41,86 47.81
805 10.0% 11.25 13.73 16,13 18.24 24,24 0,28 36.29 42.31 48.31
9.04 10.20 11.36 13.EE 16,30 18 44 24,52 30,60 36,68 42.76 AR B4
9,12 10.30 1147 14.02 16.47 18 .63 24,77 in.az 37.06 431.20 a0 35
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The Johns-Manville Steam Trap

@

WNERS, superintendents and engi-
neers give the purchase of large
units for their power or heating
plants the most careful consideration, but
the importance of the smaller and less ex-
pensive power-plant unit is often over-
looked.
For example: The economical opera-
tion of a plant is largely dependent upon
the efficiency of the steam trap used.

1—The body
2—The ball

3=The discharge
bushing

(Ema@m}

The little device that guards the outlet of
the coil or radiator, that should prevent
any steam from getting away before it has
given up its heat and wyet allow all
water and air to get away and make room
for more steam, is an important factor of
the heating system.

See table showing loss due to steam
leakage, page 247, Appendix.

Continuous Perfect Operation

of a trap necessarily depends upon the de-
sign of the trap and the arrangement of
its parts. The Johns-Manville Trap has
only three parts—the body, the discharge
bushing, which screws into the outlet of
the body, and the hollow, seamless copper

o4

ball, which is free to float and move in the
body.

Wear and maintenance cost naturally
depend upon the number of trap parts—
especially those that move or those that
are subject to corrosion.



ACTION OF THE JOHNS-MANVILLE TRAP

When water first Aows into the trap at X and begins
flowing out of the discharge ortfice ¥, the ball {(2) Hoats
to and is held against the discharge bushing (3) by an
unbalanced steam pressure.

The discharge orifice is completely sealed until the water
level W an the trap Ll(‘gl:l.: wa rise, then the buoyant
farce of the water rolls the ball wpwards on the face of
the discharge bushing (3}, exposing either pary or the
entire area of the discharge urifice ¥ =——depending upon
the guantity of water entering the trap at X.

When the quantity of water entering the trap ar X de-

creases, the level of the water drops to the paoint where
the ball again partially or completely covers the discharge
orifice ¥ being held tightly against the face of the bush.
ing {3) by the unbalanced steam pressure. In thiz way
a water seal is provided between the steam in the top of
the trap and the discharge orifice ¥, eliminating all pos-
sibilty of steam leakage.

The one moving part of the Johns-Man-
ville Trap, the ball—replaces the wvalve,
valve stem, levers, cotter pins, springs,
thermostatic parts, buckets and all other
similar parts used in the construction of
other types of steam traps.

The operation of the Johns-Manville
Trap is positive and simple. It depends
entirely upon the amount of water flowing
to the trap.

The ball is held against the flat surface

of the discharge bushing by the pressure
in the system.

Water flowing into the trap acts as a
force which raises or rolls the ball upward
on the face of the discharge bushing and
thus exposes part or all of the outlet ori-
fice. The ball rises and falls, according to
the quantity of condensation coming to
the trap, and the flow from the trap is
regulated accordingly.

No Air Binding

The Johns-Manville Trap will not air
bind because air (heavier than steam but
lighter than water) accumulates on the
surface of the water, which is a very short
distance above the trap outlet and is dis-
charged with the water through small vor-
tices that form between the surface of the
water and the outlet. We put a pet_cuck
on the cover of our trap, not as an air re-
lief, but because it is useful to show that
the trap is operating properly.

If a trap will not discharge air or gas as
well as water, the air will accumulate in
the trap and system unless vented by some
supplementary means. The inability of
other types of steam traps to discharge
air with the water and without loss of steam
is due to their construction and principle
of operation requiring a thick water seal
over the outlet of the trap to prevent the
loss of steam. Such a water seal effectually
prevents the discharge of air.

No Steam Leakage

is possible with the Johns - Manville
Trap because there is always a thin water
seal between the outlet and the steam. If

the water-level drops too near the outlet

the ball also floats lower, closes the outlet
and effectively stops discharge of water
or steam.
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The Johns-Manville Steam Trap

on account of its simplicity of construc-
tion and operation, requires practically no
attention.

There are no adjustments to make—no
valves to stick. Replacements or repairs
seldom have to be made. In fact, there
are only two parts — the ball and dis-
charge bushing—that could wear.

Operation is positive and continuous,
hence any machine or system to which
these traps are attached is always free of
air and water.

The Regular Models (made of cast iron)
are suitable for all pressures. The Junior
Models are made for pressures up to
fiftty pounds per square inch.

Capacity and Dimensions

f-——-(h-———--}

D
.

See table for dimensions indicated

The capacities given for pipe sizes
shown are average, nof the maximum—as
are frequently given in other capacity
tables. Peak or emergency conditions fre-
quently require a trap to handle more water

than when operating under normal condi-
tions so a factor of safety should be al-
lowed. The Johns-Manville Trap will take
care of more water than any other trap of
the same size.

CAST IRON MODELS FOR ANY PRESSURE

Fipe Lbs. of Water [Mmensions i nches [ See diagram,) Weight List Price

Trap Mo, Size, Ins. Fer Hour A B C D E Lbs. Each
2-A gt i L 700 T & 27y 3y 63, 14t £27.00
3-A " I 1004 By Ty 3 4la 8 23 35.00
g-A 1t 1700 1075 B3 41 513 101, 47 40,00
=i 1 3500 123, 1y 58 Tha 121, B5 70,00
e, S FJ G0 14! 13 6o 8y 141, 126 05.00
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The Johns-Manville Junior Trap
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A compact trap for low, mediom
or high pressure services

DEAL for small steam line drips, coils,

indirect stacks, radiators, cooking-
utensils, coffee-urns, plate-warimers,
steamn-tables, sterilizers, ovens, kettles,

glue-pots, steam-plates, laundry machines,
dryers, dressers, calenders, etc., or wher-
ever condensation does not exceed 250
pounds per hour and the steam pressure
is not over 50 lbs. per square inch.

The Johns-Manville Junior Trap is the
same in its principle of operation as the
larger Johns-Manville Trap, the only dif-
ference being its size, the metal of which
the body is made, and the fact that the

cover screws to the body instead of being
bolted. This makes it extremely compact.

The Junior, too, consists of only a body
rolling ball and discharge bushing. Dis-
charges continuously ; will not leak steam;
has no complicated parts and cannot air-
bind.

Johns-Manville Junior Steam Traps are
equipped with bushings for low and
medium pressures. Neatly finished, made
of highest grade steam metal. Pressure
ranges are 1 to 10 Ibs.: 10 to 50 lbs.: see
tabulation below:

ERONZE JUNIOR MODELS FOR PRESSURES UP TO 50 POUNDS

Trap Pressure
with bushings for Range
Low
: 1-10 lbs. |
Medium 1550 Ibs. |

Pressures

Pipe

=1
In

['&‘

ize
&

Each
hes Dimensions ‘Weight List Price
414" long

234 Ibs,  $10.00

X
334" high

o7
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The Johns-Manville Radiator Trap

— B¥e

P o
2 WS

>

—

unless otherwise specified,

STRAIGHTWAY
. TYPE
o
v e -
! e
-\=.,_ . P - |
I ! |
e R.H.CORNER | LH.CORNER
TYPE - 8 IYPE
""" T STANDARD ANGLE
([ TYPE
k "-w_: * This dimension is the minimum,
The various types of i and can be increased to as much as
JD]tnS-Man\"]]lc Radiator | 4 inches by USINE lenger unicn spud,
Trap showing dimensions ¥l | ¢ Length of 313" will be furnished

TI—IE Johns-Manville Radiator Trap
operates on exactly the same princi-
ple as the Johns-Manville Steam
Trap. The only part that moves is the
ball—it discharges air, gas and water con-
tinuously as they come to it and without
loss of steam. The action nf the Johns-Man-
ville Radiator Trap is positive—that is, it is
operated directly by the water of condensa-
tion which must be discharged from the
radiator, and not indirectly by the tem-
perature of the water to be discharged.
Those qualities which make it superior,
and so desirable to use with heating sys-
tems are:

Simplicity—Nothing to get out of order.

Durabiliv—Nothing to wear — repairs
and replacements minimized.

Non-Adjustable — Nothing to adjust—
therefore no after adjustments necessary

and no chance of adjustments being tam-
pered with.

95

Noiseless—Nothing to vibrate, rattle or
make any kind of noise, as the ball is the
only moving part and is surrounded by a
cushion of water.

No Steam Leakage—A thin but constant
water seal always prevents steam leakage.

Non-Air Binding—Free discharge of air
and water permits radiators to heat up
rapidly.

Capacity—Not affected by variation in
temperature of water discharged.

Finished .-[ppwﬂrmu‘{*—ThE shape and size
make the Johns-Manville Trap an attrac-
tive part of the heating system.

The owner, architect, engineer and
operator will get full satisfaction because
after installation perfect results are ob-
tained without care or changes.

Steam-fitters and contractors will be re-
lieved of all trouble after installation be-
cause of no after adjustments and a mini-
mum of repairs and replacements.



For pressures up to 10 pounds—either
atmospheric or vacuum return line sys-
tems. Furnished in bronze or bronze with dimensions, see page 98.

plain nickel finish. For use on cast iron
radiators only, unless ordered special. For

SPECIFICATIONS AND LIST PRICES FOR JOHNS-MANVILLE RADIATOR TRAFPS

> Pressure  Pipe Size Approximate L List Price
Trap Connections  Range Tnches Weight Finish Each
Standard Angle Type....14" and 0to 10 La” 21bs. 5 0z. bronze .,...... $7.00
5" pounds 12" 2lbs. 5oz nickel finish ... 7.50
=P 21lbs. 7 oz. bronze ._...... B.OD
34" 2 lbs. 7 oz nickel finish ... £.50
Straightway Type ... . .. 13" and 0to 10 T4" Z2lbs. 3 oz. bronze ........ 8.00
g pounds Lo 21bs. 3 oz nickel finish ... 850
35" 21bs. 6 oz. bronze ........ .00
3a" 2 1be. 6 oz. nickel finish ... 9.50
Corner Type.............1q"only 0tolD L 21bs. 4 0z bronze ........ B.00
(Right and left) pounds TLw 2 Ibs. 4 oz. nickel finish ... 8.50

How to specify a Johns-Manville Steam Trap

LL steam traps required shall be
Asuitable for pressures at which they
must operate, and must discharge

air as well as water without the aid of sep-
arate air passages. All traps are to be of
the non-attached rolling ball type, consist-
ing of only three essential parts: body,
non-attached rolling ball and discharge

bushing. The hollow copper ball is to act
as a valve to regulate the discharge from
the trap, and is to be free to revolve or
move in any direction, having no levers,
rods, weights or valves of any description
attached toit. The traps are to contain no
thermostatic parts.

How to specify a Johns-Manville Radiator Trap

All radiator traps placed on the return
side of the radiators shall have 14" con-
nections and must discharge air as well as
water without the aid of separate air pass-
ages. All traps shall be of the non - at-
tached rolling ball type, consisting of only
three essential parts, the body, non-at-
tached rolling ball, and a union connec-
tion. The hollow copper ball which acts
as a valve to regulate the discharge from
the trap is to be the only moving part and
is to be free to revolve or move in any
direction, having no levers, rods, weights
or valves of any description attached to it.

oo

The radiator traps are to contain no ther-
mostatic parts.

No other valve will be accepted under
this specification unless approved by the
Architect in writing.

NOTE

If it is desired to specify Johns-Man-
ville traps by their names, an additional
paragraph should precede the other para-
graphs on both steam and radiator trap
specifications. This paragraph to read:
“All traps shall be the Johns-Manville
non-attached rolling ball type.”
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The Johns-Manville Volume Meter

For the accurate measurement of
boiler feed water, and other liquids

HE notable features of this meter are The Johns-Manville Volume Meter con-
its extreme accuracy, simplicity and sists essentially of two tanks or compart-
durability. ments of fixed volumetric capacity which

Constant accuracy and long life are se- are alternately filled and emptied. A

cured by the total
elimination of fric-
tion between meter
parts. The meter
has no moving
parts. It cannot
wear out.

Although origin-
ally designed for
the measurement of
boiler feed water its
freedom from mov-
ing parts makes it
ideally suited for
the measurement of
many liquids such as
corrosive chemicals
which prohibit the
use of submerged
bearings, valves or
other mechanical
parts.

As the meter is a
purely static device
and measures in
fixed volumes it is
equally well suited
to the metering of
liguids of warying

counter or chart re-
corder indicates the
number of times the
compartments are
filled and emptied,
thereby furnishing
a record of the
quantity of liquid
passed through the
meter.

The Johns-Man-
ville Volume Meter
can be built for any
capacity from lab-
oratory size up to
that required for
measuring a city
water supply. Its
accuracy is practi-
cally 1007;.

In boiler plants
the meter is partic-
ularly adaptable
for such services as
the measurement of
boiler feed water,
make-up water,
wastes from hot
wells and blow-off

viscosities and densities. It will accurately tanks, or for the metering of condensate
meter the volume of practically any liquid from power generating units.

that will flow freely through a pipe or Additional information will be fur-
conduit. nished by any Johns-Manville Branch.
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Johns-Manville
Asbestos Roofings
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Two modern industrial build-
ings of the Willys-Morrow
Co., Elmira, N. Y., protected
by Johns-Manville Asbestos
Built - Up  Rosfng.,  Mills,
Rhines, Bellman and Nord-
hoff, Designing Engineers,
Toledo, Ohia.

Johns-Manville Asbestos Roofing

HE quality of asbestos products de-

I pends not only upon the experience,
skill and equipment of the manufac-
turer, but also upon the quality of the raw
material. Since asbestos fibres vary, the

correct grading and selection is absolutely
necessary.

Controlling every step from mine to
market, combining the facilities of the
miner with the expert knowledge of the
manufacturer, Johns-Manville has excep-
tional opportunities for discriminating in
the selection of asbestos fibre for Johns-
Manville Asbestos Roofings.

This is a distinct advantage to the user
as it assures the highest standard of qual-
ity in the finished products.

The fibres extracted from the crushed
asbestos rock are graded by length and
strength. For roofing fabrics we select
that grade of fibres which gives uniform-
ity of texture and the highest tensile
strength. For built-up and ready-to-lay
roofing these fibres are fabricated by spec-
1al machinery into strong compact felts,
which in turn are thoroughly impregnated
with natural asphalts. The felts are then
cemented together with hot asphalt either
on the roof (for built-up roofing) or at the
factory (for ready-to-lay roofing).

There is no roof built—flat, monitor,
saw-tooth, or special design—to which
Johns-Manville Asbestos Roofing in one
form or another cannot be applied.
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Approval by the Underwriters

toward a building material is of spec-

ial interest, both because of its effect
on insurance rates, and because it serves
as a reliable index to the fire-resistant
properties of the material in guestion.
For this reason the results of tests made
by Underwriters’ Laboratories, Inc., are of
particular importance to the prospective
buyer of any building material.

THE attitude of insurance authorities

The Underwriters’ Laboratories are lo-
cated at Chicago, Ill., and are financed by

and maintained under the direction of the
National Beoard of Fire Underwriters, the
official body representing all recognized
fire insurance companies of the country.

At these laboratories, roof coverings of
every description are tested, examined
and classified according to their resistance
to fire. The tests made upon these roof-
ings are most severe and exhaustive, in-
cluding the radiant heat, burning brand
and flame exposure tests described and
illustrated on this and the following pages.

FIG. I—MAKING RADIANT HEAT TEST
The temperature of the circular plate at the lowest point of the gas

furnace is approximately 1200 degrees Fahrenheit.

See page 107

for details of test.

103



FIG. 2—APPARATUS USED IN MAKING STANDARD FIRE TESTS OF
ROOF COVERINGS
The cylindrical gas furnace is mounted on trunnions o it can be turned to any
angle at which the roofing is tested. The air duct is of sheet metal and has a
discharge cpening 7 by 214 feet.

G O - —

FIG, 3—APPLYING SAMPLE ROOFING TO STANDARD DECKS
FOR TESTS
Experienced men are emploved to do this work, A pile of completed decks is
shown at the left. The motor and fan for securing the wind velocities are shown
in the background,
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Burning Brand Test

SAMPLE SUBJECTED TO AIR CURRENTS OF 12 MILES PER HOUR

ne

Exposed Side,

Unexposed Side,

SAMPLE SUBJECTED TO AIR CURRENTS OF 40 MILES PER HOUR

Unexposed Side.

Figure 4

Fig. 4—Photograph at top of page on
left shows condition of Johns-Manville
Asbestos Roofing after burning brand
test; photograph on right shows under
side of sheathing after same test. Wind

velocity 12 miles per hour.

Photograph at bottom on left shows
condition of Johns-Manville Asbestos
Roofing after burning brand test with wind
velocity of 40 miles per hour; photograph
on right shows under side of sheathing
after same test. See page 108 for details
of test.
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Flame Exposure Test

SAMPLE SUBJECTED TO AIR CURRENTS OF 12 MILES PER HOUR

Exposed Side, Unexposed Side.

SAMFPLE SUBJECTED TO AIE CUREENTS OF 40 MILES FER HOUR

| Ty T e i |
e ., R e
: T, T 3 TR
[ o o 5 S T

Exposed Side. Unexposed Side.
Figure 5

Fig. 5—Photograph at top on left shows condition of Johns-Manville Asbestos
condition of Johns-Manville Asbestos Roofing after flame exposure test, subject-
Roofing after flame exposure test, subject- ed to air currents of 40 miles per hour;
ed to air currents of 12 miles per hour; photograph on right shows under side of
photograph on right shows under side of sheathing after completion of same test.

sheathing after test. See page 109 for details of test.
Photograph at bottom, on left, shows
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Radiant Heat Test

SAMPLE SUBJECTED TO AIR CURRENTE OF 12 MILES PER HOUR

Exposed Side.

The illustrations on the left

show condition of sample

subjected to air currents of
12 miles per hour.

Unexposed Side.

SAMPLE SUBJECTED TO AIR CURRENTS OF 40 MILES PER HOUR

The illustrations on the right

show condition of sample

subjected to air currents ol
40 miles per hour,

Exposed Side.

Figure 6

Fig. 6—The photographs above show
the condition of the Johns-Manville As-
bestos Roofing and under side of sheathing
after the radiant heat test was completed.
In the radiant heat tests wind velocities of
12 miles per hour and 40 miles per hour
are used to determine the effect upon the
roofing material under examination. See
page 108 for details of this test.

Unexposed Side.

Seldom does a roofing on an average
building encounter such conditions as it is
called upon to withstand under the search-
ing eyes of the impartial official investi-
gators at the Underwriters’ Laboratories;
so that any roofing which meets these
rigid laboratory requirements and is clas-
sified to take the base rate of insurance,
may be safely put on any building with a
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Action.

knowledge that it is fire-safe to the high-
est degree.

Johns-Manville Asbestos Roofings are
put through the tests described and
are given either Class “A" or “B" rating,

Fig. 7=Flame Exposure Test Apparatus in
See pages 106 and 109 for details.

e —

according to the construction of the roof
deck and the type of roofing. Either
Class “A" or Class “B" takes the base rate
of insurance.

Radiant Heat Test

To determine how the roofing will
stand up when subjected to the radiant
heat from a nearby fire fanned by a breeze,
a radiant heat test is made on the roofing
while it is exposed to varying air currents

to simulate wind. A sample of roofing is
shown undergoing such a test in Fig. 1,
page 103. The results of this test are
shown in Fig. 6, page 107.

Burning Brand Test

To determine the fire resistance of a
roofing when burning brands fall upon it,
as is liable to happen to adjacent build-
ings when fire breaks out while a strong
wind is blowing, each roofing examined
at the Underwriters’ Laboratories is sub-
jected to the burning brand test.

In performing this test the burning
brand is made up of 1" by 1" maple strips
formed into a grid, the strips being ap-
proximately 14" apart and held together

108

by similar strips to which they are nailed.
The brand is approximately one foot
square and is ignited by placing it in a gas
furnace. This furnace is heated by a grill
of gas jets which form the bottom of the
furnace chamber.

The brand is supported above the jets
and is exposed to the heat of the furnace
until it is all aglow and completely cov-
ered with coals. The glowing brand is
then lifted from the furnace and placed in
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the proper position on the surface of the
roofing sample, The brand is permitted
to burn until entirely consumed or until
the roof covering has failed by permitting
the ignition of the deck boards on the un-
der side. One operator carefully notes the
time of ignition and the spread of flames

on the surface of the covering, also the
rate at which the brand is consumed. An-
other operator observes the condition of
the sample on the under side.

Fig. 4, page 105, shows the condition of
Johns-Manville Asbestos Roofing and the
under side of sheathing after this test.

Flame Exposure Test

To observe the behavior of roofing un-
der the action of flame playing directly
upon it as might occur on a building roof,
a direct flame contact test is made.

The apparatus used in subjecting sam-
ples of roof covering to direct flame con-
tact is illustrated in Fig. 7, page 108. This
apparatus consists of a burner with an ori-
fice 36 inches long and 14 inch wide from
which a gas flame is emitted. The flame
passes over the surface of the sample di-
rectly exposing an area about 36 inches
wide by 36 inches high.

The sample is set in place before the
apparatus and the burner is ignited. The
sample is thus exposed until the covering

fails and the deck boards are ignited. One
operator observes the time of ignition of
the covering and the rate of spread of
flame over the surface while another oper-
ator observes the under side of the deck
and notes the time in which the deck
boards take fire. The effects of such a test
on Johns-Manville Asbestos Roofing are
evidenced in Fig. 5, page 106.

As a result of the extremely high fire
resistance afforded by Johns- Manville
Asbestos Roofings under these tests they
have been given highest ratings—Class
“A” or "B,” according to roof deck and
type of construction and take base rates of
Insurance.

These buildings of the Baldwin Locomotive Works at Philadelphia, Pa,, are per-
manently weatherproofed and fireproofed with Johns-Manville Asbestos Bhingles,
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Johns-Manville Roof Registration
And What It Means to the User
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A fac-simile reproduction of the Johns-Manville
Roof Registration blank.

N addition to a formal written guaran-
Itee for a specified number of years,

which is the usual manner in which a
roofing manufacturer vouches for the
service value of his material, Johns-Man-
ville offers a still broader protection
through its plan of roof registration.

Under this plan a Johns-Manville roof-
ing user registers his roofing with us, at
the time of application, by filling in a reg-
istration blank as shown on this page and
forwarding it to our nearest branch. This
blank is recorded and placed in the hands
of our roofing department which arranges
for a periodical inspection of your roofing
by a Johns-Manville representative.

This means that we keep careful track
of the roofing in service, and notify you of
the results of our inspection and of any

accidents, abuses or unusual condition ex-
isting at the time.

In this way we assume the entire re-
sponsibility for the performance of our
materials and see that every Johns-Man-
ville roof owner obtains the full service
from his roofing that we promised for it.
And this applies to every part of his roof-
ing because we believe it is our duty to
see that our materials in the flashings and
gutters stand up as well as the surface of
the roofing itself.

By this policy of roof registration we
translate the formal terms of our guaran-
tee into active service value to you.

Be sure that when a Johns-Manville
Roof is applied to your building a registra-
tion blank is filled out and forwarded to
us so that you will obtain the benefits of
this service.
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RAILWAY EXCHANGE BUILDING,
5T, LOUISE, MO,
Covered with Johns-Manville
Ashestos Built -up Roofing.
Mauran, Russell and Crowell,
Architects, St. Louis
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Johns-Manville
Asbestos Roofings

in different forms;
for every type ot

service : Biie
Asbestos Protected Metal
Roofing and Siding .... 141

Built-up Asbestos Roofing 112
Corrugated Roofing and
Siding, Transite....... 133
Ready-to-lay Roofing, As-
bestos, smooth and slate
surfaced . coseinrinii 125
Ready-to-lay roofing, rag-
felt, smooth and slate
surfaced .............. 165
Shingles, Asbestos (Rigid
type) ... b e R 149
Shingles, Asbestos, (slate
surfaced, flexible type). 161
Shingles, Rag-Felt, slate
surfaced ......co00000s 166
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A massive group of buildings of the Goodyear Tire & Rubber Co., Los
Angeles, Calif.,, for which Johns-Manville Asbestos Built-up Roofing was
chosen because, being made of rock, it assures maximum satisfactory service

Johns-Manville Standard Asbestos
Built-up Roofing

the foot. Johns-Manville Standard

Asbestos Built-up Roofing can also
be laid on pitches exceeding 6" to the foot
where suitable nailing is provided.

As a roofing cannot be better than the
materials of which it is made, it is of first
importance to know the nature and prop-
erties of the raw materials used to produce
it. If such raw materials are inherently
perishable or inflammable it would natur-
ally follow that the finished roofing would
have the same limitations.

FDR flat or pitched decks up to 6" to

Realizing that a durable roofing must
be made of raw materials that are natur-
ﬂ”_‘g' durable, ]Dhns—Manville uses Asbestos
felts and natural asphalts—two minerals
intended by nature for permanent water
and weather protection.

Therefore, Johns-Manville Standard
Asbestos Built-up Roofing, composed of
these two minerals—is different and natur-
ally affords longer and more economical

service than roofings made of perishable
materials.

Its Main Points of Difference and Superiority Ave:

It Is More Durable

It will last indefinitely because it is made
of rock. There is nothing in it to rot or
dry out. Asbestos, of which it is made, is
a mineral that is practically as old as life

on earth; a mineral that has resisted the
destructive forces of nature for centuries
and is immune to rot and weather.
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Johns-Manville Service to Industry

It is More Economical

because it does not require painting, coat-
ing or surfacing of any kind after its in-
stallation. The reason it does not require
this form of maintenance is that the asbes-
tos felts retain their asphalt impregnation
and do not dry out. As compared to rag
felt roofings, which do require such expen-

sive upkeep, the elimination of this item
with Johns-Manville Standard Asbestos
Built-up Roofing represents a considerable
and increasing saving, particularly where
the roof area is large and service condi-
tions severe enough to compel frequent
maintenance of other roofings.

Its Asbestos Felts

are waterproofed and built up on the
roof deck with refined natural asphalts,
the conceded best of all roofing and water-
proofing agents. No coal tar pitch is used
in the manufacture or application of
Johns-Manville Standard Asbestos Built-

up Roofing. Owur asphalts are carefully
chosen and blended for longest life. We
own no oil wells; we have no asphalt de-
posits to exploit; we buy only those ma-
terials that satisfactorily meet our high
standards.

Its Smooth Finished Surface

means quicker and better drainage;
quick and easy tracing of leaks due
to abuse or accident to the roofing and cor-
rection with the minimum of time, labor
and expense.

Its smooth surface is particularly
adapted to sawtooth construction. Where
a slag or gravel surfaced roofing is used

for this construction the surfacing is likely
to be separated from the felt by the sun
and carried away by water, snow and ice,
leaving the perishable rag felts exposed to
the direct attack of sun and weather. As
they are not intended for such exposure
the surfacing must be quickly replaced or
the felts may crack and disintegrate.

It is Reinforced at the Vital Points

the valleys and flashings, — the places
where practically 907, of all roofing
troubles occur. The flashings are a com-

It is Light

weighing approximately 300 to 400

pounds less per square than gravel or slag
surfaced roofings.

Due to the durability of the materials

used and the effectiveness of these specifi-

bination of asbestos special flashing fabric
and Asbestile Cement, applied according
to Johns-Manville specifications.

in Weight

cations Johns-Manville can afford to back
up the performance of its Asbestos Built-
up Roofing, including the flashings, with
Johns-Manville Responsibility.

It is Approved by Underwriters’ Laboratories, Inc.

and given Class “A” rating, whether ap-
plied over combustible or non-combus-
tible surfaces. Where service conditions
do not require a heavier Asbestos Built-
up, as shown by the drawings on page 119,

our Asbestos Built-up Roofing—Under-
writers’ Class “B”, as shown by the draw-
ings on page 120, may be used.

In Johns - Manville Asbestos Built-up
Roofing the user obtains the advantage of
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the progressive improvements which our
engineers develop from practical experi-
ence. They study each particular roof
deck and plan its roofing to meet the re-

quirements of the structure and the ser-
vice demanded. Some of the details of
application as shown in this section will
be of interest to architects and engineers.

Johns-Manville Insulated Roofing

Where conditions of condensation or
objectionable room temperatures from ex-
terior conditions are encountered, Johns-
Manville Insulated Asbestos Built-up
Roofing will effectively eliminate a great
percentage, if not all, of the trouble.

Johns-Manville Insulated Roofing is a
combination of our Standard Asbestos
Built-up Roofing applied over an efficient,
durable, insulating felt that reduces the
heatand cold conductivity of the roof declk.

This felt is known as Johns-Manville
Roofinsul. The drawings on page 121 show
some details of application of Johns-Man-
ville Insulated Roofing. It is difficult to
make any general recommendations as
conditions govern to a large extent. We
suggest that you take the matter up with
the engineers at any of our branches and
they will be glad to make a survey of plans
or building and give full recommendations
without any obligation on your part.

with its other exclusive advan‘tsg:s are

The clean. smooth, quick draining surface of Johns-
Manville Standard Asbestos Built-up Roofing together

apparent on this

building of C. P. Kimball Co., Chicago, Il
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Specifications—Johns-Manville Standard Asbestos
Built-up Roofing Over Wood Sheathing

Underwriters’ Laboratories, Inc. Class “ A"

On all wood roof decks as

shown on plans apply Johns-

Manville Standard Asbestos Built-up Roofing as follows:
Materials

Felts: A heavy base sheet of asphalt impreg-
nated asbestos roofing felt 32" wide, weighing
approximately 60 lbs, per 108 square feet: to be
Johns - Manville Standard Asbestos Built-up
Roofing Felt.

Single ply sheets of asphalt impregnated asbes-
tos roofing felt 32" wide, weighing approximately
14 Ibs. per 108 square feet: to be Johns-Manville
Asbestos Roofing Felt 14 1b.

Application

1. Lay sheets of the 60 lb. felt directly over
the sheathing. Lap the joints 3" and seal them
with asphalt cement. Nail these sheets along the
lap with barbed nails driven through flat tin caps,
spaced 6" apart and in parallel lines approxi-
mately 10" apart and approximately 10" from the
laps, these nails to be spaced 18" apart and stag-
gered. The 60 1b. felt shall be laid parallel to
pitch of roof and turned up 2" on all vertical sur-
faces, but not cemented to vertical surfaces.

Over the 60 lb. felt, Edging strips composed of
the Flashing Material shall be applied at eaves
and gable over-hang, extending 4" on roof, ce-
mented and nailed and turned down over and
secured to fascia and projected 13" beyond to
form a drip edge.

2. Mop the entire surface of the 60 lb. felt
with the asphalt cement, heated to flow freely,
and while the cement 1s hot, imbed in it sheets of
the 14 lb. felt intwo-ply construction, the 14 1b. felt
to be run at right angles to the 60 b, felt, lapped
17" and turned up 2" on all vertical surfaces.

Nails: To be 1" barbed nails and flat tin caps.

Asphalt Cement: To be Johns-Manville As-
phalt Roofing Cement.

Flashing material as specified hereinafter.

Fdging: To be Johns-Manville Asbestos Flash-
ing Material.

Such materials shall be applied over wood
sheathing as follows:

of Materials

Start at low point of roof with a one-half width
sheet of the 14 lb. felt, then a full width sheet of
the same felt laid Aush with and entirely covering
the one-half width sheet. Then lay full width
sheets, setting the first so as to over-lap the one-
half width starting sheet 2" and then exposing
15" of each succeeding sheet to the weather.

Mop the entire surface between plies with the
asphalt cement, heated to flow freely, and roll the
felts closely behind the mop so that no missing
of asphalt can possibly take place. Approximately
30 lbs. of asphalt shall be used per square for
each mopping.

MNail the back edge of each sheet with the
barbed nails driven through flat tin caps spaced
9" apart; the center line of nail heads to be ap-
proximately 34" below back edge of sheet,

3. When the roofing is otherwise complete,
cover the entire surface with a mopping of the
asphalt cement, to be applied hot, using approxi-
mately 25 Ibs. to the square. (See detail on
page 119.)

Flashings

Walls and all other elevations above roof surface shall
be carried vertically at least 12" to provide for proper
flashing. !

Roofing material shall be carried up on all vertical
surfaces 2". All flashings, except those around venti-

lators, stand-pipes, exhausts, etc., shall be composed of
base flashings of Johns-Manville Asbestos Flashing
material, approximately 1002" wide, cemented and nailed
to wertical surface. Such flashing shall be counter-
flashed with Johns-Manville Ashestile System.

Preparation of Roof Surface

The following to be inserted in Carpenter's specifications:

Sheathing boards shall be dry, well seasoned and of
uniform thickness, laid closely—tongue and grooved
sheathing preferred. ;

Roof surface shall be graded to drain all water freely
into gutters and down-spouts. Ends of all sheathing
boards shall rest on and be properly secured with at
least two nails to joists or purlins. If edges of sheath-
ing boards are curled up, they shall be drawn down and
properly secured to joists or purlins, eliminating all
standing nail heads and other projections. All loose

knots and other flaws shall be removed, and all holes
properly filled or covered. All loose nails, chips and
other tubbish shall be removed and the deck made and
maintained perfectly clean and free of all obstructions
other than tools and appliances of roofer. All drain-
age connections shall be set to permit free flow of water,
A 3" x 3" triangular wood strip shall be furnished and
installed (wherever base flashings are to be used) in the
angle formed by roof and vertical surface. All to be done
by owner or contracter other than roofing contractor.
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Specifications—Johns-Manville Standard Asbestos
Built-up Roofing Over Non-Combustible Roof Surfaces

Underwriters' Laboratories, Inc. Ciass “A”

On all non-combustible roof decks as shown on plans apply
Johns-Manville Standard Asbestos Built-up Roofing as follows:

Materials

Felts: A heavy base sheet of asphalt impreg-
nated asbestos roofing felt 32" wide, weighing
approximately 60 lbs. per 108 square feet: to be
Johns - Manville Standard Asbestos Built-up
Roofing Felt,

Single ply sheets of asphalt impregnated ashes-
tos roofing felt 32" wide, weighing approximately
14 lbs, per 108 square feet: to be Johns-Manville
Asbestos Roofing Felt 14 1b,

Asphalt Conecrete Primer: To be Johns-Man-
ville Asphalt Concrete Primer.

Asphalt Cement: To be Johns-Manville As-
phalt Roohing Cement,

Flashing materials as specified hereinafter.

Edging: To be Johns-Manville Asbestos Flash-
ing Material,

Such materials shall be applied over DRY con-
crete or gypsum roof deck as follows:

Application of Materials

1. Coat the concrete or gypsum with the cold
primer, using approximately 1 gallon over con-
crete and 1 to 2 gallons over gypsum per 100
square feet of roof surface to provide a proper
bond between roof deck and asphalt, Allow the
primer to dry.

2. Mop the entire surface thus primed with
the asphalt cement, heated to flow freely and
while the cement is hot, imbed in it sheets of the
60 lb. felt. Lap the joints 3" and seal them with
the hot asphalt cement. The 60 b, felt shall be
laid parallel to pitch of roof and turned up 2"
on all vertical surfaces, but not cemented to ver-
tical surfaces.

Ovwer the 60 Ib, felt, Edging strips composed of
the Flashing Material shall be applied at eaves
and gable over-hang extending 4" on roof, ce-
mented and turned down over and secured to
fascia and projected 11" beyond to form a drip
edge.

3. Mop the entire surface of the 60 1b. felt
with the hot asphalt cement, and while the ce-
ment is hot, imbed in it sheets of the 14 1b. felt,
in two-ply construction, the 14 Ib, felt to be run

at right angles to the 60 lb. felt, lapped 17" and
turned up 2" on all vertical surfaces.

Start at low point of roof with a one-half width
cheet of the 14 1b. felt; then a full width sheet of
the same felt laid flush with and entirely covering
the one-half width sheet. Then lay full width
sheets, setting the first so as to over-lap the one-
half width starting sheet 2", and then exposing
15" of each succeeding sheet to the weather.

Mop the entire surface between plies with the
asphalt cement, heated to flow freely, and roll
the felts closely behind the mop so that no miss-
ing of asphalt can possibly take place. Approxi-
mately 30 lbs. of asphalt shall be used per square
for each mopping.

4, On gypsum and other types of roof decks
that permit of nailing, the laps of the 60 1b. felt
and the back edges of the 14 lb, felts shall be
securely nailed to roof slab with cut nails driven
through Hat tin caps in addition to mopping.

5. When theroofing isotherwise complete, cover
the entire surface with a mopping of the asphalt
cement, to be applied hot, using approximately 25
Ibs, to the square. (See detail on page 119.)

Flashings

Walls and other elevations above roof surface shall
be carried vertically at least 127 to provide for proper
Aashings.

Roofing material shall be carried up on vertical sur-
faces 27, All flashings, except those arcund ventilators,
stand-pipes, exhausts, etc., shall be composed of base
flashings of Johns-Manville Asbestos Flashing material

approximately 1024" wide. Such flashings shall be
counter-flashed with Johns-Manville Asbestile System.

NOTE: On concrete surfaces maximum pitch upon
which this roofing may be applied without nailing is 3"
to the foot except on short runs, as in sawtooth con-
struction. If wood nailing strips are inserted in con-
crete, the pitch may be increased,

Preparation of Roof Surface

The following to be inserted in Mason's specifications:

Roof surface shall be graded properly te drain all
water freely into gutters and down-spouts, Roof sur-
face shall be finished smooth and hard, containing no
depressions or projections and must be thoroughly set,
air-dry and free from frost. All rubbish shall be re-
moved and the deck made and maintained perfectly free

of all obstructions other than teols and appliances of
the roofer. All drainage connections shall be set to
permit free flow of water. The angle formed by roof
and vertical surface (wherever base fashings are to be
used} shall be rounded into proper cove. All ta he done
by owner or contractor other than roofing con _ractor.
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Specifications—Johns-Manville Asbestos Built-up
Roofing Over Wood Sheathing

Underwriters’ Laboratories, Inc. Class “B”

On all wood decks as shown on plans apply Johns-
Manville Asbestos Built-up Roohng as follows:

Materials
A heavy base sheet of asphalt impreg- Nails: To be 1" barbed nails and fat tin caps.

Fl"l‘f._‘i 4

nated asbestos roofing felt 32" wide, weighing
approximately 60 lbs., per 108 square feet: to be

Johns-Manville Standard Asbestos
Roofing Felt,

Single ply sheets of asphalt impregnated asbes-
tos roofing felt 32" wide, weighing approximately
14 Ibs. per 108 square feet: to be Johns-Manville
Asbestos Roofing Felt 14 b,

Built- up

Application

1. Lay sheets of the 60 lb. felt directly over
the sheathing. Lap the joints 3" and seal them
with asphalt cement. Nail these sheets along the
lap with barbed nails driven through flat tin caps,
spaced 6" apart and in parallel lines approxi-
mately 10" apart and approximately 10”7 from
the laps, these nails to be spaced 18" apart and
staggered. The 60 Ib. felt shall be laid parallel
to pitch of roof and turned up 2" on all vertical
surfaces, but not cemented to vertical surfaces,

Ower the 60 lb. felt, Edging strips composed of
the Flashing Material shall be applied at eaves
and gable over-hang, extending 4" on roof, ce-
mented and nailed, and turned down over and
secured to fascia and projected 14" beyond to
form a drip edge.

2. Mop the entire surface of the 60 Ib. felt
with the asphalt cement, heated to flow freely,
and while the cement is hot, imbed in it sheets
of the 14 1b. felt in single-ply construction, the 14
Ib, felt to be run at right angles to the 60 b, felt,
lapped 3" and turned up 2" on all vertical sur-

Asphalt Cement:  To be Johns-Manville As-
phalt Roofing Cement.

Flashing material as specified hereinafier,

Edging To be Johns-Manville Asbestos Flash-
ing Material.

Such materials shall be applied over wood
sheathing as follows:

of Materials

faces,

Start at low point of roof with a one-half width
sheet of the 14 1b. felt, then a full width sheet of
the same felt laid flush with and entirely cover-
ing the one-half width sheet. Then lay full width
sheets, over-lapping the preceding ones 3", with
29" exposed to the weather.

Mop the entire surface between plies with the
asphalt cement, heated to flow freely, and roll
the felts closely behind the mop so that no miss-
ing of asphalt can possibly take place. Approxi-
mately 30 lbs, of asphalt shall be used per square
for each mopping.

MNail the back edge of each sheet with the
barbed nails driven through flat tin caps spaced
9" apart; the center line of nail heads to be ap-
proximately 33" below back edge of sheet.

3. When the roofing is otherwise complete,
cover the entire surface with a mopping of
the asphalt cement, to be applied hot, using ap-
proximately 25 lbs, to the square. (See detail
on page 120.)

Flashings

Walls and all other elevations above roof surface
shall be carried wvertically at least 12" to provide for
proper flashing.

Roofing material shall be carried up on all vertical
surfaces 2". All flashings, except those around wenti-

lators, stand-pipes, exhausts, etc., shall be composed of
base fashings of Johns-Manville Asbestos Flashing
material, approximately 10%4" wide, cemented and nailed
to wvertical surface. Such flashing shall be counter-
fashed with Johns-Manville Asbestile System,

Preparation of Roof Surface

The following o be inserted in Carpenter’s specifications:

Sheathing boards shall be dry, well seasoned and of
uniform thickness, laid closely—tengue and grooved
sheathing preferred.

Roof surface shall be graded to drain all water freely
into gutters and down-spouts. Ends of all sheathing
boards shall rest on and be properly secured with at
least two nails to joiste or purlins. If edges of sheath-
ing boards are curled up, they shall be drawn down and
properly secured to joists or purlins, eliminating all
standing nail heads and other projections. All loose

knots and other flaws shall be removed, and all holes
properly filled or covered. All loose nails, chips and
other rubbish shall be removed and the deck made and
maintained perfectly clean and free of all obstructions
other than tools and appliances of roofer, All drain-
age connections shall be set to permit free flow of water.
A 3" x 3" triangular wood strip shall be furnished and
installed {(wherever base flashings are to be uzed) in the
angle formed by roof and vertical surface. All to be done
by owner or contractor other than roofing contractor.
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Specifications—Johns-Manville Asbestos Built-up Roofing
Over Non-Combustible Roof Surfaces

Underwriters’ Laboratories, Inc. Class “B"”
On all non-combustible roof decks as shown on plans apply

Johns-Manville Asbestos

Built-up

Roofing as follows:

Materials

Felts: A heavy base sheet of asphalt impreg-
nated asbestos roofing felt 32" wide, weighing
approximately 60 lbs, per 108 square feet: to be
Johns - Manville Standard Asbestos Built-up
Roofing Felt.

Single ply sheets of asphalt impregnated asbes-
tos roofing felt 32" wide, weighing approximately
14 lbs. per 108 square feet: to be Johns-Manville
Asbestos Roofing Felt 14 1b.

Application

1. Coat the concrete or gypsum with the cold
primer, using approximately 1 gallon over con-
crete and 1 to 2 gallons over gypsum per 100
square feet of roof surface to provide a proper
bond between roof deck and asphalt. Allow the
primer to dry,

2. Mop the entire surface thus primed with the
asphalt cement, heated to flow freely and while
the cement 15 hot, imbed in it sheets of the 60 1b.
felt. Lap the joints 3" and seal them with the
hot asphalt cement. The 60 Ib. felt shall be laid
parallel to pitch of roof and turned up 2" on all
vertical surfaces, but not cemented to vertical
surfaces,

Owver the 60 lb. felt, Edging strips composed of
the Flashing Material shall be applied at eaves
and gable over-hang, extending 4" on roof, ce-
mented, and turned down over and secured to
fascia and projected 4" beyond to form a drip
edge.

3. Mop the entire surface of the 60 1b. felt
with the hot asphalt cement, and while the ce-
ment is hot, imbed in it sheets of the 14 lb. felt,
in single-ply construction, the 14 lb. felt to be

Asphalt Concrete Primer: To be Johns-Man-
ville Asphalt Concrete Primer.

Asphalt Cement: To be Johns-Manville As-
phalt Roohng Cement.

Flashing materials as specified hereinafter.

Fdging: To be Johns-Manville Asbestos Flash-
ing Material.

Such materials shall be applied over DRY con-
crete or gypsum roof deck as follows:

of Materials

run at right angles to the 60 Ib. felt, lapped 3"
and turned up 2" on all vertical surfaces.

Start at low point of roof with a one-half width
sheet, of the 14 1b. felt; then a full width sheet of
the same felt laid flush with and entirely cover-
ing the one-half width sheet. Then lay full width
sheets, overlapping the preceding ones 3", with
29" exposed to the weather,

Mop the entire surface between plies with the
asphalt cement, heated to How freely, and roll the
felts closely behind the mop so that no missing
of asphalt can possibly take place. Approximately
30 lbs, of asphalt shall be used per square for each
mopping.

4. On gypsum and other types of roof decks
that permit of nailing, the laps of the 60 b, felt
and the back edges of the 14 1b. felts shall be
securely nailed to roof slab with cut nails driven
through Hat tin caps in addition to mopping.

5. When the roofing is otherwise complete,
cover the entire surface with a mopping of the
asphalt cement, to be applied hot, using approxi-
mately 25 lbs. to the square. (See detail on

page 120.)

Flashings

Wallzs and other elevations zbove roof surface shall
be carried vertically at least 12" to provide for proper
flashings.

Roofing material shall be carried up on wvertical sur-
faces 2", All flashings, except those around ventilators,
stand-pipes, exhausts, etc., shall be composed of base
flashings of Johns-Manville Asbestos Flashing material

approximately 1034" wide. Such fashings shall be
counter-flashed with Johns-Manville Asbestile System.

NOTE: On concrete surfaces maximum pitch upon
which this roofing may be applied without nailing is
3" to the foot except on short runs, as in sawtooth con-
struction. If wood nailing strips are inserted in con-
crete, the pitch may be increased,

Preparation of Roof Surface

The following to be inserted in Mason's specifications:

Foof surface shall be graded properly to drain all
water freely into gutters and down-spouts. Roof suor-
face shall be finished smooth and hard, containing no
depressions or projections and must be thoroughly set,
air-dry and free from frost. All rubbish shall he re-
moved and the deck made and maintained perfectly

free of all obstructions other than teols and appliances
of the roofer. All drainage connections shall be set to
permit free flow of water. The angle formed by roof
and vertical surface (wherever base Hashings are to be
used) shall be rounded into proper cove. All to he done
by owner or contractor other than roofing contractor.
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Details of application of Johns-Manville Standard Asbestoz Built-up Roofing—
Underwriters’ Laboratories Class “A™ over wood sheathing: Drawing RE-94-5
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Details of application of Johns-Manville Standard Asbestos Built-up Roofing—Under-

writers’ Laboratories Class “A™ over non-combustible roof surfaces: Drawing R-94-C
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3" thick) in connection with Johns-
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Details of Johns-Manville Asbestile System of Flashing—Cap fHashing carried up wall
and across top under coping to within 2” of outside face—Drawing F-18,
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Dietails of Johns-Manville Asbestile System of Flashing,
{Brick wall and wood deck)—Drawing F-28.
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The natural durability of Johns-Manville Asbestos Roofing assures continuing
satisfactory and economical service against the destructive acid fumes, severe
climate and other conditions at the mines of the Inspiration Copper Co., Miami, Ariz.

Johns-Manville
Asbestos Ready-to-Lay Roofings

to-lay Roofings give years of positive

protection against fire and weather. On
a comparative basis—as to first cost plus
repair cost — Johns - Manville Asbestos
Ready-to-lay Roofings effect a saving
which represents a splendid return on the
investment. That's why they are called
the “cheapest-per-year” roofings.

Their low upkeep is due to the unchang-
ing properties of the raw material, asbes-
tos, plus proper design and manufacture.

These properties are not subject to var-
iation, nor are they dependent upon any
coating or reinforcement which requires
periodical renewal. Itis because of what's
IN them—not ON them—that Johns-
Manville Asbestos Ready-to-lay Roofings
give years of fire and weather protection
to the buildings they cover.

Selected asbestos fibres are fabricated

JDHNS—MANVILLE Asbestos Ready-

by special machinery into strong compact
felts, which in turn are thoroughly impreg-
nated with natural asphalts of known
value for durability.

And this asphalt impregnation does not
dry out. Itis held intact and protected in
the body of the felt—actually sealed there
because, unlike animal or vegetable fibres,
asbestos fibres are non-tubular. They are
immune to the capillary attraction set up
by sun and weather, which draws off the
asphaltic oils of roofings composed of tu-
bular animal or vegetable fibres.

Made in different styles and weights to
meet different types of buildings and vary-
ing service conditions. Suitable for appli-
cation on factory and farm buildings,
engine houses, sheds, stations, tool houses,
warehouses, shops, elevators or on any
type of building where a ready-to-lay roof-
ing is desired.
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Flexstone Brand Asbestos Ready Roofings

Smooth Surfaced

Double Coated

ADE of heavy, tough felt of asbes-
M tos fibres thoroughly impregnated
with natural asphalt and then
heavily coated on both sides with asphalt.
Packed in one-square rolls which in-
clude completing materials and instruc-
tions for application. Shipping weight ap-
proximately 55 lbs. per square,

Heavy

A rugged asbestos roofing of
special strength.

Made of three plies of asbestos
felt. Packed in one-square
rolls which include completing
materials and instructions for
application. Shipping weight,
approximately 60 lbs. per
square.

Also made in sheets 32" x 80"
which are shipped six sheets
to a square and five squares to
the crate. Shipping weight ap- [§ ==
proximately 72 lbs. per square, m
crated, including completing
materials.

Extra Heavy

The heaviest type of Flex-
stone. Made of four plies of as-
bestos felt. Particularly adapt-
ed for service where acid or gas
conditions exist.

Furnished only in sheets 32"
x 80". Packed in crates, 6
sheets to the square: 4 squares
to the crate. Shipping weight
approximately 95 lbs. per
square, crated, including com-
pleting materials.

T ETAND ON EMp

JohnsManvilly
AFLEXSTONI |

IASBESTOS|
| ROOFING

Industry has found in
Johns-Manville Flex-
stone and other Ashes-
tos Roofingsthe cheap-
est per year roofings,

Slate Surfaced

Flexstone slate surfaced roofing com-
bines the attractiveness of a colored sur-
face with the fire protection of asbestos.
Where a roofing must be ornamental as
well as durable this type will meet every
requiremernt.

It is made of the same asbestos fibres as
Flexstone Smooth Surfaced Roofing. The
crushed slate is imbedded in the asphalt
coating while it is hot. The asphalt used is
carefully chosen and blended and retains
its durability under all weather
conditions and affords a posi-
tive, firm, constant grip on the
particles of the surfacing.

Furnished with a surfacing of
crushed red, green or blue-black
slate. The choice of surface
color is merely a matter of per-
sonal taste or of harmonizing
the roof with the side-wall color-
ing.

Packed in one-square rolls
which include completing ma-
terials and instructions for ap-
plication. Shipping weight, ap-
proximately 80 lbs. per square.

Underwriters’ Approval

Johns-Manville Asbestos
Ready-to-lay Roofings, Flex-
stone and White Top Brands,
are approved by Underwriters’
Laboratories, Inc., and take base
rates of insurance,

And they are backed not only
by a definite guarantee, but by
the broader and more satisfac-
tory terms of the Johns-Man-
ville plan of Roof Registration,
described on page 110.
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White Top Asbestos Ready Roofing

Asbestos Roofing is particularly

adapted for saw-tooth construction
and buildings where the white surface of
the roofing has the advantage of reflecting
a maximum of sunlight into the interior
of the building; also widely used on build-
ings where a clean, neat, white roof sur-
face is desired.

Made of two or three plies of asphalt
impregnated asbestos felt and one ply of
unimpregnated (white), asbestos felt, ce-
mented together with asphalt. It can be
laid either side to the weather but where

JDHNS-MANVILLE White Top

white side is exposed the pitch of the roof
must be at least 3" to the foot.

Made in two weights—heavy and extra
heavy. Heavy is shipped in rolls of 1 or
2 squares which include necessary com-
pleting materials and full instructions for
application. Approximate shipping weight
62 lbs. per square. Extra Heavy is fur-
nished only in sheets 32" wide by 80" long,
6 sheets to the square; 4 squares to the
crate. Approximate shipping weight 90
lbs. per square, crated, including complet-
ing materials.

Safeguard the Application with Pyramid Kaps

e -

(Fig. 1)

(Fig. 2)

Under the old system (Fig. 1) nails driven into cracks work locse and evenrually

come out, leaving holes through both layers of roofing, causing leaks,

Under

the Pyramid Kap System (Fig. 2) the continuous pressure of the strip and the
adjoining kaps eliminate all trouble from this source.

We recommend the application of all
our Ready-to-lay Roofings with Pyramid
Kaps. These are patented fasteners that
exert a positive, even and continuous pres-
sure along all laps and provide a more sat-
isfactory weathertight and watertight job
than is possible with nails and cement.

Pyramid Kaps are designed for quick
and easy application and applied, end to
end, along the entire length of all horizon-
tal and vertical laps, provide a continuous,
evenly distributed pressure at all points
where the roofing felts are joined. _

Experience clearly shows that nails
driven through tin caps or large headed
nails and cement are woefully inefficient.
Their principal fault is that they offer but
a relatively small and intermittent binding
pressure over the laps (when spaced the
usual 2" apart) and permit the roofing
fabric to pucker and buckle between the

nailing points and to tear away at the laps
under the strains from expansion, con-
traction and wind pressure.

907/, of all leaks experienced with ready-
to-lay roofing can be traced to faulty laps
which are so difficult to avoid when only
nails and cement are used in the applica-
tion. These troubles are positively avoided
by the use of Pyramid Kaps, which in ad-
dition to their great efficiency enhance the
general appearance of the finished job,
giving a neat, standing-seam effect.

Pyramid Kaps are furnished only when
ordered, and at slight additional cost, but
this is negligible when their advantages
and the satisfaction they afford the user
are considered.

Be sure to specify Pyramid Kaps in
your orders for Asbestos Ready-to-lay
Roofing.
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Standard Specifications for the Application of
Johns-Manville Asbestos Ready-to-Lay Roofings

OR Asbestos Ready-to-lay Roofings
Fapplied over wood sheathing, moni-
tor type roofs, slow burning mill con-
struction with saw-tooth roof, steep sur-
faces, etc.
Note: The following specifications ap-
ply to Johns-Manville Flexstone Asbestos
Roofing (Double Coated, Heavy and Ex-

tra Heavy); Johns-Manville White Top
(Heavy and Extra Heavy) and Flexstone
Asbestos Slate Surfaced Roofing.

On White Top Asbestos Roofing and
Flexstone Asbestos Slate Surfaced Roof-
ing there is a black selvaged edge on one
side to permit proper joining at horizontal
laps.

Materials

Asbestos roofing, 32" wide, ready for applica-
tion, to be Johns-Manville Asbestos Ready-to-
lay Roofing. . .......ccvvvvvrsacoreooo Brand.

Cement for laps of roofing to be Johns-Man-
ville Lap Cement.

Roofing Fasteners to be Zinc Pyramid Kaps
and special galvanized round head Pyramid Kap

nails; or 74" large head, galvanized roofing nails,
Flashing materials as specified hereinafter.
Gutters and wvalleys to be lined with Johns-
Manville Standard Asbestos Built-Up Gutter and
WValley Lining.
Such materials shall be applied over wood
sheathing as follows:

Application of Materials

1. When in rolls cut the roofing materials into
sheets approximately 13" 6" in length. When in
sheets apply as received. Commence at eaves or
gutters and apply such sheets parallel with them,
flush with edge and over edging strip of special
flashing material, which shall have been prev-
iously applied,

2. Lap horizontal joints 2" and apply an in-
termediate layer of Johns-Manville Lap Cement.

3. Lay sheets so that vertical jeints will break
joints with preceding courses of sheets as in
brickwork. Butt the ends of the sheets at verti-
cal joints closely together without lapping. Lay,
with black side up (in all cases), the 6" wide
strips of asbestos felt (furnished with all Johns-
Manville Asbestos Ready-to-lay Roofing except
Flexstone Douhble Coated) underneath each ver-
tical joint, extending it 3" on each side of joint
for entire width of roofing sheet. Be sure that
lower end of butt lap is led out on top of sheet
below, Cover each strip of felt furnished for a
butt end joint with lap cement, and imbed the
butted ends of roofing sheets into this cement,

With the Flexstone Double Coated Roofing lap
the end joints 4", applying a coating of lap ce-
ment in the joint.

4. Becure all horizontal lapped joints with
Pyramid Kaps butted end to end approximately
12" from edge of sheet or with large head gal-
vanized roohng nails on about 2" centers 14"
from edge of sheet. Secure all vertical butted
joints in a similar manner applying one row of
fasteners on each side of vertical joint about 34"
back from same.

With the Flexstone Double Coated Roofing
secure all vertical lapped joints with the large
head nails spaced 1" apart, staggered, or with the
Pyramid Kaps butted end to end,

5. Extend top sheets on each side of ridge
approximately 2" over ridge; lapping one sheet
over the other and nailing on 9" centers,

6. Apply a cap or finishing strip cut from
roofing material, approximately 1014"  wide,
lengthwise of ridge; extend it equally on each
side of ridge and thoroughly secure its lower
edges with large head galvanized nails or Pyra-
mid Kaps.

Flashings

Walls and all other elevations above roof sur-
face shall be carried vertically at least 12" to pro-
vide for proper flashings. If such flashings are to

be constructed in accordance with Johns-Man-
ville Asbestile System, such walls and other ele-
vations need not extend more than 8" to 10"
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above roof surface, unless otherwise demanded
by local building authorities.

Foofing material shall be carried up on vertical
surface approximately 2". All flashings, except
those around ventilators, standpipes, exhausts,

etc., shall be composed of base flashings, of
special Asbestos Flashing Material, approxi-
mately 1052" wide, cemented and nailed to wver-
Such flashings shall be counter-

tical surface.
flashed with Johns-Manville Asbestile System.

Preparation of Roof Surface

i Ta be inserted in (.’nrpr*n!r-r‘x Specification )

Roof surface shall be graded to drain all water
freely into gutters and downspouts.

Sheathing boards shall be dry, well seasoned
and of uniform thickness, laid closely—tongue-
and-grooved sheathing preferred. Ends of all
sheathing boards shall rest on and be properly
secured with at least two nails to joists or pur-
lins. If edges of sheathing boards are curled up,
they shall be drawn down and properly secured
to joists or purlins, eliminating all standing nail
heads and other projections, All loose knots and

other flaws shall be removed, and all holes prop-
erly filled or covered. All loose nails, chips and
other rubbish shall be removed and the deck
made and maintained perfectly clean and free of
all obstructions other than tools and appliances
of roofer. All drainage connections shall be set
to permit free flow of water. A 3" x 3" triangu-
lar wood strip shall be furnished and installed
{wherever base flashing is to be used) in the
angle formed by the roof and wvertical surface.
All to be done by owner or contractor other than
roofer.

NOTE —Asbasibs Beady
Foofing widll de 32" wide
AT “ Ia eofier Furnisfhod :
irz SRECTE. han roofing s furmesi-
mf g rolis f és Th Be ol enlo lenglhs
nat exceekirzg /5 FL 6LRS

Verfical folnfs are @ Be slaggered one
Baif and alternaly coursss fepf in line

No aspestos ready roofimg soifd Buil fag
comstruclion shall be appiled om ang pifoh
feas than /Z7 par oo,

One halr rmck
profecign for drip

Fascra board

Details of Application of Johns-Manville Asbestos Ready-to-lay Roofing.
Drawing R-25.
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Washington Power and Reduction Co,, Republic, Wash.,
showing application of Asbestoside with batten strips
placed over wvertical joints

Johns-Manville Asbestoside

asbestos sheet wall siding (without

metal reinforcement) for application
directly over sheathing on factory and
farm buildings, warehouses, lumber sheds,
grain elevators, repair shops and other
buildings where protection against fire,
water, gases, chemical fumes and all
weather conditions is desired.

This material is composed of two or
three plies of asphalt impregnated asbes-
tos felt and one ply of white or unimpreg-
nated asbestos felt, all cemented together
at the factory with asphalt. The unim-
pregnated sheet of asbestos felt produces
a white surface on one side. The material
can be applied either side to the weather.
When the white side is exposed it pro-
vides a clean, attractive surface that im-
proves the appearance of the building. As
Asbestoside is a non-conductor of heat and
cold, it keeps buildings cooler in summer
and warmer in winter.

JDHNS-MANVILLE Asbestoside is an

Can be applied perpendicularly or hori-
zontally. When applied perpendicularly
the three ply roll stock should be used and
wooden batten strips should be applied
over all joints, thus giving an attractive
half-timber effect.

Completing materials consist of large
head, thin shank, galvanized nails, or
Johns-Manville Pyramid Kaps, as ordered.

Star Brand (3-ply) is furnished in rolls
of one square of 108 square feet or two
squares of 216 square feet, weighing ap-
proximately 64 lbs. per square; also in
sheets 16 x 50" weighing approximately
70 lbs. per square, crated, without com-
pleting materials. Shipped in crates con-
taining 1 to 5 squares.

Shield Brand (4-ply) is furnished in 16
x 80" sheets only, weighing approximately
90 Ibs. per square, crated, without complet-
ing materials. Shipped in crates contain-
ing 1 to 5 squares.
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Standard Specifications for the Application of
Johns-Manville Asbestoside (Exterior Wall Siding)

Applied Horizontally

Material to be applied over siding of building
as specified shall be:

Asbestos Sheet siding ready for application in
shests 16" x 50”; to be Johns-Manville Asbesto-
side, Star or Shield Brand.

Fasteners to be either Johns-Manville large
headed galvanized roofing nails or Pyramid Kaps
and special nails, as specified.

Such material shall be applied over wood
sheathing as follows:

If corner boards are to be used first apply a
strip of Asbestoside of sufficient width to cover
corner of building and extend 3" from under cor-
ner boards after they have been applied. The
joints of these strips to be butted,

Top of door or window openings shall have a
strip of Asbestoside approximately 107 wide ap-
plied so that it will rest on and extend over the
face of the casing.

Sides and bottom of door and window openings
shall be faced with a strip of Asbestoside of suffi-
cient width to extend 3” beyond edge of casing.
The joints of such strips shall be butted.

Corner boards and door and window casings
may now be installed. If corner boards are not
to be used apply Siding so that sheets will extend
flush with corners of the building. If corner
boards are used apply Siding so that sheets will
butt against corner boards, covering the 3" ex-
tension of the strip previously installed under-
neath corner boards.

At door and window openings apply Siding so

that sheets will butt against casing, covering th=
3" extension of strip previously applied under
casing. Siding sheets shall be applied length-
wise, white side to the weather and parallel
with the cornice and eaves. Perpendicular joints
shall be lapped 3". Horizontal joints shall be
lapped 2".

Start first course at top with a full sheet, tuck-
ing the upper edge of same underneath the finish
or frieze board.

Start the second course with a half sheet so
that succeeding joints will break in the center of
the sheet above.

Start the third course with a full sheet, the
fourth course with a half sheet and so on in ro-
tation to break joints.

To insure the proper alignment and the even
application of Asbestoside, chalk lines should be
snapped across the building,

All seams shall be properly secured with large
head roofing nails or oval head nails and Pyramid
Kaps. [If large head nails are used they shall be
spaced on 2" centers 33" back from the edge of
sheet. If oval head nailz and Pyramid Kaps are
used Kaps shall be butted end to end and placed
34" back from edge of sheet.

If corner boards are not used apply over cor-
ner of building and Asbestoside previously ap-
plied, 8" wide strips of Asbestoside bent at right
angles so that they will lap 4” on the Asbestoside
on each side. These strips to be fastened along
both edges with large head nails or oval head
nails and Pyramid Kaps.

Applied Perpendicularly

Where it is desired to apply Asbestoside per-
pendicularly material in roll form 32" wide to be
used. Sheets are to be cut from the roll not more
than 10 ft. long.

The details of application, strips, lapping, fas-
tening, etc., are the same as when the material

is applied horizontally. TIf desired, unplaned
wooden battens, 3" to 6" wide, may be applied
over the laps of the finished job, thus giving
the building a half timber effect. These strips
may be stained or painted as desired,

Preparation of Surface
{To be inserted in Carpenter’s Specification )

Sheathing boards shall be dry, well seasoned
and of uniform thickness laid closely, tongue and
grooved sheathing preferred. Ends of all sheath-
ing boards shall rest on and be properly secured
with at least two nails to joists or studs. If edges
of sheathing boards are curled up they shall be

drawn down and properly secured to joists or
studs eliminating all standing nail heads and
other projections. All loose knots and other flaws
shall be removed and all holes properly filled or
covered. All to be done by owner or other con-
tractors.
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An installation for M. L. Shoemaker, Philadelphia, Pa.
the continuous horizontal and vertical lines made possible by the special cut corner
construction,

Mote the neat gray finish and

Johns-Manville Transite Corrugated Asbestos
Roofing and Siding

PARTICULAERLY economical, dur-
A able and fireproof roofing and sid-
ing for application directly over
purlins or girts in skeleton frame construc-
tion, or over wood sheathing.

A material that will not rot, rust or
burn; that never needs paint; that is im-
mune to alkalies, gas fumes and most
acids. A rigid, corrugated slab of mineral
that actually grows tougher with age.

Made of Asbestos fibres and Portland
cement molded under great hydraulic
pressure into dense, tough, structurally

strong sheets of solid mineral. It is ideal
for many conditions, particularly on low
buildings over boilers and where sustained
high temperatures or condensation and
corrosive fumes make the use of ordinary
corrugated roofing impractical and expen-
sive. Transite Corrugated does not warp,
crack or peel. It is unaffected by temper-
ature differences. It is practically inde-
structible and this fact assures the long-
est, most economical and satisfactory ser-
vice.

Can be used on Spans up to 45 inches

Because of its unusual strength, Tran-
site Corrugated Asbestos Roofing and
Siding can be laid on spans up to 45"
directly on the purlins or girts. Our en-

gineers may be able to help in making a
substantial saving of structural steel
where a building has not yet been erected.
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Economically, Quickly and Easily Applied

Johns - Manville Transite Corrugated
Asbestos Roofing and Siding has none of
the disadvantages of metal roofing, which
is always liable to rust or corrode and al-
low water to drip in on valuable stock or
machinery.

The history of a metal roof is one of
expense for constant painting and patch-
ing and oftentimes, replacement. When
once erected the metal sheathing cannot
be painted between the laps, under flash-
ings, or on the underside where it rests
over the purlins or girts. It is at these
vital points that rust starts. The metal
becomes thinner and thinner and finally
gets beyond repair.

The history of Transite Corrugated As-
bestos Roofing and Siding, on the other
hand, is one of long life, low cost and min-
imum upkeep expense. It never needs
paint or other protection to help it keep

its original structural strength—in fact it
actually grows tougher with age.

Johns - Manville Transite Corrugated
Asbestos Roofing and Siding requires no
special tools for application and can be in-
stalled as rapidly and in the same general
way as other corrugated material, It can
be readily sawed, punched or drilled and
fastened with bolts, nails or screws, as
shown on page 138.

The extra width of the sheets in which
this material is furnished requires the
handling of fewer sheets and the making
of fewer laps, thus permitting a substan-
tial saving in labor and materials as com-
pared with ordinary corrugated roofing.

Johns - Manville Corrugated Asbestos
Roofing and Siding presents a clean, neat,
gray finish which lends an attractive ap-
pearance to the building.

Where Used

Recommended for use on engine houses,
boiler houses, chemical and fertilizer
plants, warehouses, piers, coal bunkers;
hangars, oil houses, elevators, heating
plants, garages, car barns, train sheds,
awnings and sheds over loading platforms,
bridges between buildings, covered

bridges over tracks, or any place where
roofing or siding of this type can be used.

On sawtooth roof construction it pro-
vides a maximum of light reflection into
the interior of the building in addition to
durability and economy.

':_l'r_anSJtle Corrugated Asbestos Roofing and
Siding is made of these two indestructible
minerals—asbestos rock fibre and Portland
cement—combined under great hydraulic pres-
sure. That's why it's so everlastingly durable,



Cut Corner
Construction
— A Feature

A feature of this mate-
rial is the manner in which
sheets are butted and
lapped at the corners,
which is provided for by
special cut corner con-
struction. These cut cor-
ners eliminate a thickness
of material where the four
sheets come together in
the corner lap, thus allow-
ing the sheets to nest per-
fectly at these points, per-
mitting them to be laid
with laps forming contin-
uous horizontal and verti-
cal lines. This improves
the appearance and elimi-
nates cutting of sheets at
one end of thebuilding. The
inside and outside radii of
the corrugations are the
same, thereby allowing the
sheets to nest perfectly at
all laps.

All of the foregoing fea-
tures provide a more
weathertight, watertight
and better looking job
than is possible with any
similar type of roofing.

Our engineers will be
glad to go over plans and
discuss the use of Transite
Corrugated for new build-
ings, or for the replace-
ment of roofing and siding
on buildings already in
service.

How Furnished

Johns-Manville Transite
Corrugated Asbestos
Roofing and Siding is fur-
nished in sheets 42" wide,

Bevel Cut Corners of
Transite Corrugated
Asbestos Roofing

1]

Corner drawn apart.
Extra thicknesz is
avoided by butting the
two bevel corners in-
stead of lapping.

Upper bevel sheet
moved into place.
When remaining top
sheet is In  position,
there are no crevices
for the weather to
enter,

-

-

]

-

Complete corner. Note
the vertical as well as
horizontal laps form
continuous straight
lines, a better looking
job than the custom-
ary staggered wvertical
lap.
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and in standard lengths of

4 5 6,7 and 8 ft. Sheets
can be furnished, on spe-
cial order, cut to any de-
sired length possible from
the above mentioned stan-
dard sizes. Comes in two
thicknesses, approximately
14" and 14". This material
is smooth on the weather
side, the other side being
slightly pebbled.

Special Curved Sheets

Where it is desired to use
curved sheets, they can be
furnished, on special or-
der, curved at the factory
with the following limita-
tions; sheets may be
curved longitudinally, the
arc being formed along the
direction of the corruga-
tions. Minimum radius
when so curved 48",
Sheets may be curved
crosswise, the arc being
formed across the corruga-
tions. Minimum radius
when so curved 12", Sheets
may be curved either way
but not in combination.
The same materials that
are used in forming the
corrugated sheet are
moulded at the factory in-
to special standard shapes
to be used as ridge roll,
corner roll, louvres and
ventilators; see pages 138,
139 and 175. Flat sheets
can be furnished as de-
scribed on page 170. All
of the above mentioned
materials are particularly
designed to be used in con-
nection with the corrugat-
ed material, but can also
be used independently.
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Speciany designed Johns-Manville fasten-
ers should be used in the erection of this
material.

This material may be laid on roofs
pitched 2" to the foot and over. Where
pitches are from 2" to 4" to the foot, Johns-

Manville Asbestos Roof Putty is to be
used in all laps. Where pitch is over 4" to
the foot this precaution is not necessary
unless extraordinary service conditions
demand it.

A Tested and Proved Material

Asbestos is a mineral that withstands
all the destructive forces of nature. Port-
land cement is used universally in build-
ing for permanence. These materials com-
bined in Transite Corrugated Asbestos
Roofing and Siding, make the ideal mate-
rial for skeleton frame construction.

This product is simply a different form
of a time-tested material. It is the same as
Johns-Manville Transite Asbestos Wood

which has been used in railroad and in-
dustrial construction over a period of
many years as fireproof roofing and sid-
ing, partitions, walls, ceilings, in fact, any-
where a fireproof and durable material is
needed.

This tested and proved material is cor-
rugated to give greater strength thus al-
lowing for its use as roofing and siding
over widely spaced purlins.

This building of the Iowa Southern Utilities Company, Centerville, Towa, will he free

from roof troubles practically as long as the structure stands,

The natural gray sur-

face of this Transite Corrugated Asbestos Roofing never needs paint or other profective
coating. David F. Fisher & Co., Engineers.
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Standard Specifications for the Application of
Johns-Manville Transite Corrugated Asbestos
Roofing and Siding

ROOFING AND SIDING

Where shown on plans, the roofs and sides of
building shall be covered with Johns-Manville
Transite Corrugated Asbestos Roofing and Siding
as manufactured by Johns-Manville Inc. The
material to be of a dense, homogeneous construc-
tion, weighing approximately 3.5 lbs. per square
foot, and to be approximately ;" thick at ridge
and valley of corrugations and approximately 14"
thick on slope.

When 14" material is to be specified cross out above

data on weight and thicknesses ONLY and substitute
the following:

Weighing approximately 7 lbs. per square foot, and to be
approximately 53" thick at ridge and valley of corrugo-
tions and approximately 147 on slope.

Sheets shall be 42" wide and of suitable length
so that all end-laps shall occur over a purlin or
girt. Sheets shall be furnished with cut corners

enabling material to be laid with side laps form-
ing vertical lines.

Sheets shall be laid with 6" end-lap and two
corrugations side lap.

FLASHING (AND BUILIMNG TRIM)

Where shown or indicated on plans Ridge Eoll,
Corner Roll, Louvers and Flashing to be of the
same material as the roofing and siding. All other
flashing to be of 4 1b. Sheet Lead.

FASTENERS

Johns-Manville Standard sheradized or galvan-
ized Fasteners shall be used. Heads of all fasten-
ers on weather side of building shall be protected
with Johns-Manville Asbestos Roof Putty.
METHOD OF APPLICATION

The method of application shall be in strict
accordance with the manufacturer's standard
erection instructions.
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UNITED STATES GOVERNMENT BALLOON HANGAR, SCOTT FIELD, ILL.
Erection supervised by Construction Quartermaster,

This is one of a number of balloon hangar installations on which the in-

sulating value of Asbestos Protected Metal plays an important part and

assures strength, leng life and freedom from maintenance expense.

The United States Government is a large and regular purchaser of this
praduct.

Asbestos Protected Metal
Roofing and Siding

HIS is another type of corrugated

asbestos roofing and siding. Like

Transite Corrugated Asbestos Roof-
ing and Siding described on pages 133 to
140, Asbestos Protected Metal is intended
for use over skeleton frame construction,
or wood sheathing. However, these two
materials are distinctly different in ap-
pearance and general characteristics. They
are made of different elements and in a
radically different manner.

Asbestos Protected Metal is a light,
strong, permanent, acid, alkali and weath-
erproof building covering. It is easily
handled and can be erected without regard

to weather conditions. Its long life, insu-
lating qualities and the elimination of
painting and maintenance costs effect
large financial savings.

Asbestos Protected Metal combines in
one product all the merits of both corru-
gated metal and the best built-up roofing.
In effect it is a corrugated steel roof on
which a perfectly made built-up roofing
has been applied at the factory to both
surfaces under exact heat control and
exact pressure.

Asbestos Protected Metal has many
times the insulating value of corrugated
steel. This is the reason, as shown by ser-
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vice tests, that buildings on which it is
used in tropical countries are so much
cooler and more comfortable to work in,
as well as more attractive in appearance
and more durable. As no thinners or
driers are used, the coatings set up hard
and tough when exposed to the sun.

In cold countries the insulation results
in buildings being easier to heat than those
covered with unprotected metals.

The original product has been constant-
ly improved until today it has a number of
exclusive patented features which greatly
add to its quality and durability. The pro-
duct is not new or untried. For many
years it has stood the test of service on
buildings where conditions are the most
severe that can be encountered.

The foremost American, Canadian and
foreign industries have used it exclusively
under a great variety of conditions for new
construction and for replacing other old or
worn out materials. The ease and speed
with which it may be erected and freedom
from litter allow continuous plant opera-
tion, making it specially desirable for re-
newals,

How Asbestos Protected
Metal Is Manufactured

SBESTOS Protected Metal is made
A by combining steel sheets, (of 18, 20,
22, 24 or 26 gauge) asbestos and

three different asphaltic compounds, each
being prepared to meet a different require-
ment. They are the result of seventeen
years’ experience, together with investiga-
tions by able engineers and chemists and
by the foremost chemical research organi-
zations. Considered from either an erec-
tion or maintenance viewpoint Asbestos
Protected Metal offers building owners
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permanent construction at a price that ma-
terially reduces overhead charges.

The base, or core, of Asbestos Protected
Metal is a specially annealed steel sheet.
The surface is thoroughly cleansed of rust,
grease, moisture or any other substance
that might interfere with the perfect bond-
ing of the three protective coatings. The
sheets, or shapes, are then immersed in the
first asphaltic coating. When the asphal-
tic coatings are applied they are all heated
to definite and uniform temperatures.

;fASFHAQ;

Sample of Asbestos Protected Metal with portions cut
away to show relative position of the three corrosion-
proci and insulating coatings with steel base or core,
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The first asphaltic coating forms a thick,
elastic, gas and moisture-proof shield that
entirely encloses the metal. The coating is
soft, the asphaltic base containing oils that
help to keep it “live” and at maximum effi-
ciency long after ordinary coatings have
outlived their usefulness. This coating is
then completely encased with a tough
sheet of asbestos felt thoroughly impreg-
nated with asphalt.

Specially selected asbestos fibre is used
in the manufacture of this second, or mid-
dle, coating. It is made by a special pro-
cess, and is so constructed that it can be
impregnated with the asphalt to the best
advantage.

The asphalt impregnated asbestos felt
is laid over the still hot first coat and
forced against it under heat and pressure
in such a way that the steel, the first coat
and the asphalt impregnated asbestos felt
are thoroughly and permanently bonded.
The felt forms an opaque insulating cover-
ing and protects the first coat from light,
heat and mechanical abrasion. On the two
side edges the felt is folded over and both
ends are closed so that the first coat is her-
metically sealed.

Finally the asbestos coating is protect-
ed from mechanical abrasion by an ex-
clusive patented waterproofing. This
waterproof coating, either black or ma-
roon, as ordered, is applied at a high tem-
perature to the asphalt impregnated as-
bestos felt forming a tough and elastic
surface that allows the material to be
handled freely in shipment and erection
without damage to the protective coating.
This coating is not affected by natural
temperature changes. It is easily handled
in summer, as it does not melt; and it will
not chip or crack in cold weather.

Where necessary to cut sheets for build-
ing trim, ventilators, skylight metal parts,
etc., all exposed edges are treated by our

special process before leaving the factory,
so that no metal is exposed.

Asbestos Protected Metal can be fur-
nished coated on both sides with aluminum
paint. This finish has the limitations of
other paints in wearing qualities but fur-
nishes an excellent priming coat for suc-
ceeding paintings.

Corrosion Proof

The great resistance of Asbestos Pro-
tected Metal to corrosion under the most
severe conditions that industrial and rail-
road buildings encounter is important. It
is impervious to moisture, salt air, mine
water, condensation, acid and alkali fumes,
even in combination with high humidity,
coming in contact with it from either in-
side or outside the building. Now that the
destructive force of corrosion is gaining
recognition the resistance of Asbestos
Protected Metal to this destructive action
is becoming more appreciated.

Corrosion is sometimes called “the slow
fire.” Although less spectacular than fire
it is now believed to cause even greater
losses—and they are not covered by insur-
ance. It is intensified by sulphuric acid,
sulphurous acid, hydrochloric acid and
ammonia compounds contained in soot.
Wherever coal is burned these elements
are created, so that plants located in
“pure” country air generate their own de-
structive elements.

The University of Pittsburgh investiga-
tion showed losses due to the destructive
action of smoke in this country each year
exceeding the cost of the Panama Canal,
and that if the acid content in smoke from
Pittsburgh chimneys, alone, in one year
acted entirely upon structural steel 265,000
tons would be dissolved.

Much of the building part of this in-
vestment loss can be prevented by the use
of Asbestos Protected Metal.
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Roof Pitches

Asbestos Protected Metal corrugated
sheets can be used on any roof pitch on
which other corrugated sheets can be ap-
plied. Where the pitch is less than 4
inches in 12 inches both side and end laps
should be laid in asphaltic cement. Cor-
rugated sheets should not be used on
roofs with a slope of less than 2 inches in
12 inches.

Forms and Sizes

Asbestos Protected Metal is made in a
variety of standard forms and sizes which
good practice has demonstrated to be most
useful, economical and attractive in the
general run of construction work. Besides
roofing and siding sheets we supply ridge
caps, flashings, louvers, ventilators, sky-
lights, made of Asbestos Protected Metal.

Corrugated Asbestos Protected Metal
sheets are 2714," wide and are carried in
stock lengths of even feet from 5 to 12 ft.
inclusive. They have 1014 corrugations
each 254" wide and 14" deep. They have
a net covering width of 2334" with 114

corrugations side lap. See drawing on

page 146,

Standard Mansard sheets possess ar-
chitectural advantages for both roofing
and siding purposes. It is a sheet 2714"
wide showing five beads, each bead meas-
uring 2" wide by 34" high. Sheets are made
in lengths of even feet from 5 to 12 ft. in-
clusive with a net covering width of 24"
per sheet,

Standard flat sheets are 30" wide and
furnished in lengths of even feet from 5
to 12 ft. inclusive. They are also made in
widths less than 30" for special purposes.
They may be used for interior sheathing
where desired. Also for making ventilat-
ing flues, ventilators, acid fume ducts,
hoods, conveyor boxes, light partition
walls, flashings, etc.

Standard fasteners for various types of
construction are furnished as required.

The construction engineers at our near-
est branch will be glad to go over your
plans or conter with you personally on
roofing or siding problems in connection
with buildings of any type or size.

Standard Specifications for the Application of
Asbestos Protected Metal

ROOFING
All roofing shall be of........ ... .. .. taauge
Corrugated Asbestos Protected Metal
\ Maroon
Color to be | Black

Sheets shall be laid with one and one-half cor-
rugation side lap, and not less than 6" end lap.
Manufacturer's Standard Fasteners shall be used
and the method of application shall be in strict
accordance with the manufacturer’s Standard
erection instructions. All flashings and ridge cap
gshall be of. . . .on 0 00 F*oauge Asbestos Pro-
tected Metal and of same color as the roofing.

*Mo. 18-20-22-24 or 26 gauge depending on purlin or girt spacing.

SIDING

All siding shall be of................ *gauge
Corrugated Asbestos Protected Metal,

Maroon

b
Color to be Black

Sheets to be laid with one and one-half corru-
gation side lap and not less than 4" end lap.
Manufacturer’s Standard Fasteners shall be used,
and the method of erection shall be in strict ac-
cordance with the manufacturer's Standard erec-

tion instructions. All flashings shall be of
cersieawa .. Fpange Ashestos Protected Metal
and of the same color as the siding,

See page 145

144



s

Johns-Manville Service to Industry

i

Supporting Purlin

_ For Corrugated Sheets on roof structures hav-
ing a rise of 4" or more in 12", supporting purling
may be spaced as follows:

and Girt Spacings

Corrugated Asbestos Protected Metal Sheets
for Siding, the supporting girts may be spaced as
follows

MNo. 26 gauge for spans up to 3’9" centers. Mo. 26 gauge for spans up to 3'10" centers.
No. 24 gauge for spans up to 49" centers. No. 24 gauge for spans up to 410" centers.
No. 22 gauge for spans up to 59" centers. MNo. 22 gauge for spans up to 510" centers.
No. 20 gauge for spans up to 6'6” centers. No. 20 gauge for spans up to 6" 8" centers.
MNo. 18 gauge for spans up to 76" centers,
WEIGHT OF ASBEESTOS PROTECTED METAL IN POUNDS
PER 100 SQUARE FEET OF MATERIAL AREA
ALL WEIGHTS SUBJECT TO VARIATIONS
CORRUGATED OR MANSARD | FLAT
Gauge |_ et | For Crated Shipments Add ik Met For Crated Shipments Add
Elack | Maroon _I-rnmrsl:ic_-| .Erport | HE : .EhIa_rn;m G Daomesiic __EII:II:-II
gl e [ 4 | 20 128 134 10 16
24 165 171 15 11 154 160 11 17
22 192 198 16 2z 179 185 12 18
20 218 224 17 24 204 210 13 21
18 272 278 20 30 254 260 16 25

Estimating Data—Method of Estimating Quantity

Areas of Asbestos Protected Metal Sheets may
be figured by multiplying the total added length
of a number of sheets by the width of a sheet.

The standard corrugated and mansard sheets
are 2714 inches wide, which is 2.3 feet.

Therefore the total area of sheets given in the
following example is as follows:

Number of
Sheets Length Total Feet
30 &6'0" 180
30 90" 270 .
6[' lﬂrﬂrf ED{J AP Flisk
Total Linear Feet ....1050 o P S
“2.3 e ot
3150 e B Corie
21 00 T [T 5 p—
g AP0, Flaik
Total Material Area..2415.0 sq. ft.

Standard Flat Asbestos Protected Metal Sheets
are 30 inches wide, therefore the added length of
a number of sheets would be multiplied by 215.

It is, however, always desirable to submit
sketches or blueprints so that the correct quan-
tity and gauge of sheets, as well as flashing and
fasteners can be estimated. Blueprints will be
returned with our estimates, when requested.

- Hanger

AP, Ridgs Cap

2 x My Bar riveted
30%, o oabt
14" thick washar

To obtain an approximate figure on corrugated
Asbestos Protected Metal required for roofs and
siding add 25 per cent. to the actual building area.
This takes care of all end and side laps.

ALTERNATE SECTION AT EAVE

EECTION THROUOH HONITOR
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Johns-Manville Asbestos Shingles on the machine shop, store room and

other buildings of the Inland Steel Co. of Indiana Harbor, Ind., have

eliminated painting and similar maintenance expense. An asbestos shingle

roof not enly permanently protects the building from fire and weather,
but enhances its appearance.

Johns-Manville Standard and Colorblende

Asbestos

OR use on factory, foundry, admin-

istration, club, hotel, power houses,

laboratory buildings, etc., as well as
for homes and other buildings.

The use of Johns-Manville Asbestos
Shingles in the industrial field has for
many years been almost as general as in
the field of residence construction where
they have always been considered a high
standard.

They offer such positive protection and
afford such economy that they fill every
need for a roofing material under practi-
cally all service conditions. Time and

Shingles

weather have no effect upon them. They
actually become tougher with age.

They are positively fireproof, which
eliminates the danger of roof communi-
cated fire and earns base rates of insur-
ance. They do not warp, curl, shale or
split. They will give the same satisfactory
service year after year without repairs or
replacement. They never need painting
or similar maintenance which means a
continuing year-by-year saving in upkeep
expense.

The reason why Johns-Manville Asbes-
tos Shingles are so durable and satisfac-
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tory is because they are made of Asbestos
fibre and Portland cement united under
great hydraulic pressure. They cannot
rot, rust or burn because they are simply
a combination of rock with rock—an ever-
lasting roofing material that lasts as long
as the building it protects.

Made in a variety of sizes, shapes and
colors offering a wide range of artistic and
interesting roofing effects. Whether an
over-all roof of red, gray or brown, ob-
tained by the use of one of these shades,
or a Colorblende effect, obtained by the
use of Conglomerate Brown shingles, is
desired, Johns-Manville Asbestos Shingles
permit the choice of just the roofing effect
desired to meet architectural, personal or
other requirements.

The color plates shown on pages 153 to
156 show the wonderful artistic combina-
tions possible with Johns-Manville Color-
blende Asbestos Shingles. While it would

Colors, Sizes

The color range of Johns-Manville
Rigid Asbestos Shingles includes a soft
Natural Gray, an Indian Red, an Autumn
Brown and a composite known as Con-
glomerate Brown. The Conglomerate
Brown blend is made up of four separate
shingles each representing a different
shade of brown, thus producing a subtle,
pleasing blend, which can be used alone or
in combination with Red or Gray. All six
of these shades are made in either smooth
or rough surface. The rough texture is
particularly appropriate with face brick
side walls or on buildings of the Spanish
Eenaissance type.

To the Conglomerate Brown Shingles,
(either smooth or rough texture) when
laid alone, or with any proportion of
Indian Red or Natural Gray, the regis-
tered trade name of “Colorblende” has
been given, Conglomerate Brown Shin-

be seldom that such elaborate roof treat-
ment on a factory would be desired these
plates offer suggestions to plant owners,
engineers and others for roofing or re-
roofing their own homes. When Johns-
Manville Asbestos Shingles are used for
industrial buildings, generally speaking,
the standard red, gray or brown shingles
are selected.

They are approved by Underwriters’
Laboratories, Inc., and are labeled Class
A, when laid American Method and Class
B, when laid Hexagonal Method. They
can be applied by any roofer, slater or car-
penter according to any of the wvarious
methods in vogue—American or Hexa-
gonal on roof decks of ordinary design.

Johns-Manville Asbestos Shingles are
covered by the policy of roof registration
described in detail on page 110.

Construction data, drawings and detail
specifications are included in this section.

and Shapes

gles are made in one size only, 9"x18",
14" thick, rough edges, No. 50 or No. 52.

The three shades, Indian Red, Natural
Gray and Autumn Brown are known as
Standard Asbestos Shingles and are made
in 14" thickness with smooth edges and in
14" thickness with rough edges, in the
sizes and shapes shown on page 158 and
in the tabulation of construction data on
page 151.

The Natural Gray, Indian Red and Au-
tumn Brown Shingles, in both 14" and 14"
thicknesses are not blended one with the
other but are intended for use when a solid
over-all roof tone of soft red, gray or
brown is desired. Where a mottled or
Colorblende effect is preferred the Con-
glomerate Brown shingles alone or mixed
with Indian Red or Natural Gray should
be chosen.
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Johns-Manville Asbestos Ehinglcs on a group of buildings of the H. K. Mulford

Co., Vaccine Laboratories at

lenolden Farms, Pa. The durability of Asbestos

Shingles, their fire protection and their freedom from maintenance assure a

gervice satisfaction and a year-by-year saving to the user.

In addition they

enhance the appearance of a building and add a pleasing note of color to the

roof treatment,

Data on Johns-Manville Rigid Asbestos Shingles

Nao. af |
Apprex, | Approx. Mo, of E;-:i:llggs
Catalog eight ‘?FELE.ht Number | Surface Galv. Storm Roll Catalog
Number| Size Thick= r 100 er 5q. | Shingles | Exposed Mails Anchors Re- Number
of Main | {Ins.) OEss hingles plied | per Sq. | iInches per Siq. Re= quired af
Body (Lbs.s {Lhs.) |Lbs, quired or 100 | Starter
Shingle | pes F.,i:'l. Ft. |
| o e L A ) T il b P (3" lap [
"3 12x12 15" 215 | 515 240 5x12 215 03 | 51(14"%)
gt 12x12 g 205 | 495 | 240 5xl2 21, 03 51 {147}
5 Bxlo e | 18% 480 260 7x8 21a 03 51 (%)
6t Bx16 1g* [ 175 455 260 7x8 215 03 51 (")
! 1o #
50t | ox18 | 14" | 320 | 650 | 204 | sx0 | 2 o3 {| §1 43430
*52t Oxl18 14 I 3z0 740 230 18x3la 21 | A0 a3 F 51 (13 :'
60 |12zmz | 15* | 200 | 320 | 160 |olsxers| 115 | 160 | e3 /| LT (MDD
| || 6L {bg")
Y
70 | 16x16 | 1¢* | 345 | 300 87 | 13m13 | 1 87 | 03 ,},“1' {34
| ! | a0l

Mo, of
Srarters
Re-
quired
100
in. Fi,

67
67
67
67
75
67
671
75
i
75
58

|
|1
|
L
L

Method
of
Laying

| American
| American
| American

American

American
Longitudinal
Hexagonal

Hexagonal

¥ Conglomerate Brown

Nos. 8, 4, § or & Bhingles allow 1'% squares extra of Mo, 5

[

* NOTE:—With this style of shingle we recommend Eoswon (or Chicage) Hip and Ridge;
62 Bhingles allow about 1%% squares extra of Mo, B0 Shingles for every 100 linear feet to be covered.
for every 100 linear feet to be covered.
{blend) furnished only in the Nos. 50 snd 52 Shingle sizes,
for application by the horizontal method (the long dimension paralleling the saves).

# Wumbers 5o marked have clipped corners.

+ Order 35 No. 51 starters and halve the long way to get the 67 siarters (45;"

MNa. 52 is punched and intended

x 18%),

when used with Mo, 50 ar

Wh

en used with
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In re-roohng this plant of the Monitor Stove & Range Co., Cincinnati,
Chio, time and expense was saved and the dirty job of ripping off the
old roof was avoided. The building is positively protected from roof-

communicated fire,

Painting and similar roofing maintenance has been

eliminated and the building has been re-roofed for the last time.

N old shingle or felt roof is a decided
A liability, not only on account of the
fire hazard but the constant paint-

ing and repairs which it requires.

When it must be replaced the work
can be done for the last time, and time,
money and labor saved in the operation by
the application of Johns-Manville Asbes-
tos Shingles.

Mo longer is it necessary to rip off the
old shingles. All the dust, dirt and delay
can now be eliminated because the old
shingles can be left just as they are and
Johns-Manville Asbestos Shingles applied
right on top of them.

This is the quick, clean, economical and
permanent way to re-roof. It quickly
transforms a dilapidated shingle roof that
is a constant menace into one that is

positively fire-safe and good looking—per-
manent and economical.

Another advantage is that the retention
of the old shingles provides a double roof
which makes a building cooler in summer
and warmer in winter.

When it comes to the replacement of an
old shingle roof on any building apply
Johns-Manville Standard or Colorblende
(Rigid) Asbestos Shingles right over the
old ones. The building will be re-roofed
for the last time and permanently pro-
tected from fire and the elements.

Over old shingles as well as on new
roofs Johns - Manville Rigid Asbestos
Shingles are given highest ratings by Un-
derwriters’ Laboratories, Inc; Class A for
the American method and Class B for the
Hexagonal.
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HIS fireproof roof of Johns-Manville " Golorblende” Asbestos Shingles
makes a pleasing caontrast to the walls of red brick and white mortar.

T'he varied combinations in which these shingles can be laid offer many
pleasing effects for every type of building where a colarful roof is desired.

153



A;\"U’f'fff_‘:ﬂ colorful roof of the ﬁ:'g-p:'r;r.n,l", -EL'e*.ru'fh’rprurjf, Jr‘rJ"r:n"fr'rnrl'r_],'
indestructible Johns-Manville “Colorblende” Asbestas Shingles.

The riot of color in the planting is admirvably topped off by the subtle shad-
ings of the “Calarblende” roof—ane which will please the most exacting.
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UILDINGS covered with Johns-Manville “Colorblende”  Ashestos

Shingles are distinctive because of the beauty of color of their roofs.

IWhen, also, the endurance and fire-safety of “Colorblende” Shingles are
constdered they become doubly desirable when building for permanence.
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LRE the plain severeness of stuceo walls is relicved by the lively color
of a roof of Johns-Manville “"Colarblende” Asbestas .":P.IH-HEI,H’:'.&',

These everlasting shingles are made with either smoath or rough surface
texture, as suits the individual taste or }"’I’H"f}lr'n.l'l.r”' architectural scheme.
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Details of Application of
Johns-Manville Asbestos Shingles

TAVE MOUL) TO PROJECT o

UF & ABCVE SHLATHING To ACT AS
CANT STRIP (DR X LATH May BL USER )«
SHIMGLES IO PROJECT ABOVT 17 AT raves
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STARTLE B

ALL SHIFGLES TO HAVE A
2" HT'AD LAF-

]
=]

FMAIH BOFY A

Sketch showing application of Johns-Manville Asbestos Shingles,
American Method.

NMOTE:—The sketch is correct in detail for the application of MNo. 5

and No. 6, 8" x 16”. Where the No. 50, 9" x 18" shingle is to be applied

Mo. 17 is the first starter, followed by No. 51 as a second starter, outlined
in specification at top of page 159,
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Sketch showing application of Johns-Manville Asbestos Shingles,
Horizontal Method.
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Sketch showing application of Johns-Manville Asbestos Shingles,
Hexagonal Method,
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Specifications for the Application of Johns-Manville
Standard and “Colorblende” Asbestos Shingles

American Method
“Colorblende’* Asbestos Shingles (No. 50, 1, thick, rough edge)

Lay roof boards in the usual manner, breaking
joints and nailing securely in place with at least
two nails at each rafter, leaving no loose ends.
The roofing boards shall be well seasoned, of
narrow width and uniform thickness; tongue and
grooved preferred. Owver the roofing boards lay
one thickness of Johns-Manville Asbestos Slat-
ers’ Felt, laying horizontally with a 4" lap, and
with 12" lap on ridges, hips and valleys. (See
detail on page 157.)

Apply I4" thick x 112" wide furring strip
parallel with and flush with the eaves, then apply
one course of Standard (Brown)* No. 17, 4" x 16"
Starters, at eaves lengthwise and parallel to same,
overhanging the eaves about 1”. Apply second
starter course using Standard (Brown)® No. 51,
9" x 18" Starters, at eaves lengthwise and parallel
to same, breaking joints with and entirely cover-
ing the first starter course. Then apply first main
body course using Conglomerate Brown® No. 50,
9" x 18", and (Indian Red® No, 50,9 x 18") (Nat-

ural Gray® No, 50, 9"x18") j mark out color not to
be considered ) Johns-Manville Asbestos Shingles,
breaking joints with and entirely covering the
starter courses; after which proceed in the regu-
lar manner as with wooden shingles or slate, ex-
posing & inches to the weather and fastening
each shingle in place with two galvanized iron
(or copper) needle pointed shingle nails, Never
drive the nails down tight; it is only necessary to
drive them firmly.

The wvarious shades of “Colorblende™#
tos Shingles shall be laid at random.

HIPS AND RIDGES

Construct “Boston” (or “Chicage™) Hip and
Ridge using No. 50 Johns-Manville Asbestos
Shingles—(color to be as selected),

FLASHINGS

Flash all chimneys, wvalleys, ete., with copper
or other approved material.

Asbes-

American Method

(Shingles Lai

“Colorblende™® Asbestos Shingles (No. 52

When this specification is used, begin it by re-
peating the first paragraph, regarding the roof
l:.‘].'!’.'f.:].'!f of the 5peciﬁcati0n EII:HJVE, continuing as follows:

Apply 14" thick x 113" wide furring strip
parallel with and flush with the eaves, then apply
one course of (Brown) 412"x18" starters, (these to
be made on the job from No. 51, 9" x 18" starters)
at eaves lengthwise and parallel to same, over-
hanging the eaves about 1”. Then apply first main
body course using Conglomerate Brown* No. 52,
g"x18", and (Indian Red* No. 52, 9"x18") (Nat-
ural Gray* No. 52, 9" x18") (mark out color not
to be considered) Johns-Manville Asbestos Shin-
gles breaking joints with and entirely covering
the starter course; after which proceed in the
regular manner as with wooden shingles or slate,

#Fhen Johns-Manville {147)

in one color, emit the word

d Horizontally)
1 thick, rough edge!
exposing 31" to the weather and fastening each
shingle in place with two galvanized iron (or
copper) needle pointed shingle nails. Never drive
the nails down tight, it is only necessary to drive
them firmly.

The various shades of “Colorblende”* Asbes-
tos Shingles shall be laid at random.

HIPS AND RIDGES

Construct “Boston” (or “Chicage™) Hip and
Ridge using MNo. 50 Johns-Manville Asbestos
Shingles—(color to be as selected).
FLASHINGS

Flash all chimneys, valleys, etc,, with copper
or other approved material.

Ashestos Shingles are to be laid
Colorblende” in the shove speci

fications, Insert the desired color where required,
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L] L]
Specifications
{ Comtinmed |
In the following specifications reference is made to definite sizes and
styles of shingles, W here other sizes and stvles are to be specified, insert
coldor, size, stvle number and weather exposure as desired.  (Ses pages 151

and 1538 for necessary data, )

American Method
Standard Asbestos Shingles (No. 3, No. 4, No. 5 or No. 6, 14" thick, smooth edge).

Lay roof boards in the usual manner, breaking
joints and nailing securely in place, with at least
two nails at each rafter, leaving no loose ends.
The roofing boards shall be well seasoned, of nar-
row width and uniform thickness; tongue and
grooved preferred. Ower the roofing boards lay
one thickness of Johns-Manville Ashestos Slaters’
Felt, laying horizontally with a 4-inch lap, and
with 12-inch laps on ridges, hips and wvalleys.

Apply 14-inch thick by 1l2-inch wide furring
strip parallel with and flush with eaves, then
apply one course of No. 51 #*(B), 9 x 18 inch
starters at eaves lengthwise and parallel to same,
overhanging the eaves about 1 inch. Then apply
first main body course using No. 5 “(A) shingle,
breaking jeoints with and entirely covering starter
course; after which proceed in the regular man-

ner as with wooden shingles or slate, exposing 7
inches to the weather and fastening each shingle
in place with two galvanized iron {(or copper)
needle pointed shingle nails. Newver drive nails
down tight, it is only necessary to drive them
firmly.

HIPS AND RIDGES

Owver the ridges and hips apply Johns-Man-
ville Asbestos Ridge and Hip Roll with not less
than 3-inch lap, fastened in place with special
ridge roll fasteners, or construct “Boston” (or
“Chicago™) Hip and Ridge, using No. 5 shingles.

FLASHINGS

Flash all chimneys, valleys, etc., with copper
or other approved material,

Hexagonal Method
Standard Ashestos Shingles (Nos. 60 or 70, 13" thick, smooth edge).

Lay roof boards in the usual manner, breaking
joints and nailing securely in place with two
nails at each rafter, leaving no loose ends. The
roofing boards shall be well seasoned, of narrow
width and uniform thickness; tongue and grooved
preferred. Ower the roofing boards lay one thick-
ness of Johns-Manville Asbestos Slaters’ Felt,
laying horizontally with a 4-inch lap, and with
12-inch lap on ridges, hips and valleys,

Apply a I4-inch thick by 17z-inch wide furring
strip parallel with and flush with eaves, then
apply one course of No. 17 *({C) starters at eaves
lengthwise and parallel to same, overhanging the
eaves about 1 inch. Apply second starter course
using No. 61 #*(B) shingles at eaves lengthwise
and parallel to same, breaking joints with and en-
tirely covering the first starter course. Insert
copper storm nails between abutting ends of
shingles of second starter course.

Cover balance of roof with No. 60 *(A) 12"x12",
Johns-Manville Asbestos Shingles with copper
storm nails protruding through hole in lower cor-
ner; these shingles to be laid with their side edges

forming a 45 degree angle with the eaves. Bend
down copper storm nail protruding through the
shingle, insert copper storm nails between abut-
ting corners of shingles and securely fasten each
shingle in place with two galvanized iron (or
copper} needle pointed shingle nails. Never
drive nails down tight; it is only necessary to
drive them frmly.
HIPS AND RIINGES

Ovwer the ridges and hips apply Johns-Manville
Asbestos Ridge and Hip Roll, with not less than
3-inch lap, fastened in place with special ridge
roll fasteners,

FLASHINGS

Flash all chimneys, valleys, etc., with copper
or other approved material.

DIAGONAL METHOD

The Diagonal Method (No. 9 or 12) Asbestos
Shingles are applied in the same manner as spec-
ified for the Hexagonal Method. The foregoing
specification will apply by substituting the de-
sired size and style number.

*Refe.r to sketches on pages 157 and 158 for identification of alphabetical references.
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Flexstone Asbestos Shingles afford better service and
greater fire protection because of their all-mineral, asbes-
tos rock fibre felt base,

Johns-Manville Flexstone Asbestos Shingles
(Slate Surfaced)

HERE for any reason the archi-

tect prefers a flexible, slate sur-

faced shingle Johns-Manville
Flexstone Asbestos Shingles are recom-
mended for any size of building with a
roof pitch sufficient to accommodate this
type of roof covering.

Flexstone Asbestos Shingles are an im-
proved, all-mineral form of the flexible

slate surfaced shingle. There are two
types of flexible slate surfaced shingles on
the market today. One is the so-called
asphalt shingle and the other is the Johns-
Manville Flexstone Asbestos Shingle. Al-
though quite the same in surface appear-
ance, the Johns-Manville Flexstone Asbes-
tos Shingle is radically different and more
desirable because of the basic raw material
of which it is made.

Flexstone Asbestos Shingles are Rock — Not Rags

In a modern sky-scraper the strength
and everlasting qualities of the foundation
determine the durability, safety and use-
fulness of the structure; so it is with a
flexible, slate surfaced shingle.

A shingle cannot be better than its
foundation. The felt base is its backbone.
It depends for its useful life upon the re-
sistance of its felt to fire, time and weath-
er. Therefore, the most important thing
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about a roofing of this kind is the nature
of the raw materials used in the manufac-
ture of the felt.

The base of the ordinary asphalt shingle
is a rag felt which is partly rags and in
some cases partly jute, waste paper and
other refuse material. It will burn to a
cinder.

The base of Johns-Manville Flexstone
Shingles is the same asbestos rock fibre
that is used in all Johns-Manville Asbestos
Roofings. It is proof against rot, weather
and fire.

That is why Flexstone Asbestos Shin-
gles are superior. The natural durability
—the practically indestructible nature of
their asbestos felt base assures longer and
more economical service and a greater de-
gree of fire protection.

Flexstone Asbestos Shingles are better,
more durable and more fire-safe because
of what is IN them rather than because of
what is ON them. And yet they cost little
more than rag-felt shingles.

As for the surfacing: On Flexstone

Shingles the only function of the slate is
to provide an attractive, colorful surface
rather than a further protection for the
felt. Asbestos felt needs no such protec-
tion. It is not dependent upon any kind
of surfacing for its resistance to time, fire
and weather.

Flexstone Asbestos Shingles are attrac-
tive in appearance; moderate in first cost,
easy to apply, fire-safe and they will not
curl when properly applied.

Flexstone Asbestos Shingles are fur-
nished with a surfacing of crushed slate
in soft Red, a cool Green and a rich Blue-
black.

Johns-Manville Flexstone Shingles are
approved by Underwriters’ Laboratories,
Inc. ASBESTOS SHINGLES ARE THE
ONLY FLEXIBLE COMPOSITION
SHINGLES that take base rates of insur-
ance. Flexstone Asbestos Shingles have
been labelled Class “B,” the highest rating
for this type of shingle. Many localities
prohibit roofs of lower rating than Class
iiB"I'I

Made in Two Styles and Three Sizes

(1) Flexstone
Rectangular Indi-
vidual Shingles:
size 8" x 1234"; 424
shingles will cover
100 square feet of
surface. Shipped in
bundles of 1/ square
of 106 shingles, in-
cluding directions
for application. Ap-
proximate shipping

: Flexstone Ashestos
weight: 230 lbs. per  Individual Shingles.
Size 8" x 1234"

square.
6 lbs. of 1" large head galvanized nails
per square required for application.
(2) Flexstone Strip Shingles. A strip
of asbestos slate surfaced felt 32" long by

10" or 1234" wide, notched to represent
four shingles. 112 strips will cover 100
square feet. Shipped in bundles of 14
square of 56 strips, including directions
for application. Strip shingles are quicker
and easier to lay and require fewer nails.
Approximate shipping weight 10" width
185 lbs., 1234" width 240 lbs. per square.

4 1bs. of 1" large head galvanized nails
per square required for application.

[T T e T T T e - i

T

Flexstone Asbestos Strip Shingles
Bize 32" x 10" or 1234".
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Standard Specifications for Application of Johns-Manville
Flexstone Rectangular Individual Asbestos Shingles

( Size 8"
ROOF BOARDS
Lay the roof boards in the usual manner,
breaking joints and nailing securely in place with
at least two nails at each rafter, leaving no loose
ends, The roof boards shall be well-seasoned,
of narrow width and uniform thickness; tongued
and grooved preferred.

MATERIALS

Shingles shall be a heavy weight single thick-
ness of asbestos felt impregnated with asphalt, the
weather surface to be covered with crushed slate,
same to be Johns-Manville Flexstone Rectangular
Asbestos Shingles (red. green or blue-black), size
8" x 1234", laid up in the following manner:

ROOFING

At the eaves apply sheet metal drip edge
{painted both sides), or a wooden strip, over-
hanging the eave approximately 2".

Line the valleys with sheet metal, or Johns-
Manville Flexstone Slate Surfaced Asbestos Roof-
ing. If the slate surfaced roofing is used it shall
be applied in two layers, the first layer being 12"
wide and the second or top layer, being 20" wide.

Lay the first, or starting course, of shingles
vertically and butted together, flush with drip
edge, thus making a solid strip along the eave,
1234" wide.

Lay another starting course directly on top of
the first and flush with same, starting at the left
with a one-third width shingle (223" x 1234"),
so that all joints will be broken with first starting
course. Space these shingles 12" apart.

Start the first main body course at the end 4"
up from the eave, with a whole shingle. Start the
next course with a two-third width shingle
(514 = 1234"). Start the third main body course
with a whole shingle, and the fourth course with
a one-third width shingle, and so on in rotation,
breaking all joints one-third and two-thirds and
spacing all main body shingles 14" apart.

All shingles shall have a weather exposure of 4",

NAILING ;
Each shingle shall be nailed to the sheathmg
with two large head galvanized nails at least 1
long. These nails shall be placed 5" above the
butt and 34" in from the sides.
HIPS AND RIDGES
After the main body shingles have been ap-
plied, hips and ridges shall be covered with Johns-
Manville Flexstone Slate Surfaced Asbestos Roof-
ing or individual shingles.

x 123{")

If the slate surfaced roofing is used it shall be
cut into strips approximately 8" wide and applied
extending 4" each side of hip or ridge. Both edges
shall be securely nailed with large head galvan-
ized nails at least 1" long. These nails shall be
spaced approximately 2" center to center and
placed 24" from edge.

If the individual shingles are used application
shall be started at either end of ridge and lower
end of hip. Apply one shingle flush with main
body shingles, extending 4" each side of hip or
ridge. Apply another shingle in the same man-
ner and directly over the first. Apply the next
shingle in a similar manner, 4" from the butt of
the first shingle, fastening each shingle with two
large head galvanized nails at least 1” long. These
nails shall be placed 5" from the butt and 34" in
from the sides, one either side of ridge or hip.
Apply succeeding shingles in a similar manner,
exposing 4" of each shingle to the weather,
FLASHING

Flash and counter flash, where necessary, with
sheet metal applied in an approved manner.
SIDING

Except as hereinafter noted, the specification
for applying roofing shall apply to Siding:

Allew 14" space around all doors, windows,
etc., to permit shingles to be carried behind face
boards, (these face boards shall be put on after
the shingles have been applied and shall lap the
shingles at least 2".)

The shingles shall be exposed 3" to the weather,
nailing each shingle with two large head galvan-
ized nails at least 1" long. These nails shall be
placed 4" above the butt and 1” in from the sides.
Secure the two lower corners of the exposed butt
of each shingle with small copper brads or small
headed nails.
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Standard Specifications for the Application
of ]ﬂhn5~ManvﬂIe Flexstone Asbeatﬂs Strip Shingles

iSL.E 10" x 32" or 123" x 32"
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ROOEF BOARDS
Lay the roof boards in the usual manner,
breaking joints and nailing securely in place with
at least two nails at each rafter, leaving no loose
ends. The roof boards shall be well-seasoned,
of narrow width and uniform thickness; tongued
and grooved preferred.

MATERIALS

Shingles shall be a heavy weight single thick-
ness of asbestos felt impregnated with asphalt, the
weather surface to be covered with crushed slate,
same to be Johns-Manville Flexstone Asbestos
Strip Shingles (red, green or blue-black), size
10" x 32" or 1234" x 32", laid up in the following
manner :

ROOFING

At the eaves apply sheet metal drip edge
(painted both sides), or a wooden strip, over-
hanging the eave approximately 14".

Line the wvalleys with sheet metal, or Johns-
Manville Flexstone Slate Surfaced Asbestos Roof-
ing. If slate surfaced roofing is used, it shall be
applied in two layers, the first layer being 12"
wide and the second, or top layer, being 20" wide.

Lay the first, or starting course, of shingles
flush with the drip edge with the cutouts up the
roof, butting the strips end to end.

Lay another starting course directly on top of
the first and flush with same, with the cutouts
down the roof, breaking joints. Butt the strips
end to end.

Start the first main body course at the end 4"
up from the eave, with a strip from which half of
the end shingle has been cut longitudinally, Start
the next course above with a full width strip, and
50 om in rotation to break joints,

All shingles shall have a weather exposure of
4",

NATLING
Strips shall be nailed to the sheathing with one
large head galvanized nail at least 1" long abaove
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each cut-out, and one at the end of each strip.
These nails shall be placed 5" up from the butt
and 33" in from the sides. Center nails shall be
driven first.

HIPS AND RIDGES

After the main body shingles have been applied,
hips and ridges shall be covered with Johns-Man-
ville Flexstone Slate Surfaced Asbestos Roofing
or individual shingles.

If the slate surfaced roofing is used, it shall be
cut into strips approximately 8" wide and applied
extending 4" each side of hip or ridge. Both edges
shall be securely nailed with large head galvan-
ized nails at least 1" long. These nails shall be
spaced approximately 2" center to center and
placed 34" from edge.

If the individual shingles are used same shall
be cut from the strip shingles and application
shall be started at either end of ridge and lower
end of hip. Apply one shingle flush with main
body shingles, extending 4" each side of hip or
ridge. Apply another shingle in the same manner
and directly over the first. Apply the next shin-
gle in a similar manner 4" from the butt of the
first shingle and fasten with two large head gal-
vanized nails at least 1” long. These nails shall
be placed 5" above the butt:and 34" in from the
sides, one either side of ridge or h:p Apply suc-
ceeding shingles in a similar manner, exposing 4"
of each shingle to the weather.

FLASHING

Flash and counter flash, where necessary, with
sheet metal applied in an approved manner,

Siding—MNote: Refer to same paragraph in spe-
cification for Flexstone Individual Shingle on
page 163 and follow same instructions. In writing
this specification, copy as part of it the “Siding”
paragraph, making the following change: “These
nails shall be placed 4" above the butt and 1*
from the cutout.,”
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Edgewater Saw Mills,
covered with Johns-Man

Johns-Manville Rag

L g

Tompkinsville, M. Y.,
ville Rag-Felt Roofing.

-Felt Shingles and

Ready-to-Lay Roofings

HILE our Asbestos Ready-to-lay

U —V Roofings are the most satisfac-

tory and economical in the long
run, sometimes the matter of first cost, or
nature of the building, confines the choice
to the rag-felt type of roofing.

To meet this demand Johns-Manville
makes rag-felt roofings, and makes them
according to the same high standards of
manufacture that govern the production
of all its roofings. This assures the best
return on the money invested no matter
what type you buy.

Johns-Manville Rag-felt Roofings are
made of carefully selected, clean rag-stock
free from straw, jute and similar shoddy.
This rag-stock is fabricated into tough
felts that are thoroughly saturated, liter-
ally soaked with a combination of water-
proofing, life-giving, natural asphalts,
sealed into the felt by a heavy coating of

16

the same natural asphalts on both sides.

The life of rag-felt roofing is largely
dependent upon the character of the
waterproofing used, so we choose only
those that best resist the action of the sun
and wear and tear of weather.

In the selection of our asphalts we have
no particular one to exploit. We com-
pound and process asphalt materials in
the light of most recent, up-to-date knowl-
edge, without regard to what anyone else
is doing or exploiting. We own no oil
wells; we own no asphalt deposits; we are
free to buy and use what experience
teaches us is best. Therefore, the choice
of the asphalts for roofing is made with
the primary object of giving to the felt
the maximum protection against time,
weather and water, and to assure longest
service with the minimum upkeep expense.
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Where Used —How Furnished
]DHNS-MAN?ILLE Rag-Felt Ready Roofings

or more to the foot,

square rolls.

are packed in each roll.

give splendid service.

45 lbs.; heavy, 55 lbs.

are for use on roof decks where the pitch is 115"

Made 32" wide and shipped in one-square rolls
(108 sq. ft.) or two-square rolls (216 sq. ft.), except
Slatekote Brand, which is shipped only in one-
Pyramid Kaps or nails and cement,
(as ordered), as well as directions for application

Pilot Brand

The best grade of rag-felt roofing, which will
Extensively used for barns,
sheds, outhouses, garages, etc.
weights: light, medium and heavy. Approximate
shipping weight per square: light, 35 1bs.; medium,

Made in three

Slatekote Brand

For use where an ornamental surfaced,
inexpensive rag-felt roofing is desired.
Made of a heavy sheet of rag-felt armored
with a coating of crushed RED, GREEN
or BLUE BLACK slate, which is securely

imbedded in asphalt on the surface of the
felt. Has a 2" selvaged edge to permit
the proper joining of laps. Made in one
weight only; shipping weight, about 85
Ibs. per square.

Johns-Manville Slatekote (Rag-Felt) Shingles

Slatekote Shingles are made of the same
high grade rag felt and under the same
standards as Johns - Manville Rag-Felt
Roofings described on page 165.

The base of Slatekote Shingles is a
tough piece of rag felt heavily saturated
and coated with natural asphalt and sur-
faced with crushed red, green or blue-
black slate.

They afford better and longer service
than the ordinary rag-felt shingle because
of the greater care in the choice of the rag

stock, and the generous amount of asphalt
saturation and coating used, and yet they
cost about the same as the others.
Furnished in two styles—Individual
Shingles and Strip Shingles. Individual
Shingles 8" x 1234"; shipped in bundles
of 14 square; weight approximately 230
lbs. per square. Strip Shingles furnished in
two sizes, 10" x 32" and 1234" x 32". Both
sizes shipped in bundles of 14 square;
weight approx. 190 1bs. per square for 10"
width, and 240 Ibs. for the 12%4" width.
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An asphalt-asbestos fibre

liquid coating for use on all
metal and composition roof-
ings. It is made in two col-
ors, red and black, and in
two consistencies—known as
Ground and Unground Fib-
- rous Enamel.
Ground Fibrous Enamel indicates that
the incorporated asbestos fibre is ground
to considerable fineness, and when applied
to a roof produces a film that is smooth
and paint-like in finish.

Unground Fibrous Enamel indicates
that the incorporated asbestos fibre 1s
of such length as to carry more of the as-
phalt content with it, thereby producing
a heavy body to the finished product,
which, when applied to a roof, produces a
thick, “dauby” film.

Johns-Manville Asbestos
Slater’s Felt

N insulating felt made of asbestos

Aﬁbrea, impregnated with natural

asphalts. Used as an insulating

and waterproofing material between roof

boards and shingles, slate, tile, etc.; also

between siding and shingles and for
similar building insulating purposes.

The asphalts and oils used are the best
obtainable, selected for their durability
after years of extensive laboratory tests
and field experience. The incorporated
asbestos fibre has the same relation to our
Fibrous Enamel as a pigment has to paint
—it greatly retards the action of the ac-
tinic rays of the sun, the most destructive
natural element to paints and coatings.

Johns-Manville Fibrous Enamel is the
highest class product of its kind made. It
is inexpensive and renders excellent ser-
vice on any metal or composition roofing.

Ground and Unground Fibrous Enamel
have a covering capacity of approximately
100 to 225 square feet per gallon, respec-
tively, depending somewhat on the condi-
tion of the surface to be coated. Two coat
work is always advisable.

As it contains no vegetable,
animal or organic material it is
rot and weatherproof and will
last indefinitely. Made 32"
wide and shipped in 3-square
rolls. Weight approximately
14 1bs. per square.

Johns-Manville Asphalt Roofing Cement

For the application of built-up roofing
or to re-waterproof and provide a weather-
proof surface finish for old roofing felts;
for the laying of patch strips or full
sheets of felt in general roofing repair
work, where conditions demand a mop-
ping of hot asphalt.

Johns - Manville Asphalt Roofing Ce-
ment is shipped in full, one-half and one-
quarter drums, weighing approximately
400, 200 and 100 lbs., respectively. As
shipped it is a solid, hard mass which is
melted in kettles at the job and applied
hot.
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Johns-Manville Asbestos Roof Putty

A plastic cement used to stop leaks,
due to holes in tin, zinc, slate, shingle,
wood or composition roofs, gutters or
flashings; also for pointing up around
leaky chimneys, skylights, etc.; in fact,
may be used for any job where leak-proof

repair cement is desired.
Shipped ready for applica-
tion in black, red and gray in
1, 2, 3 and 5 lb. cans, 25,
50, 150, 300 and 500 1lb. con- =
tainers.

Johns-Manville Iron Preservative

A high class asphaltic liquid coating
made of materials selected for their known
durability. This product is made under
two formulas, known as Inside and Out-
side Iron Preservative.

Inside Iron Preservative is immune to
the action of lime, and is therefore recom-
mended for use on structural steel which
may or may not be encased in cement or
other mortar and where the sunlight is in-
direct.

Outside Iron Preservative is designed
principally for outside work, as it pos-
sesses high resistance to the actinic rays of

the sun, acid and gas fumes. It is recom-
mended for use on all exposed metal work
such as steel bridges, corrugated iron sid-
ing, iron lamp posts, iron fences, water
tanks, fire escapes, cranes, trolley poles,
iron electric railway poles, farming imple-
ments, etc.

Both Inside and Outside Iron Preserv-
ative dry hard and with a reasonably
bright finish. Neither will peel or crack
if used over a dry, well-cleaned surface.
Two coat work is always advisable, pre-
ferably a shop coat of red lead and a field
coat of Iron Preservative or two coats of
Iron Preservative in the field.

Johns-Manville Cold Water Paint

(For Interior Use)

Johns-Manville White Cold Water
Paint makes a durable, fire-resisting coat-

After an application of Johns-Manville
Cold Water Paint.

ing for all interior building and other
surfaces; brick, stone, concrete, plaster
or wood. For the interior of train
sheds, factories, warehouses, garages,
docks, freight houses, interior squash, ten-
nis and handball courts, gymnasiums, ho-
tels, clubs, hospitals, office buildings,
stables, etc.

Furnished in white and sixteen tints,
which can be intermixed to obtain any
other desired tint, or can be deepened in

tone by adding a small portion of ordinary
tinting colors.
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Johns-Manville
Transite

Asbestos Wood
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Johns - Manville o o,
(Flat)  Transite P o,
Asbestos Wood 1 T R a—

provides durabil-
ity, economy and
fre protection in-
side or outside of
buildings as
shown by these
views of a Boston
and Westchester
Railroad Station
in New York.

OHNS-MANVILLE Transite Asbes-
J tos Wood is a (flat) rigid, all-mineral
material for general use in permanent,
fireproof interior and exterior construc-
tion, in place of natural wood, plaster, wall-
board, stucco or sheet metal.
Johns-Manville Transite Asbestos
Wood is made of asbestos fibres and Port-
land cement united under hydraulic pres-
sure into dense, homogeneous, structur-
ally strong sheets of various sizes and
thicknesses.
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Johns-Manville Transite Asbestos
Wood has all the desirable properties of
natural wood and sheet metal but it is su-
perior to them. Unlike natural wood
Transite is not inflammable. It cannot
burn because it is actually a sheet of stone
—neither will it rust, dent or buckle like
sheet metal. And Transite never needs
paint or any other surface protection
which eliminates the expense and bother
of maintenance so necessary for natural
wood and sheet metal.

Easy to Apply

Johns-Manville Transite is easy to ap-
ply. It is comparatively light in weight
and can be handled in the same manner
and with practically the same ease as any
hard wood. It can be cut and worked
with ordinary tools and fastened with
nails, screws or bolts.

It is unaffected by water, alkali and
most acids. Sudden or extreme changes

of temperature do not affect it in any way;
it actually becomes tougher with age.

It has many of the physical character-
istics of ordinary wood, except that it is
harder and takes a higher polish.

It has a fibre strength under transverse
loads of 3,500 pounds per sq. in., being
about two-thirds as strong as ordinary
wood.
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Attractive Appearance

Transite has a neat, attractive appear-
ance. Its smooth, gray surface permits
its use just as it comes from the factory
but where it is necessary to have Transite
match the surroundings it can be painted,
varnished or grained as desired.

In every way Transite Asbestos Wood
is the ideal material for walls, partitions,
panelings, ceilings, fire doors, roofing or
siding, because it provides the maximum
of fire protection and durability with the

minimum of construction thickness.

Johns-Manville Transite Asbestos
Wood is approved by Underwriters’ Lab-
oratories, Inc.

Its fireproof nature, its durability, its
service economy and many other desirable
qualities recommend it strongly to archi-
tects and engineers for use in railway sta-
tions, public buildings, restaurants, shops,
garages, factories and for many of the
purposes suggested in the list below.

How Furnished

Transite Asbestos Wood is made in two
finishes — STANDARD and SPECIAL.
Standard Transite is reasonably smooth on
both sides. Special Transite is perfectly
smooth on both sides and is preferable for
use where precise and uniform thickness
throughout is desired. Both kinds are
furnished in sheets 36" x 48", 42" x 48" and
42" x 96" in the thicknesses shown below.
The finish of the 14" thickness is slightly

different—it is reasonably smooth on one
side and slightly pebbled on the other.
It is only furnished in the 42" x 96" sheet
when specially ordered.

Where it may be desired to use a flat
instead of a corrugated material, Special
Lipped Transite is recommended. Details
of application of this material will be
found on page 173.

Thickness: ........14" 3" " By L ! " 1 11y 1! 13, 2
Approximate Welght
per Sq ft. Ibs.,, 1.7 2.1 2.8 34 4.0 53 7.6 10.1 13.0 15.7 18.5 21.0
A Partial List of Uses in Prominent Industries
Automobile Menufacturers ~ Table, sink tops and hoods ol Refineries Smoke jacks
Ventilators Ventilators

Acid fume ducts and openings
Automobile foot boards
Eaffles

Manufacturing General
Drying and enameling ovens

Ceilings, walls, partitions. sid-  Baffles—Over oil stills: in stor-
ings; walking surface over age battery dry oplate kilns;
enameling ovens; over rail- between Burton stills

Ceilings, walls and partitions
Curtain wall: between condens-
ers in refinerfes

Bmoke Ducts

Rubber and Rubber Goods

Cabinets. boxes and smular :
equipment Manujacturers
Dampers Ceilings., walls, partitions

road switching tracks in ware-
houses

Dry klns

Furnace dampers and doors

Smoke Aues and breeching lin-
ing

Ventilators

Chemical Industry

Acid fume ducts and openings

Bus-bar barriers and spacers

Ceilings, walls and partitions

Cabinets, boxes and similar
equipment in laboratories, etc.

Fume Hoods

General Fireproofing

Furnace dampers and doors

Smoke fues and breeching lining

Ceilings, walls and partitions

Canopies over loading platforms

Cabinets: boxes and similar
equipmment

Dry Kiln Partitions

Fire doors

General Fireproofing

Fireproof Partitions—0Offce and
Industrial buildings

Furnace dampers and doors

Fireproofing Elevator shafts

Powder Houses

Smoke Fues
lining

Storage Bins

Siding and roofing

ol and Gasoline
Rooms

Ventilators

and  breeching

Storage
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General Fireproofing

Furnace and Flue dampers and
doors

Fire Barriers

Housing  for  Insulated Pipe
Lines
Ventilators

Railroads

Ceilings, walls and partitions

Canopies over stations and load-
ing platiorms

General Fireproofing

Under upholstering of car seats
where heating coils are in-
stalled

Portable houses

Curing rooms

General Fireproofing
Furnace dampers and doors
Laboratory Table tops
Ventilators

Textile Industry

Actd fume ducts and openings

Binz for storage ol hemp, saw-
dust or textiles

Ceilings, walls and partitions

Fire doors

General Fireproofing

Smoke fues  and
lining

Table tops

Ventilators

breeching



Transite Asbestos
Wood gives in-
terior walls and
ceilings the ut-
most 1n attrac-
tiveness, This is
the station dining
room, Erie B. K.,
Jersey City, N. ].

Office partitions
of Transite are of
rock as durable
as the building's
foundation. Alse
attractive, light in
weight and easily
decorated.

Thiz station of
the Boston and
Westchester E. E.
(New York) is
permanently pro-
tected by its sid-
ing of fire-proof
and weather-proof
Transite Asbestos
Wood.
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Johns-Manville Transite
Asbestos Wood Stacks
and Caps

Johns-Manville Transite
Asbestos Wood

Ventilators

Painting and similar forms of maintenance are unnecessary with these two

products,

Eeing made of Transzsite Asbestos Wood their all-mineral com-
position dehes weather and acid fumes.

They never need painting and

actually grow tougher with age which is the exact reverse of experience
with wood or iron products.

OHNS-MANVILLE Transite Asbestos
Wood Stacks and Caps are made in all
sizes and for all purposes. The mater-

ials used in the construction of these stacks
is Transite Asbestos Wood described in
detail on page 170.

They are used principally over forges in
machine shops, on gas houses and chemi-
cal laboratories, or as flues for conducting
acid and alkaline gases, as they are quite
impervious to such destructive agencies.

We are in a position to quote on Johns-
Manville Transite material made to any
special shape for stacks, flues, hoods or
ducts.

Prices upon application.

OHNS-MANVILLE Transite Asbestos

Wood Ventilators are adaptable wher-

ever the common wood, iron and cop-
per ventilators are installed. They are es-
pecially recommended for engine houses,
gas and power houses, laboratories, fac-
tories, etc., where it is essential to select
a material that will withstand the action
of acid and alkaline fumes and gases.

These ventilators are constructed of
Johns-Manville Transite Asbestos Wood
as described on page 170, that is, a compo-
sition of Asbestos Fibre and Portland Ce-
ment—recognized as the most durable
and time-resisting materials used in en-
gineering. Prices upon application.

See next page for dimensions, etc.
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Johns-Manville Transite Asbestos Wood Ventilators

[(Continued)

T Nt

Type “D."

DESCRIPTION

The following tabulation describes those parts of
the wventilators illustrated above which are marked

with similar letter references:

B oo sromminns Johns-Manville Transite Asbestos Wood Stack

N.. ....Johns-Manville Transite Asbestos Wood Guard

B ..Johns-Manville Transite Asbestos Wood Upper Cone

R .. Johns-Manville Transite Asbestos Wood Lower Cone

8. .. Angle Iron Ventilator Support

T ...Bar Iron Cap Support

Lk ...Bolt and Separator Cap Support

W.. ...Round Head Stove Bolt

X.. ..Lag Screw

TAELE OF DIMENSIONS IN INCHES
Tyoe 0

No. No. a b [ d e f £ h j k
1 11 10 20 17 14 7 1 514 214 3 Lg
2 12 18 36 k11 21 1014 114 7 314 [ 1
3 13 24 49 42 3o 14 2 9 5 6 14
4 14 30% 61 54 42 14 5 9 5 8 L3
5 15 36 74 G4 48 21 3 14 7 0 Ls

* Outside diameter of stack,

176



Johns-Manville

e —

Housline

Widely Known for Many Years
as Keystone Hair Insulator
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Johns-Manville Housline

OUSLINE is a building insulation
that meets adequately the three re-
quirements for such a material:

—It saves coal.

—It makes buildings more comfortable

summer and winter.

—It retards the passage of sound

through walls, partitions and floors.

Housline is used in new buildings or
old, wherever it is desirable to prevent the
passage of heat, cold, moisture or sound—
offices, factories, warehouses, dormitories,
dwellings, mills, etc.

The saving in coal by the use of Hous-
line for the insulation of outside surfaces
quickly pays for the material and the cost
of its application. The
even temperature of
buildings insulated

Waterproof felt. Housline,

Building paper.

Hair Insulator.

Illustration shows con-
struction of Johns-Manville

with Housline makes your workers more
comfortable and healthful—a sure way to
increase output and reduce waste.

Progressive architects and owners spe-
cify building insulation because they
know the value of heat conservation and
comfortable buildings for their person-
nel.

Johns-Manville Housline meets their
requirements because it is the best and
most economical insulation made.

If it is your desire to reduce coal bills
each year and have buildings that are
more comfortable and quieter the year
around, you will specify Johns-Manville
Housline.

Building Insulation

An Investment in Comfort and Economy

Efficient wall, floor, ceiling and roof
insulation is an investment—not an ex-
penditure. It pays dividends every year
it is in service in the added comfort
and greater operating economy it af-
fords.

But what is proper and efficient insula-
tion? How can owner, engineer or archi-

tect differentiate between the good and
bad in the various kinds of insulation that
are offered? Clearly, the best insulation
must answer certain definite requirements
and because Housline measures up
squarely to the conditions for which it is
recommended we offer it as the best insu-
lation and stand ready to prove our claims.
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A Few Reasons Why Johns-Manville
Housline Is Superior

O meet the exacting demands of
modern construction practice a build-
ing insulation must be sanitary, fire-
resisting and durable or it is a menace
to health, to safety and

clean, furnish refuge for vermin, are high-
ly inflammable, rot, “pack down™ or have
little or no insulating value because they
are too tightly packed or are not adaptable
as good insulation.

to your investment.

It must be durable
because deterioration
and the necessity for
replacement in a few
years not only mean
annoyance and expense
but such work is prac-
tically impossible after
the building has been
completed and occu-

Johns - Manville
Housline, because of
its construction and
the materials of which
it is made, has none of
these drawbacks.

The insulating ma-
terial used in Hous-
line is Nature's own
protection—chemically
cleansed cattle hair, se-

pied. And it certainly
should not carry flame.

And what is more
important—it must be
vastly more than a
mere “filling.” It must insulate effectively
by offering the maximum resistance to
heat, cold, dampness and sound.

How many insulations meet such rigid
requirements? Investigation shows that
the majority of the average “insulations”
can be quickly rejected. They are un-

This building at the Edgewater Plant of

The Warner Sugar Rehning Company is

insulated against heat and cold by Johns-
Manville Housline,

curely stitched be-
tween a sheet of water-
proof felt and a sheet
of building paper. You
are thereby afforded
the most efficient building insulation.

Housline wont “pack down;” it wont
carry flame; it is thoroughly cleansed and
vermin proof and will not rot. Once ap-
plied it gives permanent insulation with-
out maintenance cost.

Actual Savings in Coal by the Use of
Johns-Manville Housline

The illustrations on page 183 show typi-
cal methods of outside wall construction
with Johns-Manville Housline installed
as a heat and cold insulation, in compari-
son with the same forms of construction

without insulation. 1 :
No. 1 shows wall without insulation.

Nos. 2 and 3 show application of one
layer of Johns-Manville Housline. No. 4
shows the application of two layers of
Housline.

As an example of the efficiency of
Housline, the rate of heat transmission
through No. £ is only .182 B.t.u. per square
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foot of exposed wall sur-
face per hour, per degree
temperature difference be-
tween air inside the build-
ing and air outside, while
the loss through the same
construction (No. 1), with-
out Johns-Manville Hous-
line, 1s .28 B.t.u. under the
same conditions.

Translating these figures
into pounds of coal saved
by the use of Housline in
outside walls, shows an
actual saving of 236 pounds
of coal for every 100 sq.
feet of exposed sidewalls
during a heating season of 210 days, with
an average temperature difference of
40° F.

The rate of heat transmission through
No. 4 is only .135 B.t.u. per sq. foot per
deg. temp. difference per hour, as com-
pared with the loss of .28 B.t.u. through

The walls and floors of this struc-
ture built by the Horton Building
Co. are sound deadened with Johns-

Manville Housline.
Gross, Architects,

No. 1 under the same con-
ditions. Therefore, there
is less than half of the heat
loss through a wall insu-
lated with two layers of
Johns-Manville Housline as
shown in No.4than through
an uninsulated wall, as
shown in No. 1.

With No. 4 the actual
saving in coal is 348 pounds
for every 100 sq. feet of ex-
posed sidewalls during a
heating season of 210 days,
with an average tempera-
ture difference of 40° F.

The net results to the
user of Johns-Manville Housline are such
a saving in coal consumption as should
pay for the material in a short time; main-
tenance of more even temperature in his
building; cooler in summer, warmer in
winter and more comfortable and quiet at
all times.

Schwartz &

Description of Housline

conisists of a heavy layer of thor-

oughly cleansed cattle hair securely
fastened between two protective sheets.
One side is plain building paper; the other
side heavy waterproofed felt.

The body of Housline is thie best grade
of cattle hair, treated chemically to render
it vermin-proof and odorless. It will not
dry out, split, pack down or rot with age
and lasts indefinitely. As it merely shriv-
els when it comes in contact with fire, it
will not carry flame.

JDHNS - MANVILLE HOUSLINE

Housline is light in weight and there-
fore easy to handle. Itis uniform in thick-
ness throughout and being flexible, fits
odd corners, making it easy to apply.

Furnished in rolls 3 ft. wide containing
250 square feet with the edges bound and
beveled. It spreads on surfaces as easily
as paper or wool felt and is, therefore,
easily applied. The bound and beveled
edges allow a 2" lap instead of having to
be butted, thus assuring tighter and more
effective application.
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Where Used for Insulation or Sound Deadening

is recommended for the following

uses; but this is by no means a com-
prehensive list, as Housline serves in al-
most every place where an efficient, dur-
able material is desired for heat and cold
insulation and sound deadening.

JDHNS - MANVILLE HOUSLINE

Sound Deadening: Factories, mills,
offices, residences, Y.M.C.A.’s, apartment

buildings, schools, hospitals, studios,
hotels, dance halls, theatres, lodge rooms,
dormitories, bowling alleys, etc.

Insulation: Factories, offices, mills,
residences, garages, etc., refrigerator cars,
ice boxes, cold storage and refrigerating
plants.

Detail drawings on page 184 show some
typical methods of insulation.

Special Housline for Special Purposes

Housline for general use is protected
on one side with building paper and the
other with tough waterproof felt. For
special conditions Housline can be fur-
nished with plain or waterproof asbestos
felt or wool felt. Get in touch with the

nearest Johns-Manville Branch, which will
gladly make recommendations.

Houseline Tape; for caulking windows
and other special uses. Saves time and
labor. Keeps out wind, moisture and dust.
Furnished 2" wide in rolls 50 long.

Science Hall, a new building for Marshall College, Huntington, West Va.,

insulated with Johns-Manville Housline.

Houszline saves coal and makes

every building warmer in winter, cooler in summer and quieter all the time,
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This Building of the Warner Sugar Refining Co.
shows Housline in Ideal Construction

The above photograph shows Housline installed between the walls of one

of the buildings at the Edgewater Plant of the Warner Sugar Refining

Company. This is the ideal construction where the conservation of heat
is essential in skeleton frame buildings,
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Diagrammatic Drawings of Typical Wall Constructions
for Johns-Maunville Housline

VERTICAL SECTIONS

Construction No. 1 Construction Neo. 2 Construction Nao. 3 Construction No. 4

KEY TO ALPHABETICAL REFERENCES IN DIAGEAMS
explained in detail in example on pages 179 and 180

A—Clapboards D—Lath and Plaster
BE—Sheathing E—]Johns-Manville Housline
C—Studding

HORIZONTAL SECTIONS

1 F ‘
At | 3 At
|:'i¥-'-"fF 4-c
¥ B—H
B [
I E—-
| .;_D "-_/" =
|k
I J
Ut
Construction No. 1 Construction No. 2 Construction No. 3 Construction No. 4

EEY TO ALPHAEBETICAL REFERENCES IN DIAGRAMS
explained in detail in example on pages 179 and 180

A—Clapboards D—Lath and Plaster
E—Sheathing E—]Johns-Manville Housline
C—Studding F—Air Space
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Details of Application of Johns-Manville Housline
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Industrial Flooring
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Johns-Manville Industrial Flooring

lithic sheet of mineral without con-

struction joints or cracks; that can
be laid in just the right consistency and
thickness to meet the service conditions
under which it is to be used.

A flooring that is resilient; slip-proof;
easy under foot; dry and warm; fire re-
tardant; alkali and acid resistant.

These are the features that make Johns-
Manville Industrial Flooring supreme in
its field—that free it from the shortcom-
ings of other flooring which cannot be
changed to accommodate the varying de-
mands of different services. Johns-Man-
ville Industrial Flooring is a combination
of the best materials and the long experi-
ence of our engineers.

Its remarkable success is due:

1. To the natural durability of the ma-
terials of which it is made.

2. To its “flexibility” which permits
fitting it exactly to service requirements,
and—

3. To the fact that we control every
element in its man-
ufacture and appli-

Q FLOORING that is a solid mono-

trucks, the hard knocks of massive castings
or the comparatively light weight of foot
traffic—and recommend a proper con-
sistency and thickness of Johns-Manville
Industrial Flooring that will assure the
greatest satisfaction. We know before any
of the material leaves our factory what the
floor must do and the recommendation of
our engineer is rigidly followed by expert
workmen whose skill is the result of
constant application of our flooring in
every part of the United States and Can-
ada. So, the flooring, from the first meas-
urement to the final finishing stroke on the
top coat, is in the hands of conscientious
experts—every precaution is taken and the
responsibility for your satisfaction is con-
centrated in the Johns-Manville organiza-
tion.

Johns - Manville Industrial Flooring
consists of a binder or asphalt cement
made up of a combination of natural as-
phalts and a well graded mineral aggre-
gate ranging in size from that passing a
34" screen down to
that which passes a

cation and can
maintain a uniform-
ly high standard.
There is no hit or
miss about Johns-
Manville Industrial
Flooring. Our en-
gineers carefully
study your present
or prospective ser-
vice conditions —
whether the grind-
ing wear of heavy

Canadian Pacific

diar Railway Shep has proven the
superiority of Johns-Manville Industrial Flooring.

200 mesh screen.
The finer aggre-
gate, or that passing
an 80 mesh screen,
is combined with
the asphalt cement
by heating and me-
chanical agitation
at our factory for a
period of several
hours. The mass
is then molded in-
to blocks of con-

i .. v \-r"l

The extremely severe service conditions of the
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venient size for shipment. These blocksare
broken up on the work and reheated to a
temperature of 450° F., mixed with the
coarser aggregate, using a pure asphaltic
flux to help break down the blocks in the
kettle, giving proper consistency in the
floor.

The resilient, softened and plastic mass
is transported to the work in oak buckets,
laid down hot in one and two courses, de-
pending upon the re-
quired thickness and
then given a compara-
tively smooth finish by
rubbing with wood
floats.

Where Used-
How Laid

Johns - Manville In-
dustrial Flooring can
be used for practically
every condition in can-
ning factories, railroad
and machine shops,
passenger and freight
stations, loading plat-
forms and docks, ware-
houses, freight houses,
factories, roundhouses,
cold storage plants,
battery houses, chemi-
cal laboratories, Y. M. C. A. buildings,
creameries, packing houses, office build-
ings, school buildings and institutions of
every kind.

It can be laid over any foundation which
is firm and stable such as wood, brick, con-
crete or tile already in place, in any de-
sired thickness up to 3". The usual stand-
ard thickness is 114" which affords maxi-
mum service at a commensurate cost. Can
be laid in sections of any size and its in-
stallation does not necessarily occasion any
delay in the routine of operation of a plant.

It adds very little to the dead load of
the building as the standard thickness

Vergne Machine

Demands of extremely heavy duty being
satisfactorily met by Johns-Manville Indus- is
trial Flooring in the shop of the De La

of 114" weighs only 18 lbs. to the square
foot in place.

Easy and Economical to Repair

This flooring is not only easily laid but
easily repaired if changes in the floor
surface are made necessary at any time or
where unusual hard service or accident re-
quires an occasional patch. In fact it is the
only monolithic flooring which is so easy
to repair. Just cut out
the damaged section,
reheat the very mater-
ial that has been taken
out, together with a
small amount of flux
which can be obtained
from us, and then re-
lay it. The new spot,
floated and rubbed
down to the proper
level, immediately be-
comes one piece with
and has all characteris-
tics of the surrounding
floor, because it is the
same floor.

Of particular interest
the tabulation of
properties of various
floorings shown on
page 188, which is the result of actual
tests of all the materials mentioned.

Co., New York

This tabulation affords a direct compar-
ison of the merits of Johns-Manville In-
dustrial Flooring with others.

It is always dense, yet it has a certain
amount of resiliency which prevents foot
soreness and fatigue commonly caused by
concrete and other non-yielding floor sur-
faces. Where employees of machine shops,
factories and other operations are compel-
led to stand while at work this adds greatly
to their comfort and efficiency. Further-
more, being dry and warm it is a protec-
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tion against rheumatism and other ailments
common to damp Hooring conditions.

Why Johns-Manville Industrial
Flooring is Superior

It is tough and elastic, it will withstand
extremes of temperatures far better than
any other monolithic floor and will not
chip, crack, crumble
or craze under any
ordinary conditions.

It is hygienic be-
cause it has no
cracks or crevices to
retain dirt, dust or
germs. It is easily
cleaned by flushing,
dries quickly and is
odorless.

Its fire retardant
qualities and other
points of superior-
ity are brought out
by the Underwrit-
ers’ test, excerpts
of which are shown on pages 189 and 190.

Where light or accurate machinery is in
operation or merchandise is stored Johns-
Manville Industrial Flooring is pecul-
iarly satisfactory because it does not or-
iginate or hold dust. It is unequalled

Thompson Chemical Laboratory, Williams College,

Williamstown, Mass., where Johns-Manville Acid-

proof Industrial Flooring was chosen for its many
excellent qualities as well as its acid resistance.

for factory and warehouse use even
under the heaviest trucking conditions
and on account of its noiseless character
is a boon where traffic conditions and
the consequent noise is objectionable.

If your past experience has proved the
old-fashioned types of flooring inadequate
to your needs; if you are looking for a floor
which will give
satisfactory service
with the lowest
maintenance cost, it
i1s on those very
points that Johns-
Manville Indus-
trial Flooring has
made its greatest

success. Its long
wear and low up-
keep are being

proved every day
in the year in many
shop floors where
the traffic is most
severe and nothing
but an exceptionally rugged floor could
last. One notable example is in the Cana-
dian-Pacific Ry. Shops, Calgary, Alberta,
where 400,000 sq. feet—nearly ten acres—
are in service, the largest floor area ever
laid at one time with Industrial Flooring.

FROFERTIES OF VARIOUS FLOORINGS

Industrial Comman Faving Con-

Flooring Brick  Brick crete Maple Dak Pine
1, Acid Resistance..................100 20 100 50 30 33 30
2. Alkali Resistance................100 95 100 70 90 G0 G0
3. Durability ; . 75 i) 100 90 50 50 40
4, Elasticity e A O O || 0 5 1 90 90 o0
5 Fire Resistance ...........c...... 75 100 100 100 ] 0 0
6. MNon-Abrasion . 85 0 30 10 95 95 g8
7. Non-Slip R ] |1 100 30 T0 50 50 60
B OaoebEEE b R e i 48 10 5 5 50 50 1]
9. Resilience . 9n [i] 4 1 o0 o0 an
10. Sanitary S . 70 [ 50 40 35 35 i}
11, Thermal Insulation..........,.... 60 10 0 5 an an a0
12, Waterproof wirasies e LD 0 10 60 25 25 25

Average ..833 384 445 418 579 582 536

Note the very high average for Johns-Manville Industrial Flooring
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We shall be glad to make a small in-
stallation knowing that the results will
demonstrate conclusively the many ad-
vantages of Johns- Manville Industrial
Flooring. Why not try this plan in some
part of your plant where other floorings
have not given proper service? It will af-
ford an opportunity to make a personal
test of Industrial Flooring where you can

convince yourself by actual use. Let us
know your conditions. We will recom-
mend the proper consistency and put in a
test section. You will then be able to de-
termine that it is BEST BY TEST.

Our Engineering Department will be
glad to confer with you on any of your
flooring problems.

Johns-Manville Industrial Flooring
as Fire Retardant

ODERN

building

practice de-
mands that as many
of the materials as
possible be fire-re-
sisting to the great-
est possible degree.
The following facts
on Johns - Manville
Industrial Flooring
will answer your
mo st searching
questions as to its
ability to retard fire.

A few years ago
the National Board
of Fire Underwriters completed exhaust-
ive tests to determine the fire-retardant
qualities of Johns - Manville Industrial
Flooring.

The following excerpts from their re-
port (dated August 21, 1917) substantiate
our claims for our Flooring as a firere-
tardant and the excerpts are vitally impor-
tant to every one interested in flooring
for industrial and mercantile plants, pub-
lic and private institutions, shops, brew-
eries, packing houses, laundries, railway
buildings and all floors where the service
is particularly severe. _

Under the heading of “Fire-Resisting

laid.

Showing how Johns-Manville Industrial Flooring is

The care uzed in selecting and mixing the
proper materials for each condition and the skill of
these workmen in application assures uniform re
sults and satisfactory service.

Properties” the re-
port of Underwrit-
ers’ Laboratories,
Inc., says of Johns-
Manville Industrial
Flooring :—

“The top flooring is
not readily inflam-
mable and does not
carry or communicate
fire to any material ex-
tent. It disintegrates
slowly under heat, af-
fords wery consider-
able heat insulation to
the floor structure and
the progressive disin-
tegration does not ma-
terially reduce the insulation afforded.

“By comparing a sample of the ‘Industrial’ top
flooring with a sample of the maple flooring, it
will be seen that the maple flooring was readily
inflammable and carried and communicated fire
to a material degree, giving off Hame in consid-
erable volume and more or less smoke. By re-
ferring to the logs of tests it will be seen that
Aames developed on the maple sample in 1 min-
ute and 45 seconds after which it burned readily
and spread rapidly, reaching the unexposed end
of the sample in 20 minutes.

“In the case of the ‘Industrial’ sample, flame
developed in 5 minutes and 50 seconds and spread
slowly, giving off short, intermittent flames. At
the end of the test (1 hour and 10 minutes), it
had only reached to a point € feet from the ex-
posed end of the sample. At the end of the test,
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Johns-Manville Service to Industry .z

after the exposing flames had been extinguished
and the gases of combustion given off from the
wood at the edges of the sample had been
quenched with water, the surface of the sample
ceased to burn.”

In addition to their findings concerning

the fire-resisting qualities of Industrial
Flooring the Underwriters’ Laboratories,
Inc., also included in their report much
interesting data on its design, construc-
tion, practicability, durability, etc. Quo-
tations follow:—

Design and Construction

“The design and construction of the top floor-
ing are suitable for the purposes intended. The
materials are suitable for the purpose, forming a
homogeneous mass which can be readily in-
stalled under ordinary service conditions.”

Practicability

“It is practical to prepare the materials as fur-
nished to the job and to apply them in the man-
ner advocated. The flooring can be easily re-
paired or maintained if repairs and maintenance

are required.”

Durability

“All floorings examined in the field were sub-
ject to hard usage and in no case was there any
apparent deterioration from the effects of wear.

“In none of the installations examined was
there any evidence of deterioration in the top
flooring due to expansion, contraction or settle-
ment of the building. In only one of the instal-
lations examined was the top flooring exposed to
the elements, but this installation appeared to be
in good condition,

“While the investigation did not give positive
evidence to the effect that the top floor has no
deteriorating influence on the floor structure, a

knowledge of the materials used indicates that if
anything the top flooring should have a preserva-
tive effect.

“Although the floorings were carefully exam-
ined for cracks which would ordinarily indicate
failure of the surfacing to conform to the expan-
sion and contraction of the main flooring in which
it rests, no cracks were discovered, indicating that
the surfacing is not open to criticism in this par-
ticular. In only one of the installations examined
was the flooring exposed to the elements, but no
criticism developed in the case of this installa-
tion."”

Accident Hazard

“This flooring material, by offering a relatively
high resistance to slipping, should reduce the
accident hazard due to this cause,

“The examination of the material indicated a
structure presenting a suitable anti-slip surface
both when new and worn.

“The friction tests brought out results compar-
ing favorably with results of test on anti-slip sur-
faces which have proven to be effective in redue-
ing accidents due to slipping,

“Examination made in the field showed no
marked difference in the resistance to slipping
after being subject to actual service conditions.”

Approved as Non-Combustible by Columbia
University Tests

As the result of recent tests performed
on Johns-Manville Industrial Flooring at
Columbia University, approval has been
received from New York Bureau of Build-
ings in the various Boroughs of the City of
New York for the use of this material as a

fireproof floor covering where non-com-
bustible and fire-retardant materials are
required, where same is supported on ap-
proved floor construction. Copies will be
furnished upon request.
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Johns-Manville Industrial Flooring

Specifications for

Standard Industrial Flooring over Concrete or Wood

The Johns- Manville Standard Industrial
Flooring Blocks shall be delivered on the ground,
plainly marked with the brand and broken up be-
fore being placed in the kettles. There shall then
be added the proper percentage of Asphalt Flux
and both allowed to cook until the blocks are
entirely melted. The proper percentage of min-
cral aggregate shall then be added and thoroughly
mixed into the mass by the use of iron stirring
rods and the temperature of the mixture brought
to 450 deg F. The material shall be frequently
stirred to prevent burning and then removed
from the kettles in oak buckets or all iron wheel-
barrows and taken to the work as required.

The mineral aggregate shall be thoroughly dry
before being introduced into the mix and shall be
a clean well graded material of a size to meet the
particular service conditions encountered. The
mineral aggregate is to consist of sharp coarse
sand, gravel, trap rock or any crushed stone of
sufficient hardness.

This flooring shall be laid to an average thick-
ness of (note that Industrial Flooring can be laid
in any thickness from 17 to 3", The thickness re-
quired for the service conditions covered by these
specifications to be inserted here), spread with
wood floats and sufficient pressure applied to
eliminate all voids and blowholes. When the
joints are made, place the hot mixture over the
cold edge of the joint already on the floor and
allow it to remain until the same is thoroughly
heated. The surplus material shall then be cut

Preparation of

(To be incorporated in Mason's Specifications)

After the concrete base has been placed and
pitched, if necessary, to the proper grade for
drainage, it shall be given a screeded and floated
surface free from all sharp projections or offsets
of any character except those shown on the plans.
The concrete shall then be allowed to set and

dry out.

off and the joints made compact and tight by
rubbing with wood floats,

—_— O —

This flooring shall be laid in two courses to a
total average thickness of [note that Industrial
Flooring can be laid in any thickness from 1" to 3".
The thickness required for the service conditions
covered by these .lifn{n:'l'ﬁraﬁmm to be inserted here).
It shall be spread with wood floats in such a man-
ner as to avoid bringing the joints in the two
courses directly over each other. These joints
shall be lapped at least 12" and sufficient pressure
applied to eliminate all wvoids and blowholes.
When the joints are made, place the hot mixture
over the cold edge of the joint already on the
floor and allow it to remain until same is thor-
oughly heated. The surplus material shall then
be cut off and the joints made compact and tight
by rubbing with wood floats.

The top surface of the floor shall be given a
sand finish in the following manner:—The top
surface, while hot, shall be sprinkled with a fine
sharp sand, which shall be thoroughly rubbed
into the surface of the flooring and the surplus
sand allowed to remain on the floor until the
same is put in use.

In case of a cement finish the top surface shall
be sprinkled and rubbed with fine sharp sand,
which shall then be swept off while the material
is still warm. The surface shall then be dusted
with Portland Cement and same thoroughly
rubbed in.

Floor Surface

(To be incorporated in Carpenter’s Specifications)

The wooden sub-base shall be securely nailed
and free from loose ends, or sharp projections
and pitched, if necessary, to proper grade for
drainage. It shall be of sufficient strength to
support the loads contemplated.
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Johns-Manville Industrial Flooring

Specifications for

Acid-Resisting Industrial Flooring over Concrete or Wood

The Johns-Manville Acid-Resisting Industrial
Flooring Blocks shall be delivered on the ground,
plainly marked with the brand and broken up
before being placed in the kettles, There shall
then be added the proper percentage of Asphalt
Flux and both allowed to cook until the blocks
are entirely melted. The proper percentage of
mineral aggregate shall then be added and thor-
oughly mixed into the mass by the use of iron
stirring rods and the temperature of the mixture
brought to 450 deg. F. The material shall be
frequently stirred to prevent burning and then
removed from the kettles in oak buckets or all
iron wheelbarrows and taken to the work as re-
quired,

The mineral aggregate shall be thoroughly dry
before being introduced into the mix, and shall
be a clean and well graded material of a size to
meet the particular service conditions encoun-
tered. The mineral aggregate is to consist of fine
silica sand, silica pebbles, certain trap rock or
any crushed stone or granite of sufficient hard-
ness and which is immune to the action of all
commercial acids, except hydrofluoric.

The fAooring shall be laid to an average thick-
ness of (note that Industrial Flooring can be laid
i any thickness from 1" to 3. The thickness re-
quired for the service conditions covered by these
specifications to be inserted here), spread with
wood foats and sufficient pressure applied to
eliminate all woids and blowholes. When the

Joints are made, place the hot mixture over the
cold edge of the joint already on the floor and
allow it to remain until the same is thoroughly
heated. The surplus material shall then be cut
off and the joints made compact and tight by
rubbing with wood floats,

This flooring shall be laid in two courses to a
total average thickness of (note thar Industrial
Flooring can be luid in any thickness from 1" to 3",
The thickness required for the service conditions
covered by these specifications to be inserted here).
It shall be spread with wood floats in such a man-
ner as to avoid bringing the joints in the two
courses directly over each other, and these joints
shall be lapped at least 12" and sufficient pres-
sure applied to eliminate all voids and blowholes.
When the joints are made, place the hot mixture
over the cold edge of the joint already on the
fioor and allow it to remain until same is thor-
oughly heated. The surplus material shall then
be cut off and the joints made compact and tight
by rubbing with wood floats.

The top surface of the floor shall be given a
sand finish in the following manner:—The top
surface while hot shall be sprinkled with a fine
sharp silica sand, which shall be thoroughly
rubbed into the surface of the flooring and the
surplus sand allowed to remain on the floor until
the same is put in use.

Preparation of Floor Surface

{To be incorporated in Mason’s Specifications)

After the concrete base has been placed and
pitched, if necessary, to the proper grade for
drainage, it shall be given a screeded and floated
surface free from all sharp projections or offsets
of any character except those shown on the plans.
The concrete shall then be allowed to set and
dry out,

(To be incorporated in Carpenter’s Specifications)

The wooden sub-base shall be securely nailed
and free from loose ends, or sharp projections
and pitched, if necessary, to proper grade for
drainage. It shall be of sufficient strength to
support the loads contemplated.
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Johns-Manville Industrial Flooring for

Battery

The conditions in all Battery Rooms re-
quire a flooring which will be absolutely
immune to the action of the acids used,
thereby eliminating for all time the pos-
sibility of the sub-structure becoming af-
fected and weakened. Furthermore, par-
ticularly in Public Utility Stations, the top
flooring must withstand the static load of

Rooms

the batteries without showing any appre-
ciable settlement of the battery supports
into the floor surface. With these peculiar
features in mind the following is a brief
outline of the specifications which have
been adopted by the Electric Storage Bat-
tery Co., the New York Edison Company
and the New York Telephone Company.

Typical installation of Acid-resisting Industrial Flooring in the battery

room of the Triangle Exchange,

Mew York Telephone Company,

Brooklyn, N. ¥.

Specifications

Lower Acid-proof Membrane. Over the dry
and smooth finished concrete floor which has
been provided with the necessary pitch to drain,
apply a coating of Concrete Primer. After same
has dried for at least twenty-four hours apply
a coating of Waterproofing Cement which has
been heated to approximately 450 deg. F. In
this hot Waterproofin® Cement lay a ply of light
weight Wool Felt lapped 3". Then apply another
mopping of Waterproofing Cement into which
lay a second ply of light weight Wool Felt, sheets
lapped 3", this second layer to receive a top
mopping of waterproofing cement. These two
plies of felt to extend up walls and columns at

least 4" where a 6" base is to be installed and at
least 8" where a 12" base is required.

(il Paper—Slip Joint.  Over this membrane
there shall be applied tweo layers of 50 lb. 36"
oiled Kraft Paper each lapped 3", this for the
purpose of providing proper slip joint between
Woaterproofing and Industrial Flooring. his
paper is not to be turned up at walls or columns.

Upper Acid-proof Membrane. The Upper Acid-
proof Membrane consisting of one ply of light
weight wool felt shall be laid over the oiled Kraft
Paper dry, with only the 3" laps sealed with
Waterproofing Cement; the felt to be turned up
and stuck on walls the same as for lower mem-
brane.
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Industrial Flooring, The wearing surface to
be laid in two layers each approximately 34"
thick, with the joints of the second coat breaking
at least 12" with the joints of the first coat. The
Industrial Flooring shall consist of acid-resisting
bituminous blocks with proper mineral ingredi-
ents, the balance of mineral to be incorporated
on the job shall be of White Quartz or Silica
variety and a natural asphalt flux. All of these
materials as well as the wool felt and water-
proofing cement shall be absolutely unaffected
by dilute sulphuric of 1400 deg. specific gravity.
Samples of all materials to be tested and ap-
proved by owners before being used in the floors,

The materials to be mixed to a proper con-
sistency and brought to a temperature of ap-
proximately 450 degrees before applying; the hot
mixture must be not lower than 400 deg. F, while
being applied on the floor. The second layer to
be rubbed smooth with fine finishing sand, par-
ticular attention being given to obtaining per-
fectly tight joints and a surface free from voids.
Test for Hardness—New York Telephone Com-

pary Requirements:

The finished floor shall be tested by contractor
at two different locations as described by the

architect., The room temperature of not less
than 90 deg. F., reading taken 5 ft. from the floor,
must be maintained in the room twelve hours
before test weights are to be applied. After the
room has been subjected to this temperature for
twelve hours, the test weights are to be set and
the floor must be able to support for twenty-four
hours 1620 pounds supported on a 9" square tile
without showing more than 'i:"” depression with
a floor temperature of not less than 90 deg., which
is to be held while test weights are on the flcor.

Test for Hardness—New York Edison and Electric
Storage Battery Requirements:

Tests required by these interests require the
floor to withstand a load of 4000 lbs. on 16 square
inches for twenty-four hours without showing a
depression of over 1" at room remperature of
77 deg. F.

Base and Cove. A base and cove 6", 9 or 12"
high by approximately 1" thick, as required, to
be applied along walls and columns. This base
to be plastered against a metal lath to be installed
by the contractor, extreme care being exercised
to obtain thorough bond and acid tight joint be-
tween the surface of the floor and cove and base.

Johns-Manville Asphalt Boat Deck Covering

In order to eliminate the constant ex-
pense of removing and replacing paint
protective coatings on steel decks of car-
floats, tugs, vessels, etc., applied for the
purpose of preventing rust and corrosion,
we have prepared a deck covering com-

posed of Waterproofing and Deck Cover-
ing materials as indicated in the following
specifications. This material has been
successfully used on a number of New
York Central Railroad car-floats.

Specifications

Preparation of Surfece. The surface of the
metal shall be made free from rust, corrosion,
paint or grease and cleared of all debris or other
obstructions not a part of the deck construction.

Application of Material,  After the surface of
the steel has been thus prepared by others, there
shall then be applied a heavy coating of Johns-
Manville Asphalt Primer, this Primer to be al-
lowed to dry for at least twelve hours. Directly
over the Primer Coat there shall then be applied
one layer of 14 1b. Asbhestos Waterproofing Felt

laid in a hot mopping of Johns-Manville Water-
proofing Cement. This Felt to be laid free from
folds and wrinkles. Over the surface of the felt
shall be applied Johns-Manville Boat Deck
Covering in thicknesses ranging from 34" to 114",
depending upon conditions to which the deck
covering will be subjected, applied in one or two
coats as conditions may require.

The preparation of the material used for this
particular service to be similar to that indicated
under standard specifications on page 191.
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Johns-Manville
Waterproofing and

Damp-proofing Materials
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Waterproofing—What It Is

ATERPROOFING is a broad

term often misapplied and misun-

derstood. In reality waterproof-
ing should only be thought of in the pres-
ence of seepage or where there is actual
water pressure arising from such seepage
and pressure conditions. Every other
case of “waterproofing” properly comes
under the head of Damp-proofing. For
these conditions Johns-Manville can sup-
ply you the proper materials for either
prevention or correction.

Damp-Proofing

Damp-proofing is protection against
moisture where no actual water pressure
is encountered. It is simply the preven-
tion of dampness penetrating walls or
floors.

Two Methods of Waterproofing,
Integral and Membrane

It is an accepted fact among engineers
and architects that there are but two meth-
ods of waterproofing, but it has been prov-
en that ONLY ONE of them is capable of
giving permanent, positive results.

The Integral Method—
Why It Fails

This method provides for the incorpora-
tion of a powder, paste or liquid into the
concrete during its construction. It is
mixed with the cement, becomes part of
the mass and is supposed to add to the
density of the concrete to such an extent
as to prevent the seepage of water.

It fails when hair cracks or larger open-
ings develop in the concrete, due entirely
to expansion and contraction or unequal
settlement in the structure. The Joint
Committee on the Waterproofing of Con-

crete recommends abandoning this
method.

The Membrane Method—

Why It Succeeds

This method provides for the applica-
tion of a protective bituminous skin or
membrane over the surface to be water-
proofed as shown in details on page 200.
The membranous covering of waterproof-
ing asphalt, reinforced with suitable fab-
ric or felt or both, is strong and flexible
and has the necessary characteristics to
resist water pressure and enough “give”
to bridge over hair cracks in the concrete
due to temperature changes.

The membrane is built up in as many
plies of reinforcing material as is neces-
sary to meet the conditions, and these plies
are bonded together and to the concrete
with asphalt cement.

It is conceded that a carefully com-
bined asphaltic compound is the most ef-
fective and durable waterproofing sub-
stance in existence. As the base of all
Johns-Manville Waterproofing materials
we have chosen Gilsonite which is the pur-
est form of asphalt known. However, in
spite of its great purity, Gilsonite requires
special preparation before it can be suc-
cessfully used commercially. By our ex-
clusive process of refining and combining
other natural asphalts with Gilsonite, it is
rendered remarkably ductile and adhesive,
characteristics which adapt it more per-
fectly than any other material to with-
stand the peculiar and exacting condi-
tions of service to which it is subjected.

Johns-Manville Membrane
Waterproofing
In selecting a material for waterproofing

purposes, the first consideration is dura-
bility. Waterproofing that is not perma-
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nent is a mere makeshift and actually
worse than none at all because of the ex-
pense, inconvenience and loss of time in
connection with correcting it, to say noth-
ing of the damage generally caused by its
failure.

Johns-Manville Membrane Waterproof-
ing is the result of years of experience in

the successful waterproofing of every con-
ceivable type of construction. It has been
proven by actual experience to be the most
economical, not in the first, but in the last
cost, and the most satisfactory because IT
IS WATERPROOF—NOT APPROXI-
MATELY BUT ABSOLUTELY
WATERPROOF.

Materials used in Johns-Manville Waterproofing

Johns-Manville
Concrete Primer

This is the first coat-
ing applied to the con-
crete, brick or stone
surfaces which are to
be waterproofed. It
penetrates the surface
to such an extent as to

hot. One ton of this
material should cover
3000 square feet of sur-
face 14 of an inch thick.

Johns-Manville
Asbestos
‘ Waterproofing Felt

Used as a reinforce-

form an anchorage for
the subsequent water-
proofing. It also acts
as a cleanser for the
surface, preparing it
for the asphaltic coatings to follow. The
covering capacity of this material should
run about 100 square feet to the gallon on
comparatively smooth surfaces.

Johns-Manville
Asphalt Waterproofing Cement

This is applied while hot over the Prim-
er and is used to cement the various fab-
rics together into one composite sheet.
Owing to great care exercised during the
process of manufacture, this bituminous
material is absolutely uniform in charac-
ter. It is 99.5 per cent pure and contains
no matter that will disintegrate or decay.
Proof against the action of cold acid, al-
kali, brine and water; very slightly affect-
ed by a wide range of temperatures be-
tween melting and brittle points. To ap-
ply this Waterproofing Cement it is
heated to 450 deg. F. and mopped on while

Showing typical application of Johns-Man-
ville Waterproofing Materials to foundation
walls of Buffalo Water Works, Buffale, N. ¥.

ment and to give body
and substantiality to
the membrane; ce-
mented together and
bonded to the conc-ete
by the waterproofing cement. It is made
of pure asbestos (rock fibre), thoroughly
impregnated with pure asphalt. This is
the only all-mineral felt made, therefore,
the only material of its kind that is proof
against water, cold acid, mold and decay,
for all time. Virtually a pliable bitumin-
ized stone sheet. Furnished in two
weights, 14 1b. felt in 3 square rolls and
35 1b. felt in 2 square rolls.

Johns-Manville Asphalt
Saturated Fabric

Used not only as a reinforcement for
the membrane but to give added tensile
strength. It is an especially strong cotton
fabric or duck used in connection with
Asbestos Waterproofing Felt in as many
plies as are required to meet the condi-
tions. Being a loosely woven material, the
waterproofing cement, which is mopped
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on hot, thoroughly impregnates, cements
and bonds together the several plies of the
reinforcement.

Johns-Manville Self-Healing
Waterproofing Cement

This is an asphaltic compound which
carries a very low congealing point and a
melting point of 125 deg. F., although we
can furnish it with a melting point of 90
deg. F., when a softer material is desired.
The use of this product is naturally limit-
ed for waterproofing purposes on account
of its tendency to move readily under
comparatively high temperatures and also
its extremely viscous nature. For brine
decks in packing-house hog-coolers and
for waterproofing work between wooden
floors, this material is ideal. We have also
found that on account of its adhesiveness
at low temperatures it makes an excellent
expansion-joint filler and we are using it
largely for that purpose. It is shipped in
wooden barrels weighing approximately
500 pounds and half barrels weighing ap-
proximately 250 pounds.

Johns-Manville Pickling Tank

Cement

This is an asphaltic compound evolved
principally for use in lining the inside of
wood or concrete tanks where an acid-
proof coating is a necessity. It is mopped
on the surface in a heated condition and
carries a melting point of 200 deg. F., al-
though a softer material can be furnished

Johns-Manville

In the large majority of cases the appli-
cation of cold surface coatings will effec-
tively damp-proof any structure. There
are, however, special cases of damp-proof-
ing which require the membrane method
of waterproofing. We firmly believe, and

if desired with a melting point of 150 deg.
F. Inlining wooden tanks it is sometimes
used to coat the tongues and grooves of
the boards when the tank is being built,
the boards being drawn tightly together
and held in place permanently by the use
of wooden dowels. After the tank is
erected the inside is primed and given
from two to four coats of the Pickling
Tank Cement. It is immune to all the
cold commercial acids, except hydro-
fluoric. It is shipped in iron drums weigh-
ing approximately 400 pounds.

Johns-Manville Expansion
Joint Filler

An asphaltic compound of great tenac-
ity and elasticity. Used for filling expan-
sion joints. It is capable of taking care of
certain movement in structures, paving
and road work due to expansion and con-
traction. It is melted and poured into
place. Immune to the action of street
acids. Shipped in iron drums of approxi-
mately 400 pounds each.

Johns-Manville Bituminous Putty

This material is composed of an asphal-
tic compound and asbestos fibre, used as a
filler to prevent the infiltration of water in
recesses where a permanent seal is hard to
maintain with the waterproof membrane.
It forms an elastic bond but little affected
by temperature change and wvibration.
Largely used in connection with certain
types of bridge waterproofing where the
waterproof membrane is sealed to the
sides of the girders.

Damp-Proofing

successful installations prove, that Johns-
Manville Damp-proofing is the most effi-
cient system to keep out dampness and to
prevent discoloration due to the absorp-
tion of moisture.
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Johns-Manville
Liquid Waterproof Coating

HIS is used in connection with Johns-
Manville Concrete Primer, and is ap-
plied cold in one or two coats, for

damp-proofing only. It is used for wall
work or for other surfaces not liable to
injury from abrasion and where there is
no hydrostatic pressure. It will withstand
seepage of surface water and prevent the
discoloration or staining of the outside
face of concrete walls. It has a covering
capacity over smooth surfaces of about
200 square feet to the gallon when used
over the Primer.

Johns-Manville
Cut Stone Backing
This is used for coating the sides and
back of cut stone to prevent discoloration
and dampness of inside or interior walls.
1t should cover approximately 60 square
feet per gallon over rough surfaces.

J A

Johns-Manville Aquadam

A black, waterproof, elastic, tacky ma-
terial in liquid form. Applied directly to
the inside of exterior walls, over brick, tile
and concrete; prevents dampness from
penetrating through the plaster, causing
discoloration of decoration and warping
of woodwork. This material is of thick
creamy consistency and should be so ap-
plied.

Plaster will bond securely to walls so
treated. Over all surfaces we would re-
commend two-coat work and at least
twenty-four hours must elapse between
the application of the first and second
coats, After thoroughly coating the wall,
allow twenty-four hours before applica-
tion of the plaster and not more than one
week, depending upon atmospheric con-
ditions.

All Johns-Manville Waterproofing ma-
terials are sold on an f.o.b. basis, for appli-
cation by the user or local contractor.

Applying Johns-Manville Waterpreofing on side walls, See detail drawings on page 200.
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Johns-Manville
System of Acoustical Correction

OR the elimination of unnecessary

and disturbing sounds, reverberation,

echoes and poor acoustics in Offices,
Banks, Hospitals, Restaurants, Thea-
tres, Schools, Colleges, Auditoriums,
Clubs and Hotels. The Acoustical De-
partment of Johns-Manville Inc. is main-
tained for the purpose of conferring
with architects and owners in the design
and construction of new buildings to in-
sure good acoustical conditions as well as
to correct poor acoustics in structures
already built. Through its System of
Acoustical Correction the Johns- Man-
ville Company is prepared to produce
good hearing qualities in auditoriums of
churches, theatres, court-rooms and other
public buildings; also to reduce to the mini-
mum the fatigue and loss of efficiency
due to confusion and noise in offices,
banks, hospitals and rooms of similar
character, resulting from the unavoidable
concentration of employees and noisy, me-
chanical office appliances.

In broad terms, good acoustics requires
that there shall be no confusion or blur-
ring of speech or music due to over-
lapping or interference of tones and syl-
lables and that everything shall be done
to bring about that clarity of tone which
is consistent with the maintenance of suf-
ficient loudness and proper balance. The
acoustical conditions of any room are af-
fected partly by size and shape, and partly
by the character of interior surfaces and
furnishings, as well as by the distribution
and size of the audience or occupants.

A certain amount of absorption is neces-
sary in every auditorium. In some cases
furniture and the clothing of persons pro-
vide all that is needed in this respect, but
more often artificial treatment is required

Johns-Manville Acoustical Correction on the ceiling of

the Composing Room, New York Tribune. This scien-

tifically designed corrective treatment reduces the an-

noyance, fatigue and loss of efficiency due to unneces-
sary sounds, echos, reverberations, etc.

and these factors must be carefully stud-
ied in every case. The nature of the treat-
ment, its amount and location, is a matter
for expert determination. The problems
involved are highly technical and for their
satisfactory solution the trained know-
ledge of specialists is indispensable.

Through the Johns-Manville Company,
the services of competent acoustical engi-
neers are available to architects and others
who have acoustical difficulties to be over-
come. The methods used are based on the
scientific researches of the late Professor
W. C. Sabine of Harvard University and
the Johns-Manville Company has devel-
oped special materials and methods of ap-
plication for producing the necessary cor-
rection.

The Johns - Manville engineering ex-
perts are prepared to examine plans and
specifications at any time, without fee,
and to recommend suitable treatment
where it may be necessary.
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Johns-Manville Ebony Asbestos Wood

Johns-Manville Ebony Asbestos Wood has been examined
and approved by the Underwriters’ Laboratories, Inc,, under

the direction of the National

OHNS-MANVILLE Ebony Asbestos

Wood is recommended for use as an in-

sulating base for switchboards, panel
boards, bus bar barriers, switch bases, in-
sulators for collector rails on ore bridges
and all kinds of cranes, charging and
drawing machines in coke plants, third
rails on top of coke ovens, etc. It is of-
fered in the form of composition sheets
made up of asbestos fibre and binding
cements and

Board of Fire Underwriters.

factor when the loss due to handling more
fragile materials is considered, and its
lightness is in its favor both on the basis
of mechanical strength and the saving of
freight charges.

For years the chemical industry has been
looking for an ideal material for labora-
tory table tops, sink tops, lining hoods
over hot tables, and cabinet hood linings.

The perfect material would be one

which would be im-

densely impregnat-
ed under heat and
pressure into a
compound of very
high dielectric
strength.

This material pos-
sesses the least pos-
sible surface leak-

pervious to chemi-
cals, acids and acid
fumes, one that
would not break
glass containers on
account of tempera-
ture change when
they are put down
while hot.

age, being affected
neither by oil nor
atmospheric mois-
ture, nor will it rot
or rust even when
exposed to the ac-
tion of water, gas, oil, chemicals or ordi-
nary acids. Although comparatively light
in weight, Ebony Asbestos Wood has
great physical strength due to its fibrous
structure, hence is free from ruptures due
to rapid temperature changes. It will with-
stand heat up to a temperature of 500 de-
grees F. and is not likely to warp, shrink,
crack or buckle under extreme service con-
ditions. This strength is an important

Sections of switchboards at United Electric Light &
Power Co., Hell Gate, New Yaork City. one of the

most modern power stations in the world,
Manville Ebony Asbestos Wood was chesen for the
huge switchboards and many other uses because of
its superior dielectric strength, ability to withstand
vibration and shock and freedom from metallic veins.

The ideal mater-
ial has been discov-
ered in Johns-Man-
ville Ebony Asbes-
tos Wood.

Johns - Manville
Ebony Asbestos Wood is taking the place
of slate, porcelain and Alberene stone in
hundreds of plants for hundreds of dif-
terent uses.

On the next page there are shown some
typical uses of Johns-Manville Ebony As-
bestos Wood in industrial plants. There
are uses in your plant—find them—and
increase your production by reducing
breakdowns to the minimum.

Johns-
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Some Typical Uses for Ebony Asbestos Wood

Charging rheostats

Theatre pockets

Theatre expansion plugs

Theatre boxes and clus-
Lers

Button switch boxes

Wattmeter bases

Ground, petticoat and line
insulators

Disconnecting switch
bases for lightning
arresters

Primary fuse baoxes

Washers to separate bus
rings

Terminal blacks, moter
and generator

Back board controllers

Cabinets for distant con-
tral of ail switches

Converter panels

Barriers to separate units

Wire cleats

Diivider cleats

Bus bar supparts

Eesistance boxes

Distributing  boards

Lightning arrester boxes
Panels for switchboards
Switch barriers

Faces for rheostats of all

kinds

Electric elevator controls
Shunt bases

Fuze blocks

Exciter panels

Linings of cabinets

Mercury arc rectiher pan-
els

Solenoid switches

Back connected switches

Cabinets

Small wire holders for in-
strument connections

Dinkey controllers

INSULATION RESISTANCE IN MEGOHMS PER S3QUARE INCH OF SURFACE, AT 18" C.

Resistance After B8 Hours Resistance Afrer BE Hours
Az Received, Immersion, Az Beceived, Immersion,
Thickness Megohms Megohms Thickness Megahms Megohms

R e 475,000 50,000 3T e s s 3,500,000 3,000,000
Ly’ 1,700,000 1,000,000 1" o .e..... 4000000 Above 3,000,000
P T 2,500,000 1,500,000 199" o iienas. 5,000,000 Above 3,000,000

T s e e T 3,000,000 1,900,000 - S 6,000,000  Above 3,000,000
T R e 3,200,000 2,500,000 2 S 7,500,000  Abowve 3,000,000

TABELE OF COMPARATIVE PHYSICAL FPROPERTIES OF SWITCHBOARD MATERIALS

-V Ebony Ashestos
Marble Slate Soapstone Wood
Weight per cubic foot. ... ....... . ..coiiiiinn. 180 b, 180 1b. 175 Ib. 121 1b
Dielectric strength one inch in thickness........ 65000V 8,000 V 25,000 V 76,000 V
Insulation resistance per one inch cube ... .., .. 170,000 meg. 25 meg. 250 meg. 4,000,000 meg,
Crushing strength per sguare inch..... .. 13,000 lb, 10,000 Ih. 8,000 1b, 15,000 Ib.
Transverse modulus of rupture in lbs, per sq. in.. 890 1b, 6,200 Ih. 1,300 1b, 3,500 Ib.

Johns-Manville

NOTE :—The figures in this table are the values obtained by actaal test. and care should be taken not to use the strengths given,
in construction, without a suitable factor of safety. The insulation resistance and puncturing voltage of slate, marble and scapstone
are only approximate, since individual specimens of the same kind vary 500% among themselves

el

The preceding table has been computed on the basis of tests made in the dry state and the materials are
considered to have absorbed no moisture, The results would be different if figured on the basis of abzorption,
with the exception of soapstone and Johns-Manville Ebony Asbestos Wood, which are practically unaffected
after immersion in water for any length of time. The result on marble and slate would be considerably re-
duced after immersion in water.

PUNCTURING VOLTAGE

Punciuring Puncturing Puncturing Puncturing
Voltage Voltags Voltage ) Valtage
Thickness Average Thickness Average Thickness Average Thickness Average
s 12,900 LAl v 37,000 34", . 54,000 114", 80,500
Ly" 25,500 557, 43,000 1o 66,000 !]_';" 25,000
g7 30,500 27 96,0060

WEIGHTS AND LIST PRICES
This material is supplied in standard size sheets 337 x 487, 427 x 48" and 42" = 96" in the following thicknesses:

Weight per List Price per Waeight per List Price per

Thickness Zquare Foot Square Foot Thickness Zquare Foot Sguare Foot
1'%, 1.50 lbs. 50,50 B ey oo e 785 1bs....... L8250
¢ B P e g 1.20 TR o e 9.00 P A 1
e g Ay . .. L30 1" e S N e e 2,80
L T U e e o e 1.45 g sl Va1 RS IR ) | | )

i T ot e L R .60 e i e LS00 ¥ s vmen 3.65
A A AT e .543 1.90 134" . 17.80 ‘ ........... 395
BE BB “ _.... . 235 o IR | 1 . 1 e AN S . B.20

Prices on thicknesses above 27 on application. # Zupplied only in sheets 38% x 48,

205



Moulded Ebony saves expensive machining on small pieces of
insulation and provides highly efficient and durable protection.

OULDED Ebony Insulation is a
newly developed material made

of the same ingredients and under
the same method of manufacture as
Ebony Asbestos Wood with the exception
that it may be pressed into a variety of
forms instead of being limited to sheets.

Its properties are similar to sheet Ebony
Asbestos Wood. Itwill withstand ordinary
acids, may be used under conditions in-
volving moisture or vapor, and has a safe
working temperature limit of about
200" C. It has the dull, jet black finish so
much desired by panel board manufac-
turers. It will not take the high polish of
Bakelite but has practically equal elec-
trical characteristics, will withstand vibra-
tion and shock better and may be drilled
and machined much easier. It should not
be classed with so-called “cold moulded”
insulation. Its base is high grade asbestos
fibre and cement and it will not deteriorate
with age nor absorb moisture, thus obviat-
ing the current leakage so common with
more porous cold-moulded material.

Its principal use is for small panels of
not greater than 144 square inches, in 14"
thickness, and 400 square inches in thick-
nesses from 114" to 2. Such panels may
be furnished accurately moulded at a
great saving over finishing like pieces in
hard fibre, marble, slate or other slab or
sheet material, where machine work is
involved. It is stronger electrically than
any of the above and stronger mechan-
ically than either slate or marble.

It is adaptable for panels, switch, rheo-
stat and fuse bases, terminal blocks, insu-
lating segments on electro-magnets, etc.,
and may also be used for handles or bases
for steam gauges or instruments.

MNOTE:—Lateral holes and recesses or spiral threads
are impracticable to mould, Walls generally should be
not less than 13",

For quotation, sample, model or drawing should be
submitted together with allowable tolerance and
monthly or daily production necessary; also total quan-
tity on which quotation is desired. A moderate pre-
liminary charge is made to cover the manufacture of a
mould, which charge varies according to the complexity
of the design. Rounded edges are generally more ex-
pensive to mould than square ones. If square edges can
be substituted for round in design, please so state,
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Johns-Manville Transite Asbestos Wood

Examined and approved by the Underwriters” Laboratories lnc.,
under the dircction of the National Board of Fire Underwriters,

s
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0il switch compartments and transformer protective cover of Transite Asbestos Wood.
Installed at Station F, Pacific Gas and Electric Co,, S8an Francisco, Calif.

OHNS-MANVILLE Transite Asbestos

Wood is recommended for general elec-

trical construction use,and is most sat-
isfactory where fireproof, heat-resisting
material is required and great dielectric
strength is not necessary. It has proven
to be most durable for bus bar barriers,
transformer doors, fireproof lining or con-
tainers and other forms of construction
throughout the plant where long-contin-
ued, positively fireproof service is essen-
tial.

Transite Asbestos Wood can be fasten-
ed with nails or screws, takes any kind of
a wood finish, yet withstands successfully
the most severe fire tests and sudden
changes of temperature. Will not warp
or become distorted or weakened in ser-
vice; in fact, it actually becomes tougher
with age.

Supplied in sheets 36" x 48", 42" x 48"
and 42" x 96" in various thicknesses from
12" to 2".

Some of the Electrical uses of Transite Asbestos Wood

Bases and foors about Shunt bases Resistance boxes Barriers to separate units
switchboards Potential transformer Charging rheostats Wire cleats, large and
Washers to separate bus boxes Equalizer bases small 2
rings Frames for small boards Fuse boxes Separation plates for

Troughs about wires Frotection from magnetic

Lightning arrester boxes
Switch barriers

blow-outs  on

cars

railway

Panel board liners

Wattmeter bases

street car controllers

Electric elevator controls

For uses and application of Transite Asbestos Wood for building purposes see page 170.
WEIGHTS AND LIST PRICES OF FLAT TREANSITE ASBESTOS WOOD

Thickness Weight Price Thickness Weight Price "!:"hic.knes: Weight Price

in inches per sq. It per sq. ft. in inches per sq. ft. per 2q. fr, in :n!."he*: per 8q. ft. per sq. e
& 1.7 1bs. 0.15 3 4.0 Ihs, 0.45 14 13.0 Ibs. 1.50
i 5] L 0.225 ' 53 * 60 1} 157 * 1.80
3 28 " 30 1 e a0 13 185 * 2.10
3.4 18 1 10.1 1.20 2 210 “ 240
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Orangeburg Fibre Conduit
Manufactured bv THE FIBRE CONDUIT CO., Crangeburg, N. Y.

JOHMNS-MANVILLE 1NC., NEW YORK CITY
SOLE SELLING AGENT

RANGEBURG fibre conduit is a Standard Specifications—General
haru:}, tough conduit, -::gludncal in 1. It shall be thoroughly impregnated
section. In manufacturing Orange- .. nsalating: compsimid

burg Fibre Conduit, Bends and Fittings :
2. The walls shall be compact and

WL Yedoy pip fihee i e on = incapable of separation into layers
drel to the desired length and ke .
S e R SRR T e B when heated to 212" Fahr.

thickness of wall. The individual i

fibres become felted into and form a & 3. The material shall not be af-
solid, homogeneous wall. Taken off fected by acids whu;h may be present
the mandrel, the wet pulp structure is in the ground and shall itself be free from
subjected to a drying process, after which any substances which might corrode the
it is placed in a vat of bituminous impreg- sheath of leaded cable.

nating liquid compound. There are suffi- 4. The bore shall be straight, the
cient creosote salts in the compound to cross-section shall not vary at any point
kill any vegetable matter or bacteria more than 14" from a true circle and
that might cause the inner surface
decay. This com- shall be free from
pound is therefore [; dents or other ob-
a thorough pre- structions, as
servative and 1s gauged by Ebﬂity
also insulation to pass a 36" long

drel of 14" less
and waterproofing. s 4
It thoroughly per- diameter than the

: nominal size of the
meates the entire

conduit.
structure, so that

5, The inner
after treatment the surface shall be
wall of the con-

‘ free from any con-
duit, when cut, siderable excess of
presents a strong

compound and
resemblance to

from rough or
hard rubber. The flaky areas.
ends are tooled in 6. On sizes
a lathe to make

from 2" inside
Socket or Har- diameter to 415"
rington joint, as

t inside diameter,
may be desired. lengths shall be 5
Stock is stored in ¥ e Ao . ft., with the excep-
winter and sum- (B8 Wit g ke S Wl .« tion of not more
mer in the open © ' = " than 159, which

ards of the man- Fibre Conduit installation by “built-up” method Grooved L
FE fiaes ] moulded concrete separators hold tiers of conduit in posi- ma}r be furnlahed
utacturing plant. tion to pour concrete in a single operation. n lﬂngths shorter
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than 5 feet but not less than 3 feet. On

1" size, lengths are 2 feet and 214 feet, {\_'—

and on 114" size we will furnish not
less than 607 5 foot lengths and not more
than 407 lengths 36" and upwards.

Types of Joints

Orangeburg Fibre Conduit, Bends and
Fittings are made with two types of
joints; namely, Socket and Harrington.
Each type has its advantages for certain
different types of applications. List prices
are given in the succeeding pages. Prices
and promises of delivery on special
material can be secured from the nearest
Johns-Manville Branch.

G
CHaw was

NAGLEUSE
7

The Harrington Joint Type

This type of jointismadewith bothends
tapered. The sleeves are also tapered, there-
by allowing more “swing” to the conduit
than can be secured by other types ot
joints. With this type the conduit does
not butt, permitting greater flexibility.

Special Sizes of Fibre Conduit

Fibre conduit can be made on special
order up to 18 inches in inside diameter.
For prices and delivery on special material
apply to the nearest Johns- Manville
Branch.

Special Bends

Special bends can be formed to dimen-
sions desired,

The Socket

Joint Type

The socket or
mortise and ten-
onn connections
that are cut on
the ends of each
length of Socket
Joint  Orange-
burg Fibre Con-
duit are auto-
matically
turned, slightly
tapering and
uniform in size.
As the joints are automatically formed,
the connection secured in laying the con-
duit is perfect in fit and alignment. The
inside of the joint is reamed during the
process of cutting so that there can be no
offset at the joints when laid.

The flange of this joint also serves to
exclude the cement when concrete 1s

poured.

Fibre Conduit incorporated in
retaining wall.

within the lim-
its given in the
table below, if
not mitred. If
mitred any de-
gree or radius
desired may be
obtained and the
bend can be
made anywhere
in length of
standard pipe.

These bends
are made only to
order.

45" and 90" BENDS “8" BENDS
B B BN Raalie  BDE Mo at It
Inches Inches Inches set, Ins. I'.._:m:-
1 S o 1 e B swnts B
1 PO by 14 ... 36 ..., 18
2 Sl o 2 SN | S |1
2Ld i 24 2L 28 oM
3 e || 3 ; 24 ... 36
3Ls | Alg o @y Dl AG
4 IR RN | ) 4 Py ) B T
AL 36 e 1 B
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Johns-Manville Service to Industry

Advantages of Fibre Conduit

1. Low initial cost. Small percentage (
of breakage. Low freight cost per foot.
Minimum space in duct line. Easy to
handle. Low cost of Ainisked duct.

2. Strength. Building excavations and
short circuits have the minimum amount
of damaging effect on fibre conduit.

3. Ease of cut-

ting and con-

necting into a

fibre duct; and _

ease of avoidin | “““”l‘-' =,
obstacles R AT et s S S
. “"h ., *‘9\

- J' L "E-.____ | -
\Q\_ﬂ_ F
g *

4, Ease of pul-
ling cable in or
out — minimum
of damage to
cable.

5. Ducts can
be spread to en-
ter manholes.

6. Damaged
duct remains
useable after se-
verecablefailure.

7. Can be in-
stalled rapidly
—an advantage in a busy street.

8. Will not warp, stick or grip cable,
either from the effect of moisture or heat.
Checks fire in case of arcing.

lines “E"” and “F'

Mass.,

Protection of Cables

It is a recognized fact that about 90 per
cent of all underground cable trouble is
directly traceable to some injury to the
lead casing of the cable, which takes place
when the cable is being drawn into the
duct; or to lack of protection which should
be afforded to the cable after being placed
in the conduit. The injuries to the cable
while being drawn in are usually caused
by burrs or blisters on the interior of the
conduit, or to nipples of concrete that
have seeped through the joints, formed
and hardened on the bottom of the duct.
In drawing the cable over these defects

L
ARAGIEURE

\/'M

Installation of Fibre Conduoit, L
', at United Electric Company, Springfield.
Stone and Webster, Inc,,

the sheath becomes seriously abradeLd
or cut. Orangeburg Fibre Conduit
joints prevent seepage of concrete.

Lack of protection to the cable in the
duct is usually in the form of loose and
non-waterproof joints which allow stray
currents access to the cable.

Orangeburg Fibre Conduit when prop-
erly laid provides
a duct in which
all joints are
watertight. Ad-
vantages of this
are obvious
where electroly-
sis 1s likely to
prevail.

Uses of
Orangeburg
Fibre Conduit

While the
largest field of
application for
Orangeburg
Fibre Conduit
has been in elec-
tric service un-
derground systems, this product has also
been applied satisfactorily in many special
fields. It has been used as a conduit for
electric conductors on electrified railways;
it has been laid in concrete forms for con-
ducting power house cable systems and for
leaders from aerial lines to underground
ducts., In addition to this, certain other
special applications have been successfully
tried but it is recommended that before
Fibre Conduit be purchased for applica-
tions other than the above, the matter be
taken up with the nearest Johns-Manville
Branch.

Switchboard Floor, between

Engineers and Contractors.

Approved by the Underwriters

The Underwriters’ Laboratories, Inc.,
have approved Orangeburg Fibre Conduit
for use in electrical generating and sub-
stations when laid in concrete.
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Price List—Schedule “A” Covering Standard Material

FPrices F. (), B. !'-Jrnfr.u‘:l.l .‘\:.'u'.ldl':'rf fea € ha i Withaut Nodies

AN EXTRA CHARGE WILL BE MADE FOR BENDS OF SPECIAL DEGREE OR RADIUS, FOR CUTTING
TO SPECIAL LENGTH, FURNISHING MATERIAL TO SKETCH AND MATERIAL COT TO WASTE

Inside Standard P::IE.:.I:M'::;‘I':. Au:rl;xiq::.:!: Maximum a:".rptr:'.-:l:i!'::le Approximate
FIBRE CONDUIT | o, | miger | *2 (BT WESTET | omun, | SRR | g
Inches aot “"‘;1"""" Crale, | Carload o ér" Ft. Quantity 36 Ft. ol Foet,
| ek Pounds 30,000 Lbs, ar Car, Lbs, Pounds
2 t0.10 200 270 33000 35000 31800 0.90
214 11 200 320 27000 30000 33250 1.10
Socket 3 12 150 285 22800 25000 32800 1.30
Joint 315 13 125 200 10800 21000 31800 1.50
4 | 15 100 280 16000 16500 30800 1.85
4L, 19 100 330 13200 13300 30250 2.25
2 g0.13 | 200 | 205 | 31300 33000 31600 0.95
Harrington 21, 14 200 | 355 | 24750 27000 32700 1.20
Toint 3 15 150 | 320 21250 23000 | 32500 1.40
3lq 16 125 | 320 18000 20000 33300 1.65
1.‘:;-u|}1ll.sn£_]}njf1udleg with 4 (18 100 | 320 148350 16000 32300 2.00
o 415 .23 100 380 12000 12000 | 30000 2.50
AND Crate of Ennmf.lirm'a:f! Eadi prad: 45" & 50 E
maide rate o ross Weight | ALlies, ot 4 3 stra
BENDS Dila_::-uedn-;r |B(‘5r::;:dal.-'r;1:'1| Bends Su:n.rlu.rﬁ | E‘;“"‘g;’éj. ..’gﬂ“ﬁ":&ﬁi Elbows, Couplings
FITTINGS ot i Beces | Pounds | Bends 20" Oifset) e e
| 3. |migs | as 255 |18"-247-36"| 36" | $2.15
215 1.80 25 205 | 24"-36" 36" 2.15
. 3, 2.00 15 205 36" 36" 2.20
Joint 4 2.25 12 205 36" 36" 2.25
il | iaeg | i 250 36" 36" 300
2 $1.90 | 25 265 |187-24"-36" 36" $2.25 | %0.10
Harrington 21y 200 | 25 10 24"-36" 36" 2.25 1
Joint 3 2.10 | 20 200 36" 36" 2.35 ‘ A2
3 | 2.30 | 15 310 | 36" 36" 2.35 14
Coupling Tncluded with 4 2 .60 12 305 36‘” SG:r 2 .45 16
Each Bend or Fitting 41 4 3 65 0 260 36" 367 3 75 0
o )
W
ra

SCCKET JOINT TYEE HARRINGTON JOIXT TYPE
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45% Bend—5" Long, 36" Radius—Socket Joint

o0° Bend—35" Long, 36" Radius—Socket Joint

“8" Type Bend—Socket Joint

a0 Bend—5" Long, 18" Radius—Socket Joint

Elbows

Dimensions below are in inches and only approximate:

| | so° ELBOW 45° ELBOW
(o] 2w 3 s 3 [34] 4 ]ass
3 I 20slzs] 3 13 3| 3 |3nglans
= r 0 3 ) ) P
i 1 T
gég [E [ 6 [orsfore] 7
HG
ol i B A B
i o 2 A A

Trade Customs

The right is reserved to ship from any of our plants,

Sales subject to strikes, accidents or causes beyond
our control.

Every piece of conduit is carefully inspected, but as
it is impossible always to detect imperfections, the
only guarantee that is given by us is to replace
such goods as prove defective or allow credit for such
goods at our option. Under no circumstances are we
responsible for any damages beyond the price of the
goods. No charge for labor or expense will be allowed.
If the goods are defective, the measure of damages is
the price of the defective pieces.

Mo material will be taken back and credited or re-
placed unless arrangements for such return have previ-
ously been made.

The carriers are responsible for the goods lost or

damaged in transit, therefore, as required in Rule 3 of
Uniform Eill of Lading, in case of loss or damages en
route, consignee must immediately notify the railroad
agent at destination in writing in order to substantiate
formal claim when presented.

Claims for shortage or deductions or erronecus
charges must be promptly presented with full details
or will not be allowed.

Special goods made to specification, where buyer is
to inspect, must be inspected and accepted before ship-
ment i3 made. After shipment is made, our respon-
sibility ceases.

Requests for cancellation of orders calling for odd
cizes or cut lengths, will not be considered if the man-
ufacture of the material has been commenced when the
request reaches the mill.
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The

Orangeburg System
f

0
Underfloor Duct

| Pat. App. For)

jOHI\?S—MANvIL_LE INC_._, Sole Selling Agents

A flexible system of distribution for service wires through ducts
integral with the concrete floor

tem molds a network of tunnels for

wires in the concrete floors of mod-
ern firesafe buildings which by such inclu-
sion beceme an integral part of the struc-
ture.

The specification of this system obvi-
ates for all time mutilation of walls and
floors; reduces to practically the bare cost
of the wire itself the expense of additional
electrical facilities or the rearrangement
of old; removes the hazard of exposed
wires, their unsightliness and the failure
of the apparatus they serve, through their
liability to interference and damage; and
makes available for electric service every
possible location at which apparatus or
equipment may be wanted.

ORANGEEURG underfloor duct sys-

Description: The system consists of
fibre ducts laid in the concrete of the floor
in parallel lines sufficiently close one to
the other that, wherever electrical machin-
ery or apparatus may be placed, it will be
over one of such lines. At convenient dis-
tances and at right angles are constructed
header lines of the same duct, connected
to these distributing lines and extended to
the floor wiring centres. To the duct, ac-
cess is had through an insert or outlet fit-
ting placed through the finished floor and
floor covering. Such outlets are only es-
tablished as needed and if subsequently
abandoned are closed in a simple manner,
being, however, immediately available if
wanted again.
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Showing installation of Orangeburg System

of Underfloor Duct in a floor of over 37 All

Mote “pad”™ or “bench™ provided under duct
and inconspicuous floor outlet,

Duct: Is the well known Orangeburg
Fibre Conduit which through a quarter of
a century has come to be the standard of
subway construction for almost the entire
electric light and power and electric rail-
way industries. Confidence in its
durability is assured by this record
as its placement in floors (imbedded
in concrete) is identical with its
treatment in subway construction.

Junction Boxes: Of cast iron with brass
tops and covers; strong and rugged: will
withstand rust and corrosion equally with
the building frame, and a load weight
equal to the floor in which they are im-
bedded.

Outlet Fittings: Of cast brass of ade-
quate design to withstand the compres-
sion in the top of floor slab in which they
are placed.

Water Exclusion: Both junction boxes
and outlet fittings are provided with dur-
able gaskets making certain watertight
joints at the floor line.

Design

The Orangeburg system distinctly mer-
its consideration from this point as it en-
tirely eliminates guesswork in planning.

In systems previously used it has been
necessary to install duct, outlet fixtures
and wire previous to the occupation of the
building. Further, in guessing as to

where service might be required at least
twice as many outlets have been installed
as were finally used.

In the Orangeburg system no outlets
and no wire are installed until service is
required and then only for the necessary
requirements. Subsequent additions are
as cheaply made as would have been the
case had they been included in the original
installation.

Two systems are offered: a double duct
for heavy duty and a single duct for lesser
requirements.

In the double duct system, two ducts are
run side by side at the agreed spacing be-
tween the parallels: one duct for electric
light and power wires, one duct for signal
and communication wires.

In the single duct system all wiring is
carried in one duct.

It is recommended that the paral-
lels of the system be spaced from 5 to

6 feet apart, the first and last parallels

from 214 to 3 feet from the adjacent

wall.
Headers should be spaced solely on a
basis of estimated wire density, as wire
can be fished to any distance met with in
the floor areas of modern buildings.

Imstallation
used when piping crosses the Orangeburg
System of Underfloor Duct installation.

showing crossunder ftting
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Standard size
ducts used in the
Orangeburg Under-
floor Duct System
are 415" wide and
214" high over all
and have been in-
stalled with entire duct line and offsets
_satisfacticrn in build- the line down about
ngs with floor fills A typical floor plan of duct layout in the American 2'1?;5 %5 leavin g 4

of onl 2 W= Telephone & Telegraph Company's office building - 14" a1
Y Ho in New York City; 22 stories fitted with Orangeburg apace 4 £ ide and

the ceiling below.

A reasonable num-
ber can be accom-
modated by a spec-
ial cast iron cross-
under fitting which
1s installed in the

ﬂ\-"i::l',‘in most office Underfloor Duct; complete installation. the entire height of
buildings a fill of the fill through
415" to 6" is generally provided. which pipes may be run as shown on

Where the fill is greater than 314" a page 214.
concrete “pad"” or “bench” should be pro- Finisl
vided so that when the ducts are installed L el
on top of the pad the top of the duct will In designing the fittings and duct full
be about 1" or 114" from the finished floor consideration has been given to both util-
surface. (See illustration on page 214.) ity and appearance. The finished floor is

This facilitates the installation of neat in appearance and in satisfying
e contrast to the results obtained with

fittings and also raises the ducts &%
above the floor slab so that other @Hmn:m other methods of interior wire distri-
bution.

pipes can cross under the ducts by *::Jff
cutting through the pads.

Where a fill of only 3" or 314" is provided For details and specifications of the
any pipes which must cross the path of Orangeburg System apply to the nearest
the ducts should preferably be cast in the Johns- Manville branch or write for

concrete floor construction, or installed on pamphlet E-30.

SYSTEM IN REINFORCED CONCRETE SYSTEM IN FLOOR FILL
Cloged-bottom Duct installed in Office Building, Lon Installation in Western Electric Warehouse Building,
Island Railroad Co.. Morris Park, N. Y.; Hatzel M. ¥. C.; double grid layout; ]J. P. Hall-Smith Co.,

Buehler, Inc.,, Elec. Contractors. Electrical Contractors.
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JOMANCO ;

FRICTION
TAPE

PRSI TERED W RAT, SR,

Johns-Manville, Inc.

1" ke
thaver

Careful manufacture of selected

P

materials assures the

highest quality in Johns-Manwville Friction Tapes. They are
better, more satisfactory and more durable in every way.

are made of strong, closely woven fab-

ric, heavily impregnated with a special-
ly treated compound. They have remark-
able adhesive properties and long life;
are not affected by heat, cold or moisture;
do not dry out with age; contain nothing
to corrode wires; are free from pin-holes,
lumps and thin spots and have exceptional
insulating efficiency, due to the heavy and
even saturation. They contain the maxi-
mum yardage per pound.

Johns-Manville Friction Tapes are
three-fourths of an inch wide and are put
up in standard 4-ounce and 8-ounce rolls,
wrapped in tin-foil and packed in strong
Manila paper cartons.

Johns-Manville Friction Tapes are stan-
dard with many of the largest steam and
electric railroads in the United States.
These are guaranteed tapes and with the
exception of Johns - Manville Armature
Tape will be replaced if found defective
within one year from date of manufacture.

JDHNS—MANVILLE Friction Tapes

Jomanco—Gray in color, is the high-
est grade of friction tape on the market,
and is recommended for permanent un-

derground, subway, mines, railway signal,
sign, wireless telegraph systems and gen-
eral out-door work, where the highest
class of insulated joint is required. It is
preferred by manufacturers of high-grade
electrical machinery because of its ability
to withstand high voltages. Used for all
purposes under the most exacting condi-
tions, it has never been known to fail.

Johns-Manville No.3 Tape—A popular
material for taping motor leads, switch-
boards and inside wiring where a good in-
sulation is required. Strong in friction,
possesses high heat - retarding qualities
and dielectric strength.

Johns-Manville No.5 Friction Tape-A

good grade for standard electrical work
and other miscellaneous and domestic
uses; free from surface defects. Shows
little or no deterioration for a year, if
stored under proper conditions.

Johns-Manville Armature Tape—Made
from thin, closely woven sheeting of high-
est quality, frictioned on one side only.
Suitable for winding armatures, field coils,
etc.
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Johns-Manville Rubber Splicing Compound

ADE of Para rubber scientifically
compounded so that it does not
dry out. When applied it forms

a homogeneous mass without the aid of
heat, making watertight joints that last
indefinitely.

Uniform in thickness throughout —no
lumps or thin spots—and it has ex-
ceptional strength. Furnished in two
brands, Alpha and Brooklyn, 34" wide,

in 4-0z. and 8-oz. rolls, wrapped in tin-foil
and packed in Manila paper cartons.

Alpha Brand— A splicing compound
of the highest grade. It assures absolutely
perfect joints, is impervious to moisture
and stronger dielectrically and mechani-
cally than the insulation of the wire itself.
Will stand a test of 300 volts per mil.

Brooklyn Brand — A good splicing
compound recommended for low wvoltage
work.

Johns-Manville Braided Asbestos Tubing

This tubing is largely used for insula-
ting conductor wires of arc lamps and for
covering electrical wires where superior
fireproof protection is required.

Some of the sizes in which Braided
Asbestos Tubing is made.

It is absolutely fireproof and has been
in constant use for many years during
which it has never burned out, thereby
causing a short circuit.

This material is extremely flexible; it
can easily be made impervious to mois-
ture, and has great durability.

Approximate
Na. Ta fit E:Iu-.sid.t Approx. No.  List
wof Over Diameter Lineal Ft. Price,

Tubing Wire Nao. of Tubing Per Pound Per Pound
1516 17B. & 8. g™ 175 $4.00
1517 10B. & &, ' 100 4.00
1518 8B. & 5. " 85 4.00
1519 5B. &S, 4" 65 4.00
1520 4B. & 5. Bt 50 3.00
1521 2B. &8. 3" 46 3.00
1522 0B. & 5. 14" 2z 3.00
1523 ig"™ 20 3.00
1524 1L 16 3.00
1528 g 15 3.00
1529 Ty 13 3.00
1530 12 3.00
1531 11 10 3.00
1532 174" q 3.00
Other diameters made to order; also any form of
braiding desired.
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Johns-Manville Niagrite and Asbestoment
Fireproof Cable Insulation

L

The illustration shows the slight effect of an electric
arc at a voltage of from 90 to 110 and a current of
from 400 to 2000 amperes, the electrodes placed 14"
below the test piece, It was intended to reproduce
the destructive action which might be expected
should an are oceur in the cable adjacent to the one
on which the fireproofing was being tested. The

HE Johns-Manville Niagrite-Asbes-

toment Method of fireproofing cables

has been developed to protect valu-
able cable equipment from the destructive
action of an arc occurring in adjacent con-
ductors. It is used wherever cables of
high potential are exposed, particularly
in manholes where splices are located, or
where feeder cables are trained to the back
of switchboards.

Its components are Johns-Manville
Niagrite and Johns-Manville Asbesto-
ment. Niagrite is an asbestos felted ma-
terial backed with asbestos cloth, made in
the form of a tape, in rolls 15 feet long
and in all thicknesses from #.." to14". The
best standard construction is a double
layer of #; ;" thickness. A roll of this tape
is loosened and immersed for about twenty
minutes in a solution of Johns-Manville
Asbestoment. This is a special super-re-
fractory cement, chemically neutral. Both
these materials are free from ingredients
which might corrode lead cable sheathing.

When the Niagrite tape has been
thoroughly moistened with the cementing
material, it is applied directly to the cable,
being wound spirally with butted joints.
The second layer should be applied with
joints midway between joints of the initial
layer, which makes for greater strength.
An outer covering of Asbestoment, mixed

arc was sustained for a period of two minutes. It
has been estimated that the temperature at the
crater was from 35007 to 4000° F., the temperature
falling off slightly at the higher voltage., During
the test the thermo-couple showed the temperature
rise in the tested cable to be within the bounds of
safety by over 75° F,

to a thick paste, is then applied by hand
to a thickness of approximately 14"
When dried, which takes approximately
forty-eight hours under normal air condi-
tions, the Asbestoment sets and becomes
adamantine with age. Moisture or even
immersion indefinitely has no effect on it.
It may be applied 50¢; faster than any
other form of cable fireproofing and will
allow greater freedom in bending cables
without cracking the fireproofing than any
other known form of cable protection.

It has superior thermal conductivity
g0 that heat within the cable is led away
more rapidly than by muslin, paper or the
rubber insulation nearest the copper con-
ductors.

This Niagrite-Asbestoment combina-
tion has been tested under actual manhole
conditions by some of the largest com-
panies in the United States. (See test.)

This is assurance that this combination
will prevent communication of burnouts
where cables are exposed to an arc occur-
ring in adjacent circuits. The resulting
saving in valuable equipment and contin-
uity of service is well worth the moderate
cost of such an installation.

The nearest Johns-Manville office will
be pleased to offer further suggestions as
to cable equipment protection.
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Johns-Manville

Fibroid Asbestos

Paper Tape

IBROID Asbestos Ribbon or Tape
is a thin ﬁreProof paper furnished
in widths 33 of an inch and over in

multiples of 11 of an inch and in thick-
nesses from .006 of an inch to .035 of an
inch. Widths up to 36 inches are made
specially to order.

It is put up in firm coils about 7 inches
in diameter, 1 inch hole, cut with smooth
edges. A roll 1 inch wide weighs about
11b. Approximate yardages in these 7 inch
rolls are:

006" thick:. . ... ..ccicen : 180 yds,
D10% thick......ocveevees 100 yds.
P ) i T T B0 wds.
.020% thick . 60 yds,

This tape 15 made [rom specially selected
asbestos fibres and is used for wrapping
magnet and armature wires,

LIST PRICES FPER POUND

: More than | 25 Ibs. to | Less than
Thickness Width L0 Ths. 10k b5, 25 1bs.
015" to 035" a.gr £0.48 §0.68 F0.88
Ly (or more) .28 A48 it
D17t L4t | B L | 68 88 1.08
Latr | or more ) AB 68 B8
006" to 01" 4. (cut from special long fibre paper! 1.12 1.32 1.52
02 1.12 1.32

14" {or more){cut from special long fibre paper)|

Johns-Manville Armaturo Asbestos
Paper Tape

RMATURO Asbestos Paper Tape
A has been developed to meet the de-
mand for a tape stronger mechan-
ically than Fibroid Asbestos Paper Tape.
Armaturo is made of two thicknesses of
Fibroid Tape run up on each side of a cot-
ton mesh without filler or sizing. The as-
bestos insures electrical and heat resisting
qualities, while the cotton mesh gives

mechanical strength. Such reinforcing is
particularly desirable when the tape is
applied by winding machine.

Material as furnished is commercially

pure.
Thickness Width Weight per roll
015 Ta" 12 1,
015 5" 34 Ib.
013 1" 11b.

Prices on application,
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OHNS-MANVILLE Asbestos Listing
is a fireproof, flexible woven tape, suit- 74",
able for wrapping all forms of electri-

cal wires.

Asbestos listing is made in widths from

Serves many purposes where a thin, fire-
proof insulation is needed to separate wires.

It can also be furnished wire-inserted in
the 1 ," thickness, if desired.

15" up and in thicknesses from .025" to
It can be furnished pure or com-
mercially pure.

Width,
Inches

Mo, 1091
' Thick

Per Pound

LIST PRICES AND YARDAGES PER FPOUND

(Commercially Pure)

Mo, 10601

'w." Thick with Wire |

Insertion

Pior Pound

o, 1073

|
Yards | List Price || Yards | List Price

86
il
57

49
42
34

8
24
zZ1

1%
17
14

F4.80
4,80
4.80

4.80
4.20
4.20

3.80
3.BD
3.20

3.20
3.20
3.20

08
54
43

39
34
27

Z2
19
17

15
13
11

F4.40
4.40
4.40

4.40
3.80
3.80

3.40
3.40
Z2.80

1™ Tlick
I'er- Pound
Yards List Price

122 56,40
%8 6.40
4l 6.40
;g 6.40
49 G.00
G030
;g 5.60
28 5.60
5.20
2y 5.20
19 5.20
5.20

Prices on pure ashestos listing furnished on application.

Mo, 1064 Na, 1082
025° Thick “u" Thick
P'l?; .P;'.II'I"] Per F‘uunr-

Yards | List Price |i Yards | List Price
166 §7.20 | | 128 | $s.20
133 7.20 102 | 5.20
110 7.20 85 | 520

|
95 7.20 73 | 520
80 680 || 64 4.60
66 6.80 51 4.60
55 6.40 42 4,20
47 640 || 36 4,20
41 600 || 32 3.60
a6 5.00 28 3.60
aa .00 25 3.60
27 .00 21 3.60
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Johns-Manville Third-Rail Covering

Special covering for the bonded fish plate joints,

P —————— o b e e i LA W SR i

Straight section for rail covering.

(As used by Philadelphia Rapid Transit Co.)

Covering of the T
rail in the conduit
of one of the street
railways of New
York City.

OR many years we have supplied a

weatherproof covering made of fibre

and impregnated with a high quality
of asphalt, for enclosing the feed rail of
electric, street, mine and industrial rail-
ways.

Recent specifications have called for in-
sulation to cover the sides and top of
power rail, the contact being from the un-
der «ide. To take care of the joints be-
tween rail lengths, enlarged sections
have been developed which allow suffi-
cient room to cover the fish plates, bolts
and hangers, as shown above, but material
can be furnished for practically any type
of installation.

All inquiries sent in should include com-
plete information as to use and service, 1n-

Wilgus

ning third-rail cov-

ered with indurated
fibre covering.

Under-run-

Transmission rail of
the Elevated and the
Mew York Subway,

The exposed parts
covered by indurated
fibre material.

cluding the maker’s name, section number
and full size sketch of the rail, together
with quantities and delivery desired. Pres-
ent factory equipment will produce several
of the more popular types, but where
special material is required, a nominal pre-
liminary charge may be made.

Johns-Manville Third Rail Insulation is
the most modern protection so far devel-
oped; it has ample dielectric strength;
provides a complete cover, if desired; will
effect large savings through protecting
power rails from ice coating in the north-
ern latitudes; presents a most pleasing
and ornamental appearance and, unlike
wood covering, will withstand the ele-
ments indefinitely.
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Heat proof cores, arc deflectors, apparatus bases moulded of Electrobes-

tos give greater sccurity at less expense,

Electrobestos is chemically

inert, of high dielectric and mechanical strength and heat-resisting.

OR conditions requiring moulded
Fpieces to stand high temperatures

and where a moderate dielectric
strength is necessary, we offer Johns-Man-
ville Electrobestos, a compound made of
high grade asbestos fibre, high tem-
perature clays and a liquid binder, shaped
cold under very high pressure and heat
treated to solidify. This material is shaped
in moulds of cast iron and hardened steel
so that a moderate preliminary charge is
made in each instance to cover mould ex-

pense. This charge is necessarily higher
on complex moulds than on simple
moulds.

Electrobestos has been successfully used
where exposed to a temperature of
1600 F., although where other service is
required of the pieces than resistance to
heat, the figure of 1200" F. is a conserv-
ative estimate of its limit. It has con-
siderable mechanical strength depending,

of course, on the shape of the piece, and a
moderate dielectric strength. It should
not be used under conditions involving
vapor or moisture.

Its principal uses have been for arc
chutes and deflectors in railway control-
lers, bushings of wvarious sorts, cable
shields, rods and tubes, resistance cores,
soldering blocks, boiler plugs, electrical
furnace parts, etc.

Due to the method of manufacturing,
lateral holes and recesses are impractica-
ble and walls should generally be not less
than 14". Spiral threads or grooves unless
very large, and threaded holes are also im-
practicable.

For quotation, sample, model or draw-
ing should be submitted together with
allowable tolerances and monthly or daily
production necessary: also total quantity
on which quotation is desired.

224



Johns-Manville Asbestos
Clothing, Textiles and
Other Products

e =]

225



{ '|'I

lﬁ.ﬂgﬁ:y%_]nhné ~Ménﬁl£ Service to Industry

Johns-Manville Asbestos Clothing

here of some of the standard items
of asbestos clothing which we manu-
facture are but suggestions.

We have selected the types which have
been found most serviceable under rigor-
ous working conditions but there are
many special models which we make but
do not show here, that are particularly
suitable for certain industries. We are
glad to make any form of asbestos gar-
ment to specifications.

ASBESTOS SUIT

"[\HE pictures and descriptions given

The complete suit demonstrates the
protection which can be afforded the work-
man without interfering with his activ-
ities.

Combined with jumper and overalls, the
asbestos helmet offers complete protec-
tion with minimum binding. It is free-
fitting and in no way impedes the work-
man.

For workers on oxy-acetylene or elec-
tric arc welding, splashing metal, heat and
glare make it an essential part of their
equipment. Open hearth men should
have cobalt blue lenses to enable them to
watch the metal. Welders’ lenses should
be dark green or several laminations of
blue and red glass.

Johns-Manville will make helmets such
as this to your specifications, setting mica
or any color plain or laminated glass in
the free wvision window. This helmet
buckles to the shoulders of the jumper.
Another style has a cape to cover the
shoulders. A good feature of this helmet
is the ventilators at the sides.

This type of jumper is much used in
steel mill service and in other places where
workmen are exposed to molten metals,
sparks, or flames. Substantially con-
structed of asbestos cloth, lined through-
out with heavy duck, and has blind seams
and riveted clasps.

Only the strongest and most service-
able asbestos cloth is used in our asbestos
mittens. They provide efficient protection
for thcse compelled to handle heated ob-
jects. Made to specifications in any de-
sired length with plain or reinforced palm
and thumb. Standard lengths 12, 14 and
16 inches.

Asbestos overalls are usually used in
combination with the jumper. Made from
heavy, durable asbestos cloth. Have
double-sewn, reinforced seams; one seam
in the leg. Adjustable leather suspender
straps fastened with sliding wire buckles.
Lined with heavy duck.
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ASBESTOS LEGGINGS

The asbestos leggings are made of
durable asbestos cloth with or without
lining, in any length desired and with or
without foot-protecting flap. Adjustable
to any size leg. Held by spring pressure,
which enables the workman to snap them
off instantly. The rear flap, which goes
inside, fills the gap in the back thus com-
pletely covering the leg.

Where workmen are liable to injury
from molten metal splashes, the complete
protection which asbestos affords is in-
estimable, while the quick-detachable
feature in the spring-clip fastening pre-
vents delay in removing the legging and
thus prevents severe burns.

Standard lengths 14, 16, 18 and 20
inches.

ASBESTOS SsHOES

We are prepared to furnish to your spe-
cifications asbestos boots and shoes.
High overshoes such as those illustrated
are used in foundries and similar places.

These are made of extra heavy asbestos
cloth and reach nearly to the knees. They
fasten with easily snapped buckles. They
have asbestos soles reinforced with steel
rivets. The tongue is thick and of liberal
width for full protection.

ASEESTOS GAITERS

Made of heavy long-fibre asbestos
cloth, closely woven. The adequate foot-
guarding flap has an arch-strap to keep it
from slipping out of place. Buckles are
serviceable and non-corroding: the straps
real leather, for durability.

Workers in acid mills and chemical
plants are afforded indisputable protec-
tion to person and clothing—{for asbestos
resists commercial solvents and cor-
rosives.

ASBESTOS GLOVES

Practically essential to all workmen

handling hot tools or materials. Stan-
dard lengths 12, 14 and 16 inches. Plain
or reinforced palm and thumb. Fleece

lining standard. Made large to enable
them to be quickly thrown from the hand.
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ASEESTOS ONE-FINGER MITTENS

Similar to our regular mittens, except
one finger is left free. Standard lengths
12, 14 and 16 inches. Plain or reinforced
palm and thumb. Fleece lining standard.

ASBESTOS APRON

For the laboratory or bench worker in
chemicals or when hot materials or tools
demand front protection only, asbestos
aprons assure safety to person and cloth-
ing. Made to any shape or length. Dur-
able leather neck and back straps with
buckles. Lined with a good grade duck,
unless otherwise specified.

ASBESTOS CAFP

Asbestos cap, peak style, square crown,
of particular use to workmen in plants
where the hair and upper face need pro-
tection.

This style of cap is but one of many we
have made for various occupations. What-
ever the requirements of your plant or
process, we can provide dependable pro-
tection. Only high grade asbestos cloth
1s used for the exposed portion. Caps are
lined with duck if other material is not
specified. Light in weight and compara-
tively cool.

We can make caps with capes to cover
the back of the head and neck. Air ports
or vents can be readily inserted, or the
visor shape changed.

B
ASBESTOS AERM PROTECTORS
Workers in chemicals will find asbestgg
arm protectors very useful when worn
with our mittens or gloves. Made of
tough, long wearing asbestos in lengths to

protect arms to elbows or shoulders. Stan-
dard lengths 18, 20, 24 and 26 inches,
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Johns-Manville Asbestos
Cloth

OHNS - MANVILLE Asbestos Cloth
is used in the manufacture of theatre
curtains, portable motion picture

booths, blankets, gloves, clothing, etc., to
assure protection from fire.

On account of its chemical - resisting
qualities, Johns-Manville Asbestos Cloth
is also used extensively in plants where
chemicals are manufactured or where
chemicals are used in the manufacture of
some other product. Filter pads and
cloths, mats, etc., are some of the forms in
which Asbestos Cloth is used in such
places.

Packings, that must resist heat and cer-
tain chemicals, and brake band lining are
made of Asbestos Cloth.

Uniformity in our Asbestos Cloth pro-
ducts is assured because of care taken in
manufacture and the splendid modern
equipment in the textile departments of
our factories.

Quality as well as uniformity is found in
every piece of Johns-Manville Asbestos
Cloth because we own and control our
own source of supply and, therefore, can
select the kind and grade of asbestos fibre
suitable for the service to which the cloth
is to be subjected.

Following is a list and description of
standard Johns-Manville Asbestos Cloths:

Approximate weight

Style Noo Width per square yard Quality®
1067 36inches 2lbs. Bozs. C.P.nowire
444 36inches 21bs. 4ozs. C.P.nowire
M-710 36inches 2lbs. loz C. P. no wire
012 36inches 2lbs. 6ogs.  P.nowire
M-183 40inches 2Ibs.12o0zs. C.P. wire ingerted
M- 31 40inches Zlbs. 12azs. C. P. wire inserted
M- 32 40inches 2lbs. Gozs. C.P. wireinserted
*NOTE :—

C. P. denotes cloth is commercially pure.

P. denotes cloth is absolutely pure asbestos. _
Wire inserted cloth is woven of asbestos yarn with
small brass wires used for reinforcing.

Johns-Manville Asbestos

Yarns

OHNS-MANVILLE Asbestos Yarns
spun from asbestos fibre are used ex-
tensively and for various purposes on

account of their heat and chemical resist-
ing qualities.

Johns-Manville, because of long experi-
ence, modern equipment and ownership
of mines, is prepared to furnish yarns of
high and uniform quality.

The standard Johns-Manville Asbestos
Yarns listed below will answer for most
conditions. If special yarns are required,
samples or specifications should be sub-
mitted.

Approximate

number of yards Percent

Style No, Ply per pound Coitan
1004 1 400 10%
1004 z 200 10%
1004 3 130 10%
1004 4 100 105%
1008 1 800 105
1008 2 400 109
1003 3 260 105
1008 E 200 109%
1010 1 1,000 10%
1010 2 500 105
1010 3 330 105
1010 L 250 109%
1012 1 1,200 105
1012 2 600 10%
1012 3 400 10%
1012 4 300 109
1014 1 1,400 109
1014 2 700 10%
1014 3 460 10%%
1014 4 350 10%

504 1 404) 545,
504 2 200 5%
504 3 130 5%
S04 4 100 by
08 1 BOO 5%
508 2 4040 5
508 3 250 5%
508 4 200 5%
510 1 1,000 5%
510 2 500 5%
510 3 330 5%
510 4 250 5%
512 1 1,200 5%
512 Z 600 59,
512 3 400 5%
512 4 300 5t
514 1 1,400 5,
514 2 700 5%
514 3 460 5%
514 4 350 5%
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Johns-Manville Asbestos Wood Motion
Picture Projection Booth

—

Johns-Manville Ashestos Wood Booth, Permanent Style

and Angle Iron Booths are fire-proof,

shock-proof and, when pointed up with
Johns-Manville Asbestos Cement, abso-
lutely smoke tight. The Johns-Manville
Booth prevents the noise and light of op-
eration from interfering with perfect pro-
jection or detracting from the quality of
the exhibition. Are so arranged that in
case of fire, all openings are automatically
closed, confining the fire within the booth.
Can be painted or decorated to match any
interior trim.

The permanent style of booth is made
of asbestos wood sheets attached by bolts
tostructural steel framework. Theasbestos
wood is bolted on after the skeleton frame
is set up, insulating the frame from elec-
trical currents and making the booth fire-
proof. Furnished in “knock-down” form
and provided with a door and window
shutters to close automatically in case of
fire. A complete ventilating system, in-
cluding galvanized iron pipe flues and an
exhaust fan can also be furnished.

The semi-portable booth is made of as-
bestos wood sheets or panels, framed with
angle irons. Walls and roof are made of

JGHNS—MHNVILLE Asbestos Wood

panels of asbestos wood framed with angle
irons and are made interchangeable. They
are plainly marked so that they can be
easily put together by any carpenter with-
out the necessity of fitting, filing or drill-
ing. This booth can be put together or
taken down in an hour or two and only
about fifty bolts are required. The semi-
portable booth can also be enlarged by the
addition of standard panels.

The portable booth is asbestos cloth
over iron pipe framework. Asbestos cloth
is strong, light and well adapted to this
purpose. It can be set up or taken down
in a few minutes and packed into small
space in fibre or wooden cases for ship-
ment. The asbestos cloth covering is made
in three pieces; the top, sides and flooring
with overlapping flaps, so that the booth is
practically smoke-tight, A special hinged
trap, which provides a ventilating space is
so arranged that it will automatically close
in case of fire.

The Junior Booth is made of the same
materials as the semi-portable booth—
Asbestos Wood with steel frame—but re-
quires less floor space.
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Johns-Manville Success Chemical Fire Extinguishers

Approved and labelled by the Underwriters' Laboratories, Ine,

Automatic Type

Johns-Manville Success Fire Extin-
guisher is made of extra heavy, cold
rolled, Lake Superior copper. Starts and
stops simply by reversing the position of
the extinguisher.

An effective fire-fighting
apparatus that can be easily
handled, operated and re-
4=, charged. Throws a high
» I pressure stream for dis-

{ tances up to 50 ft. Ex-
tinguishesbenzine, naphtha,
tar and other flames on
which water has practically
no effect. It is superior to
others for the following
reasons:

All joints are securely
' Qriveted and reinforced by
Uheavy shoulders of solder.

Tested to a pressure of
350 1bs. to the square inch
—four times the required strength.

Made with a standard size bottle and
cast brass bottle holder, instead of the
flimsy brass wire holder ordinarily used.

Also a unique bottle stopper which
regulates the flow of sulphuric acid into
the bicarbonate of soda thus generating
the correct amount of gas at all times.
This avoids explosion—which is possible
in extinguishers where total quantity of
both liquids is mixed at once.

The Johns-Manville Success Fire-Ex-
tinguisher meets every requirement of de-
pendability and durability.
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Hand-Pumped Style (Non-Freezing)

The Johns- Manville Success Non-
Freezing Fire Extinguisher will not
freeze at any temperature above forty de-
grees below zero. It will afford unfailing
protection from fire at all times, particu-
larly when other fire extinguishers, as
well as water pipes, would be frozen up
and out of commission.

Easily portable and can be operated by
anyone. A pliable rubber hose makes it
possible to aim the stream in any direction
without moving the extinguisher.

Throws a continuous stream ffty or
sixty feet. Has a 214 gallon capacity, suf-
ficient for most incipient fires.

Tank is made of copper, protected by a
double application of lead-tin alloy and a
coating of “Insulite,”” an asphaltic base
paint. Double acting pump is made of
seamless brass tubing. Pump plunger
made of a special alloy not affected by the
solution. ;

Tested by the Under-
writers’ Laboratories, Inc.,
by being operated 73,000 .,
strokes and remained in |
good working order.

To operate: withdraw the
metal pin holding the pump
handle which releases the

pump and permits im-
mediate use. Recharged by
pouring solution through {i

filler opening. No recharg-
ing necessary until contents
have been discharged, as so-
lution will not deteriorate.




Johns-Manville Asbestos Lead

Joint Runner

Eunner equipped with
spring clamp,

OR making lead joints in cast-iron
Fgas and water pipes, Johns-Manville

Asbestos Lead Joint Runner is the
most practical device on the market. It
is composed of specially prepared asbestos
rope, of square cross-section, having a fer-
rule on each end and provided with a
clamping device for fastening in place on
the pipe as shown in the above illustra-
tions. The rope used is solid asbestos,
containing no core of jute or other com-
bustible material.

Another style, equipped
with toggle clamp.

Owing to the shape of this device and
its flexibility, it covers the pipe joint snug-
ly, so that there is no leakage of lead nor
any unnecessary lead left protruding from
the joint to be chipped off afterwards.

Being made of asbestos, it will not char
or burn from contact with molten metal.
The ferrules are of such design that they
cannot be pulled off. The clamp is of
simple construction and practically inde-
structible.

ASBESTOS RUNNERS FOR VARIOUS SIZES OF PIPE

List

Frice

Mo, Material Size Far Pipe Size, inches each
1 Rope 34 inch square 2, 3and 4 $2.15
2 Rope %4 inch square 4, Sand 6 235
3 Rope 1 inchsguare 6, 8and 10 4,15
4 Rope 1 inchsguare 10, 12 and 14 5.40
5 Rope 1% inch square 16, 18 and 20 11.00
[ Rope 114 inch square 24 12.25
7 ERope 1%4 inch square a0 13.95
8 Rope 114 inch square 36 15.75
g Rope 114 inch square 42 17.65
10 Fope 1'jinch square 48 18.80
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Johns-Manville
Non-Burn Asbestos Brake
Band Lining for Automobiles
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Johns- Manville Non-Burn Asbestos Brake
Band Lining

Woven

ROM Johns-Manville mines, speci-
Fally selected asbestos fibre goes to

Johns-Manville factories, where the
fibre is spun into a pliable, workable yarn,
reinforced with brass wire twisted in
each strand to give additional mechanical
strength. It is next woven into one piece
to the required width and thickness, atter
which it is impregnated with preserving
and friction-increasing material.

Folded and compressed lining is made
from woven asbestos cloth, the yarn em-
ployed being reinforced with brass wire
which gives added mechanical strength.
The cloth is then folded, cemented, com-
pressed and vulcanized under tremendous
pressure.

Thus, Non-Burn Asbestos Brake Lin-
ing, from mine to roll, is exclusively a
Johns-Manville product, meeting at all
times rigid requirements based on the
experience of many years in the manufac-
ture of asbestos {rictional materials.

Johns - Manville Non - Burn Asbestos
Brake Lining is most economical because
it has maximum gripping power and high-
est resistance to heat and wear. The im-
pregnating compound adds to the effici-

Folded and compressed

ency and durability of the lining. Made
in two styles:

Woven, in thicknesses up to 94", as
quoted below. (34" thickness made in
folded and compressed only.) Folded
and compressed, up to and including 34"
thick.

Johns - Manville Brake Lining and
Clutch Facing Data Book showing sizes
suitable for specific models of cars and
trucks, sent on request.

_LIST PRICES PER LINEAR FOOT

Thickness, Tnches

Width, R
Inches | .
; : R A A 5

1 $0.40 | $0.45*( $0.50 | 30.70 | $0.80 | $0.96
1 50 55¢|  .60*| .80 04 | 116
| 60 65* a0 00 1.11 1.35
195 | ..... pir | IR e i i s
i e .70 .'?g" 80%|  1.00* 1.26 1.54

i) [T 8 e et e s
2 B0 .B5* L0* 1.20* 1.41 1.73
213 00 A5t 1.00° 1.30% 1.56 1.92
21y 1.00 1.05* 1.10* 1.50" 1.72 2.12
23, L10 1.15* 1.20* 1.60° 1.87 2.31
3 1.20 1.25* 1.30* 1.70* 2.02 2,50
31y 1.25 1.35* 1.40% 1.80* 2.16 2.69
3y 1.30 1.45% 1.50* 1.90%| 2.21*% 2.88
3% 1.35 1.50 1.60* 2.05* 221" 3.08
4 1.40 1.55 1.70* 2.20* 2.50* 3.27
41, 1.80 1.94 2.08 2.50* 2.92* 3.65
5 1.92 2.11 2.29 2.70 3.22* 4.04
S5lg 2.12 2.31 2.50 3.01* 3.52* 4.42
L] 2.27 2.49 2.71 3.27* 3.82* 4.80

Stopck sizes indicated by ®, all other sizes special.
Standard rolls, all sizes, 50 feet.
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Johns-Manville Transmission Linings
for Ford Cars

Each earton contains three pieces of proper
length for Ford bands, complete with rivets.

N Ford Cars the foot brake is located
O on the driving shaft just back of the

engine and enclosed in the trans-
mission case with the low-speed clutch
and the reverse clutch., This case is filled
with lubricating oil, and the lining of the
foot brake is always saturated with oil,
which sometimes heats up to 400" F.

Johns-Manville Brake Lining for Ford
Cars is made in two types: Cotton and
Asbestos; the first known as style F, and
the second as style XX. Both meet the
conditions obtaining in Ford cars and give
excellent results.

Neither type contains wire, because it
has been found that metallic particles com-
ing from the wires, as they are worn off,
get into the magneto and cause a short cir-
cuit.

Both Ford types are made of a densely
woven, tough fabric of remarkable grip-
ping power and durability, impregnated
with a compound peculiarly adapted to
the oily conditions obtaining in this car.

Furnished in 50-foot standard rolls;
also in attractive cartons as i}lustratr:d,
with necessary rivets for attaching.

XX ASBESTOS(1M"x%a")

Made identical with Johns-Manville Non-Burn
Asbestos Woven Brake Lining except that no
wire is used.

Ligt price Der cartol. ... sssscssassasussssse coaas $2.00
List price per foot.......... Pt R e A .50

XX ASBESTOS OVERSIZE (1}"x3:")
For replacement where drums are worn.
Lisk prlee et Babii o v o sk s s £2.50
LGt prica per-fook s oo e n il s s 55
F COTTON

Manufactured from the best long fibre Sea

Island Cotton; impregnated with an oil and heat-
resisting compound. Contains no wire,

List price, per carton, $1.50; rolls, per foot, §.25

Approximate Weights, Lining Only
X { Ashestos 5/ Ibs. per 50-ft. roll
g = Owversize ..... 534 lbs, per 50-ft. roll
.................... 34 1b. per carton

I

Overgize ............ 34 1b. per carton

§ Al T o o A S L 4 lbs. per 50-ft. roll
" vemseesriaaaes. Y lb, per carton

Weights Packed for Shlpment

K.i ﬂhbrhms 5 50 ft, rolls, approx. . e i
10 50-ft. mlls APPEOE. ey 75
b = 10 cartong, appProX... .o oemprsonss 10
" 5 25 cartons, ApPProX. .cceieeniniai.s 25
: i 100 cartons, approX.......ecee.on.. 105
1 o Oversize, 5 50-ft. rolls, approx..... 33
e i 10 50-ft. mlls apprux .. Bs
= % E 10 cartons, approx. g b
. = i 25 cartons, apprax ....... 28
* = 1 100 cartons, approx...... 115
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Johns -Manville Asbestos Woven

Clutch

Facings

Wowven clutch facings have been generally approved by
many of the leading car manufacturers,

Clutch Facings are constructed to

proper dimensions by special processes
which insure smoothness of clutch en-
gagement. The quality of the woven as-
bestos material prolon~s the life of the fac-
ings under the most severe conditions.

JDHNS-MANVILLE Asbestos Woven

Considerable research and development
work indicate that for Borg & Beck and
similar types of single disc clutches, it is
necessary to use a facing with that degree
of resiliency obtained in a woven fabric,
which secures smoothness of clutch en-
gagement without chattering or grabbing.

We can manufacture facings of any size,
plain, or drilled and counterbored, for
cone or disc clutches from woven, or, if

necessary, folded material, the latter being
a specially built-up facing.

Johns-Manville Facings can be made
formed and joined with metal staples or
cut endless.

Write for Johns-Manville Brake Lining
and Clutch Facing data book, listing all
sizes required for specific makes of cars
and trucks, and quoting prices of facings
for popular automotive vehicles.

Johns-Manville Asbestos Woven Clutch
Facings are suitable for all makes of cars
and trucks. They can be furnished plain
and also drilled and counterbored ready
for riveting.

Packed in properly labeled standard car-
tons of twenty facings each.

236



Johns-Manville Service to Industry

Johns-M

anville Asbestos Friction Disc
Clutch Facings

Standard carton of drilled and counterbored facings.

Made in many

sizes suitable for popular models of passenger cars and trucks.

ADE from long -fibred asbestos

closely interlocked to a homo-

geneous structure, combined with
a heat-resisting bond and compressed into
facings of uniform density, ground ac-
curately to proper thickness.

Grinding the facing removes from its
face a film of impregnating material which
otherwise would have to be worn off in
operation before the maximum efficiency
of the clutch could be attained.

Compressing the facing insures the ab-
sence of high spots or a wavy surface,
and enables us to produce a facing of uni-
form density with a perfectly flat surface.

The exceptional care and special pro-
cesses used in the manufacture of these
facings result in a product which may be
used without the necessity of continual re-
adjustment of clutches. As produced
under our process, the facings possess a
uniform co-efficient of friction and an ex-
ceptionally long life.

Johns-Manville Asbestos Friction

Clutch Facings are made of the best qual-
ity asbestos fibre, especially selected for
this usage from our own mines, and are
manufactured in one solid mass, in ring
form or segments, as may be required.

The frictional contact surfaces depend-
ably transmit the power for which the
clutch was designed without excessive
wear of the facing, and our special treat-
ment of the material insures uniform
clutch action at its maximum efficiency
throughout the life of the facing.

Clutches equipped with Johns-Manville
Asbestos Friction Clutch Facings engage
easily and release without sticking.

Packed in standard cartons containing
20 rings each, properly labeled. All rings
can be shipped plain or drilled and counter-
bored.

Write for Johns-Manville Brake Lining
and Clutch Facing data book, listing all
sizes required for specific makes of cars
and trucks and quoting prices of facings
for all popular automotive vehicles.
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Johns-Manville Automotive Service
Sheet Packing

i’
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Johns-Manville Automotive Service

Sheet Packing is very dense, strong

an: resilient. It assures tight joints
and prevents leakage.

" l'\HE thinner the packing, the better
the service, because less area is ex-
posed to pressure on a thin than on a

thick gasket.

Service Sheet is designed for practically
any flange service in the automotive in-
dustry.

Recommended for intake and exhaust mani-
folds and eylinder heads.

Made of asbestos fibre bonded with a
special heat-resisting compound. Very
resilient, strong and dense, and does not
squeeze thinner when the joint is tight-
ened, thereby preventing leakage.

Graphited one side only, thus when
joints are broken, the gasket will stick to
one surface and part from the other.

Scrap can be saved and used, as Ser-

Service Sheet is also supplied 142" and
116" thick, in sheets 104" x 54" long,
packed in a special round carton, measur-
ing 113" high, by 314" diameter, properly
labeled.

This size is sufficient for practically any
gasket, and protects sheet from bending
and breaking after small pieces have been
cut off.

e
R T

ACTOMUTIVE SERKICE SHEET FACKING

e e L
= g

A handy shelf package easy to

handle in stock and it
waste for the user.

SAVES

] b d Thickness, inches Weight. lbs, List Price per Carton
vice Sheet does not rapidly deteriorate ¥ 1Y $1.70
with age. Yin 23§ 3.40

Size of | Thick- | Approx | List Price | Size of Thick- | Approx. List Price

Sheet ness Weight Each Sheet ness Weight Ench

15" | 71bs. 5010 | “AUTOMOTIVE
54 % 637 SPECIAL"™. . L' 1% Ibs. $2.30
e | 14ibe.. | 1820 | 27T x 31l Lig'! | 315 lbs.

4.60
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Johns-Manville Automotive Seigelite
Sheet Packing

FIBROUS material that resists the
A action of water, oils and gasoline

because it contains no rubber sub-
stitutes soluble in oil or gasoline. It has
an extremely high tensile strength, and
when immersed in water or other fluids be-
comes extremely tough, resembling raw-
hide.

Seigelite is very desirable for gaskets on
water manifolds, crank or transmission
cases, differential housings, carburetors,
clutch and t:ming gear covers.

Not to be used for cylinder heads or exhaust
manifolds.

It is tougher than wrapping paper or
cardboard, and cheaper than rubber.

FOENISHED AS FOLLOWS:

Thick- List Price List Price
NESEES Sizes of Rolls per Sq. Yd. p=r Lin. Yd.
1" 25 or 50 yds. by 48" . £1.05 £1.40
I 25 or 50 yds. by 48" 1.90 2.53
L 25 or 50 yds. by 48" 4.50 600

A tough, durable sheet packing
for water, oil, gasoline, etc.

SPECIAL FOR AUTOMOTIVE EQUIPMENT
Furnished in sheets 24" by 36" (25 sheets per crate
Thick-

Weight List Price

nesses per Crate per Sheet
L™ 33 Ibs, gross F1.00
La" 46 Ibs. gross 1.65
" 73 Ibs. gross 3.40

Johns-Manville Automotive Tape

The shape and attractiveness of

Johns-Manville Auto Tape cartons

make them very desirable for shelf
display.

successfully meet the insulation re-
quirements of automotive work. It is
strong, permanently sticky, and it will not
fray. It is guaranteed not to dry out.
To prove our confidence in this product
we will replace without cost, including
transportation charges, any tape found de-
fective within one year from date of manu-
facture.
Packed as follows: l-ounce rolls—16 to
the carton; 2-ounce rolls—8 to the carton
and 8-ounce rolls—1 to the carton.

JDHNS-MANVILLE Auto Tape will
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Johns-Manville Jewett Ring
Packing

Johns-Manville Mogul
Twisted Packing

Jewett Ring, Style Neo. 10

PARTICULARLY adapted to packing
the water pump shafts on passenger

cars and trucks, but can also be used
for any condition where rings of small
cross-section are required, or where a
packing with no rubber content is pre-
ferred.

Jewett Rings No. 10 are made of wire-
inserted asbestos yarn, braided into jack-
ets, one over another, around a thin lead
ribbon. They are then lubricated, gra-
phited and moulded into ring form.

One great advantage Jewett Rings have
over other forms of packing, is the amount
of labor saved in installation. They make
an absolutely tight gland packing, and the
garage or repair man can quickly insert
this packing in inaccessible places, saving
the time usually consumed by winding a
braided packing around the rod.

Packed in 14-lb. and 1-lb. grease-proof
cartons—size and catalog number of the
ring contained stamped on each carton.

Write for the Johns-Manville Data
Book listing proper sizes of Jewett Rings
required for packing water pumps of all
makes of cars and trucks. List prices on
application.

Mogul Twisted, Style No. 193

Packing is made of long asbestos fibre,

which is firmly spun into yarns, and
thoroughly lubricated and graphited. The
yarns are twisted to make a compact,
rope-like packing, which is especially
adapted for use on auto pump shafts,
transmission shafts, or where stuffing
boxes require gland packing of a small
size.

This material can be cut to proper
length to form rings or to be wound
around the shaft until the packing box is
filled. It can also be unstranded and re-
twisted to form a smaller size when de-
sired for small spaces.

Rubber packings deteriorate in the oil
with which they come in contact in auto-
motive use; most composition packings
become hard with age. But with Johns-
Manville Mogul the quality of the lubri-
cation and the durability of the asbestos
assure a packing that will stay soft and
give long service. The lubricant has a very
high flash point and does not oxidize or
deteriorate.

JDHNS-M&NVILLE Twisted Mogul

List Price
17 1b. sponls (3" and 1" thick)................ F0.60
1 1b. spools (14" thick) 75
1 Ib. spools (%' and *; thick). 2.40
1 Ib. spools (15" thick). . 3.00
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APPENDIX

In the following pages are some helpful and reliable
tables which will be of great value to the users
of this catalog, not only in connection with Johns-

Manville products, but

as

a general reference.

They contain:

Examples of How to Use Tables
of Pipe Insulation Efficiencies.

Total Heat Loss From Bare Sur-
faces.

Marks & Davis' BSteam Tables.

Tables showing Losses Due to
Steam Leakage.

Volume of Water at Various
Pressures.

Heat Losses from Uninsulated
Hot Surfaces.

Minimum Thicknesses of Insula-
tion for Various Services.

Data on Standard and Wrought
Iron Steel Pipe.

Total Radiation Areas and
Equivalents of Standard and
Extra Heavy Flanged Fittings.

Table of Decimal Equivalents.

Circumferences and Areas of

Circles.

Fahrenheit and Centigrade Con-
version Table.

Metric Conversion Table.




How to Use Tables of Pipe Insulation Efficiencies

The efficiencies of pipe insulations vary ac-
cording to the size of the pipe insulated and ac-
cording to the temperature difference between
steam in the pipe and air surrounding the pipe.

The relative values cf different insulations may
be determined by comparing either their effi-
ciencies or the heat losses through the wvarious
types of insulation.

The efficiencies furnich a means of comparing
the savings effected by insulations with bare
pipe losses. These latter are very large; there-
fore, a sezmingly small difference in efficiency
may represent a really large difference in heat
losses.

The heat lozsses may be compared directly as
[ollows:

Bare surface loss ............. =100%,

B ST s e comunem indinin —Percent saving
100%;,—2, Efficiency — Loss through insulation
expressed as a percentage of bare surface loss.

For example, an insulation which is 90%; effi-

cient allows a loss of only 10%, of the loss from
bare surface,

EXAMPLE:—The ecfficiency of 2" thick Asbesto-
Sponge Felted Sheet Insulation at 500° temperature
difference is 95440 and the efficiecncy of the same in-
sulation 37 thick is 96.85%. The difference in efficien-
cies 15 only 1.419% which seems extremely small and
might lead one to believe that it would not pay to use
the extra inch of thickness.

Howewver, the loss through the 95.44% efficient insula-
tion is 4.50° of the loss irom bare surface and the loss
through the 96.85°C efficient insulation is 3.155% of the
loss from bare suriace., Tae d.flerence 4.56%—3.15%=
1.419. Therefore, the loss through the 27 thickness i3
(1.41-3.15=) 459 greater than the loss through the in-
culation 3” in thickness,

The tabls on paze 244 gives the total heat
losses at various temperature differences on bare
pipe of different sizes, and on flat surfaces. Tables
of efficiencies of the d fferent insulations on wvari-
cus sized pipes and on flat surfaces at various
temperature differences are given following the
pages describing the insulations.

Use such efficiency tables as follows:

Example

What is the efficiency of Johns-Manville As-
besto-Sponge Felted Pipe Insulation 2 inches
thick to be applied on a 6-inch pipe conveying
steam at 200 pounds gauge pressure through a
room where temperature is 70° F.?

1. Determine difference between temperature
of steam in pipe and air surrounding pipe (see
Steam Tables, pages 244 to 247.

Temperature of steam 200 b, pressure 388° T,
Temperature of air around pipe.._.... 70°F.
D erenee: i s e e e 318° T,

2. Refer to Table of Efficiencies for 2" thick
Asbesto-Sponge Felted Pipe Insulation,
Opposite pipe size (6"), you find

Efficiency for 350° F. difference.......
for 300° F. difference.......
Difference for 50° ..................

If difference for 50°= .79 then for 1" difference
is .7=50—=.014%.

The difference you have (318") is 18" more than
300, so 18 x .014=.252%, which, added to 91.9%,
(efficiency for 300°)=92.15% the required efh-
ciency.

If you desire to find exactly how much heat is
saved by applying this 2" insulation, proceed as
follows:

1, Refer to table giving total heat loss iIn
B.t.u. per lineal foot of bare pipe (page 244).

0267
91.9%

d GO0

Opposite pipe size (6”) and under 300" differ-
ence you find loss is 1694.9 B.tu, per hour.
Under 350° difference the loss is 21987 B.t.u.
Difference in loss for the 50° difference—=2198.7—
1694.9=503.8 B.tu. and for 1° difference it is
503.8--50=10.07 B.t.u.

2. The difference you have (318%) is 18" more
than 300, so 18 x 10.07 = 181.3 B.t.u. which added
to 16949 — 18756.2 B.t.u,, the required total heat
loss from 1 lineal foot of the 6" bare pipe per hour,

Having obtained the loss for bare pipe the sav-
ing effected by the 2" Asbesto-Sponge Felted
Insulation is obtained by multiplying the total
loss 1876.2 B.t.u. by the efficiency of the insula-
tion formerly found (92.15%) or 92.159% of
1876.2=1729 B.t.u. saved per lineal 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 in-
sulation in the above example proceed as follows:
Bare surface loss = 1876.2 B.t.u. per lineal foot

per hour,

Efficiency = 92,15
Percent loss — 100 — 92.15 = 7.85%
Loss through insulation 7.85%, of 18762 = 147.2

B.t.u, per lineal foot per hour,
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Total Heat Loss in B. t. u. Per Hour Per Lineal Foot of
Bare Pipe of Different Sizes, and Per Square Foot of Flat
Surfaces, at Various Temperature Differences

{For Ending losses at temperatures between those shown, the B, t.u. Differences per Degres are given in amall type between the Main Columns)
Area of Temperature Differences
~ Pipo Sur- 507 104 150° 200% 250° Ao0® 350% 4007 450° Ell
Fipe face per 3 ¥
Hize lin. FE, Heat Laoss in B, t. u, per lineal fr. per Howr
- OI20 215 vmr 47,3 vfy 79.2 =44 1173 vgo 1623 viea 2015.2 erzd 27901 *rgr 38551 *ro3 4514 e3j7 5608
ol A4 268 g 590 g0 0B ot LGB rar 2021 11 ¥685 pgd MTE 180 4422 g0 5602 2as  TOAT
1 344 336 F1 740 100 1238 rao 1834 nar 2537 a4r 3374 pepd 4365 a7y 5552 33 TOS4 g EULL
1M 435 425 101 938 126 1566 1.51 2319 198 AME z.op 4254 253 5519 o0 TOZ1 3E0 B9LE 404 10367
15" ATB 4B.7 iat 1072 144 1793 177 2654 o 3673 aasp 487, 200 GILE 3.4 BOLE a6 10210 536 1HGR
Fid 622 609 1.46 1339 180 2239 25 33IL5 2y 4587 200 GO0B3 aba  TERLZ g.:0 10039 s45 12763 Gaoe 1610,
244" 753 T34 s 1616 2R ITO4 oz 4003 o7 5530 304 734.5 4.37 9528 sa0 12121 &5 15410 &03 1AL
3" A1F &96 g 197.3 266 3301 3.y 4HEE 3z 6763 451 BOAE 533 11634 O.3x 1480, Koy 18817 o8y 2375,
ay* 1.047 103.3 295 235.3 zea 3769 20a 558.1 428 T72.3 504 1024, top 132B.4 723 1689.9 ooy 21484 1p3 2711.7
4 1178 1151 297 28535 351 4243 qe1 6379 sEr HEARE gy 11521 665 14946 603 1901.3 103 M58 1zy 3051
414" 1.30% 127.9 j.07 2BL.5 .70 4709 453 6072 s.en 96T pzo 127902 g 16595 o 10101 anas 2684, 4.1 23E7.7
57 1.456 142.2 3.42 3131 41 5138 303 7755 595 1073, o0 1423, £g0 1846, jo.o 23484 pry 29857 157 37685
[ 1.734 1624 4.0 ATL9 .5y 6239 Gaoo 0737 Fae 127E.1 E.ag 16049 10 2198.7 2.0 IMAT.1 3556.2 8.6 1488, 5
T .00 1950 a1 4304 570 72000 2 B 14756 o040 1956, 5155 2539, 1378 3228 4101, 21.0 5180,
B 2.257 22006 5.%0 4857 &4 8125 9,33 16845 108 22073 130 18636 156 36418 4631.4 24.3 58456
" 2.52 M60 sor 541, 7.0 007, EBED, a0 2465, ra.7 3P0, 7.4 ADTO, 51T0. =27 G530,
10 ZH1T 2754 G.0r G062 EaG 10141 20775 116 ITES, by 3STAL aop 45465 57805 303 7204,
11 308 30D, 5.6 663, Ega 1104, 2272, 1476 3000, . A0S, 1.1 4972, 6315, 33.x 798D
12" 3.34 326, g4 719, oad 1203, 13.7  M65. b 19,4 4235, g3 5300, GHED.  aree  BASD,
14%. d. 3.886 357. k.4 786, Fobg 1318, 50, 1i.0 FTO0. 1.3 4645, 2 5905 FAO0, .3 R4TS,
165%. d. .19 408, o.&y 901, gz 15000 mas B33, p7a 3095, 24 5320. 3.0 BTG BI90. 4z 105D,
Flat, r Heat Loss in B 1... w. per sq. &, per Hour
Curved, or 7.5 235 P52 amo 60D 4% 5330 4.0 TITH 4o O9THO 5%y 10694 6.0 16140 R.7s 20606 mad 25000
Cylindsical Heat Lows in B, b u. per . It per degres temperature diference per Hour z
Surfaces. 1.950 2.152 2.4400 2065 2,951 3.260 3.627 4015 4.537 5.180
*Example 27 Pipe, 235° Temp. Dilference. 235° —=200%=135%% 35% x 2.54 (B, . u, per degree) =839 B, r.u. 331.5488.9=420.4; B, 1. v. loss
&t 2357 Temp. diffcrence,

Steam Table

Reprinted from Marks & Davis’ Steam Tables and Diagrams, by permission
of the publishers, Longmans, Green & Company

Absol. Sp. Vol Dienmity Heat Latent Tetal  Internal Ensrgy Entropy
Cinuage Presa, Tem| Pres, cu. fr. Ibs. per  of the heat of heat of Bk, ———— {inugr
Fress, Iba. Deg. F.  Atmos* per lb. ew It Tiguid EVAR. steam Evap. Steom Water Evap. Srenm Press
s, B 1 e v ars iy horg Laorr H | oz 2 E aof @ LTere/T Moarg  lbs,
=% 1 101.83 LA 3310 0. 00300 9.8 1034.6 1104.4 9729 1042.7 0.1327 1.8427 1.9754 St
e * 126.15 136 173.5 0.0057% . 1021.0 11150 36,7 10507 01749 1.7451 19180 ... ..
5 3 141.52 0. 204 1185 0845 109.4 1012.3 11216 b4 10554 02008 1.5R40 1.R847 5
. 4 133.01 0.272 0.5 0.01107 1209 10057 J1365 9386 10505 02198 16416 18614
5 16224 0.4 73.33 0,01 364 130,1 ncn.3 1130.5 U324 1062.5 0.2348 1.6084 1.8432 .
& 170,06 0.408 6189 001616 130 9958 11337 927.0 10649 0.2471  1.5814 18285 ...,
7 176.85 0,476 53.56 0.01867 144.7 SULE 11365 914 10671 02579 e
] IRZ.8E 0504 4727 001115 1508 488.2 11390 RIET  1OG0.0 02673 e
L] 188,27 o112 4336 102361 156.7 AL 1141.1 914.4 10705 02756 &
111 193.22 0.680 J838 002606  160.1 G820 11431 9105 10720 0283 1542 LYEM ...,
11 1h7.75 0,748 A5.00 LB s B 1857 97e.2 1144.9 anpr.g 10673.4 0. 1402
12 Z01.%4 0.E1G 3336 0030% 1699 976.6 114653 SMM.E 10747 02967 14760 LITIT ...,
_____ 13 205,87 0B85 30,03 002330 1738 9r4.2 11480 Q0.0 10758 03015 i
14 209.55 0.95% I8.0% 003569 177.5 2719 11499 E09.3 10768 o.3081
il 14.7 212.00 L0000 286. 7% 003732 1800 ar04 11504 1.6 1775 ®311% -0
3 1% T13.0 1,021 25,27 03B 0G 181.0 0.7 1150.7 H34H 10578 0.3133 1
1.3 14 216.2 1.08% 2470 004042 1844 o676 11520 BA%44 10787 03183 1.3
.3 17 T19.4 L. L57 1338 004277 187.5 5.0 1153.1 BUZ.1 10796 03219 .5
3.3 18 222.4 1125 FA6 004512 1905 963.7 1154.F 8899 10804 03273 3.3
4.3 ] 215.2 1.203 I1.407 .04 746 193.4 whle 1155.2 EAT.E 10811 0.A31% 4.5
53 0 280 1.361 008 0. RN 1941 Q60.0 1156.2 HB5.8 1041 0.3355 53
6.3 1 2306 1429 19,18 005213 1988 9583 1157.1 8839 10816 0.5391 6.3
7.3 22 233.1 1.4%7 18.37 0.05445 201.3 [56.7 1158.0 HE2D 1083.2 03430 73
8.3 I3 2155 1.565 17.62  D.05676 1038 955,01 11588 B&0.2 10839 5165 8.3
8.3 T4 2378 1.633 16.93 0.E0T 20461 53.5 1159.6 HTHS 1084.5 11,3409 5.3
* | atEmed {;;.;;du.rd stmosphere) = 760 mms, of Hg. by def. =29.921 ins. of Hg. =14.690 lbs. per sq. in. =
T =t"+450.6; J=777.5 ft. bz, per B, |log =209 071); A =51 = 1286 x10.7; 144 A =0,1852 [log =1.26 TG4
MOTE.—The gauge pressures are gat in enly for your guidance in making quick estimates of conditions,  Wherever very nccurote computations
tr;qlu b made, :ﬁ.uxfnut the atmosphenic pressure at your altstude and add thia to the gauge pressure and wse the resulting absolute prossuras in the
table,
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Steam Table

i Continued)
Abacl. Sp. Vaol. Density Heat  Latent  Total  Tnternal Encrgy Entropy
Gouge Presi. Temp.  Press, ew, i, loe per of the  heat of  heat of Bt —————— = Ginuge
Press, lbs. Deg, F o Armos® per b, cu. it legueied evap. steam  Evap,  Sieam Water  Ewvag. Steam  Presa
lbs. P t —_ W ar & iy horg L ar ¢ H 1 ar i E nor § L Torc/T Mar Ibs.
10.3 25 0.1 1.701 16,30 0.0614 2084 4520 11604 BIGRE 1051 03532 13804 10.3
11.3 16 142.2 1.769 1572  0.0636 210.6 o506 11612 BFS.L I0DASA 03564 1.3542 101.3
125 27 244.4 1.837 15.1% 00650 212.7 a49.2 11619 735 TOB6.2 3504 13443 121
133 B 2464 1.905 14.67 0.0681 1148 9478 11626 BTLOD 10867 03623 1.3425 13.3
143 20 248.4 1.973 14.1% 00705 2168 9964 11632 BYODS 1087 BLAGST 13367 14.3
15.3 30 250.3 2.041 1374 00718 218.8 a945.1 11639  B&0.0  10BT.7 0 AGR0 1.32311 153
16.5 3l 2533 1009 13,32 00751 2107 9438 11645 HET6 10882 0.3707 15157 16,3
17.3 a2 1541 2,178 1293 00773 2I246 9425 11651 B&6.2  10HAG 03733  1.320% 17.32
18.3 33 255.8 1146 12,57  0.0795 1144 041.3 114657 8648 1089.1 0.3759 13155 183
0.3 a4 2576 2.314 1222 (0818 26,2 G40.1 11663 B53.4  10B9.S 04784 13107 19.3
0.3 as 250.3 2,382 11890  0.0841 217.9 R3I89 11668 8611 108%.% 0_3R0E 1.3060 0.3
21.3 a6 I61.0 2450 11.58 0.0B63 229.6 637.7 11573  BGOE 10903 03832 13014 .3
.3 ar 626 2.518 11.29  O.0EBG 313 936.6 11678 A55.5  10WLT 03855  1.2069 1.3
233 a8 264.2 2585 1101 0.0008 23119 a315.5 11684  B38.3 10%1.40 0.3877 1.2925 3.3
4.3 an 658 2.654 174 Gowal 1345 9344 11689 857.1 10004 3895 ].2882 4.3
25.3 ELi} T3 2.722 149 0953 23561 9313 11604 8559 10918 03520 1.2841 253
26.3 a1 68T 2790 1,25  0.0%76 2316 QILY 11808 ES4.7 1092.2 0.3941 13800 63
17.3 42 270.2 2.R38 w02 00998 230.1 31 187003 B538 10905 05962 1.2759 27.3
28.3 a3 2707 2926 Q.80  0.1020 240.5 9302  1170.7 8534 10918 0.3982 1L.2720 8.3
0.3 a4 273.1 3.904 2.50  0.0043 242.00 i 1171.2 8513 1093.2 02002 1. 7681 m3
0.y 45 274.5 3,062 9.39 01065 FLER] 9182 1171.6  B50.3 1315 a0zl 1.2644 30.3
3.3 A6 275.8 3.130 930 01087 2448 937.2 1170 B45.2 10938 04040 12607 31.3
3 7 7.2 3.198 9.0 01109 2461 o263 11724 B4B1 10041 405%  1.2571 323
333 48 278.5 3.206 884 01131 2475 0153 11728 B847.1 10944 04077 1.2536 33.3
34.3 40 798 3334 8.67  0.1153 248.8 D44 11732 B46.1 10947 040095 1.2502 34.3
153 L1 281.0 FA02 .51 0.1175 25001 923.5 1173.6 B45.0 10950 0Aal13 1.2458 353
36.3 51 1813 3470 B35 n.1eaT 251.4 G216 1174.0 Baa.0 1095.3 0.4130 1.2435 36.3
37.3 52 815 3.538 B30 0119 252.6 521.7 11743 B43.1 10955 04147  1.2402 37.3
383 53 4.7 3.606 B5 01341 251.9 op.8 11747 B42.1  1005E DAL64 12370 383
283 54 285.9 3674 7.21 01265 255.1 9159 1175.0 B41.1 10961 418D 1.2339 393
40.3 55 287.1 3.742 7.78 0.1ZR5 256.3 D150 11754 B40.2 1056, 5% Db 1.230%9 40.3
41.3 ] 2882 AH1D TE5 01307 2575 18,2 11757 B39.3 10964 04212 11278 41.3
433 57 2894 J8TH 7.52 01319 258.7 917.4 1176.0 B3B3 10%6.8 4727 1.2248 4%,
43.3 =] 290.5 3047 T4 01350 259.8 9165 11764 8374 10G7.1 04242 1.2218 43.3
4.3 a5 2006 4015 728 01372 261.0 147 11767 B3ES 10973 04357 12189 44.1
45.3 &0 02T 4.083 717 01304 2621 5149 1177.0  BE3ZE 105976 04272 12160 453
463 Bl 2038 4.151 T.06 01416 165.2 9141 11773 E34.8 10978 G4BT 12132 46,3
47.3 F] 204.9 4.21% 695 01438 264.3 9133 1177.6 B31g 1050 04302 1.2104 aT.3
4E.1 63 2059 4187 B.ES 01460 265.4 9125 11775 8331 100Az 04316 1.2077 48.3
49,3 b 297.0 355 6.75  0.1482 266.4 9118 11782 E3IZZ 10984 0,4330  1.2050 49.3
50.3 a5 298.0 4413 6.65 0.1303 267.5 9110 11763 B3l 1098.7 04344  1.2024 1,535 0.3
51.3 66 2990 4,441 6.56  0.1525 2685 9102 11768  #30.5 10980 04358 11998  1.6345 51.3
5.3 a7 A00.0 4.559 647 01547 260.6 09,5 1179.0 E29.7 10949.1 0.4371 1.15712 1.6333 §r3
33.3 1] ol 4.62T7 6538  0.1550 2.6 @087 11793 8RS 10903 04385 10946 L6301 53.3
54.3 L] 302.0 4.695 6.2 01590 2716 Q08,0 11796 HI81 109%.5 0.43%8 1.1%21 1.6319 54.3
55.3 ] 302.9 4.763 620 01612 2726 9072 11708 B27.3 1009.7 oa4il 11896 16307 553
56.3 71 EEN £.831 612 01634 TG 906.5 11801 8265 10999 04434 11872 16196 56.3
£7.3 72 304.8 4859 604 01656 274.5 5058 11804 B25.8  1109.1 04437 11848  1.5285 513
58.3 73 5.8 4057 5596 ML1&TE 275.5 o05.1 11806 B25.0 1100.3 34449 11825 16174 58.3
593 74 3067 5.055 5.E0 0U1659 276.5 04,4 11809 B2l 11005 04462 11801 1.6263 54.5
B0.3 75 076 5.103 5E81 07 277.4 a3 7  118L.1 8235 11006 04474 LA7TE  1.6252 603
61.3 76 3085 5.171 574 01743 2783 9030 11614 B2Z.7 11008 04487 11735 1634 613
613 7 09,4 5.239 5,67 01764 279.3 9025 11816 82120 110k 0.44%0 11731 1.5231 62.3
63,3 k] 310.2 5,307 S60 01786 20,2 901.7 11818 8213 11002 04511 1171 16220 £33
4.3 T8 3l 5378 5.54 D108 81,1 D[IIP 11821 8M0.6 11014 04523 1.1687 1.5210 64.3
653 "0 3n2.0 5444 547 0.1829 28200 a3 11823 B1OR 1101.6 0.453% 1. 1665 1.6200 65.3
[ Hl 2.9 5512 541  {.1851 280 APR.7 118:LS A9l 11007 04546 L1644 L6190 6.3
673 Eikd 3138 & 580 534 0O.1873 2838 K490 11828 E1&4 18019 0.4557 1.1623 1.6180 67.3
6.3 a3 3146 5,648 528 01894 46 BoH4 11830 BI17.7 11021 04568 11602 16170 6e.3
9.3 R4 3154 5716 5.22 0.1915 285.5 Ben.T 83.2 EITO 11022 04579 1.1581 LA160 69,3
0.3 &5 5784 516  0.1937 2863 B97.1  11E34  BiIG3 11024 04390 11561 LA151 T3
1.5 HE 5.852 510 01952 187.2 BekA4 11836 BI156 11016 04601 1.1%40  1.6141 713
72.3 87 5.0920 505 (15980 IR0 B95.8 11BAE  B150 1MORT 04612 11520 16132 723
731 213 5.988 .00 .2001 THR.G B25.2 11840  HI4.3 1102.9 04623 1.1500 16123 733
74.3 B 6056 4,54 02023 IRR.T E94.6 11B4.2 8136 11030 04633 1.1481 16114 4.3
5.3 ap 6124 4.89 02044 2905 #5349 11844 8130 11032 oa4d4d 11461 161038 75.3
76,3 al 6192 484 02065 1.3 A23.3  11B4.6 BI2.3 11033 04654 L0442 1.6006 T6-.
255 a1 6,260 4.79 02087 ¥t g92.7 11848 B11.Y 11035 Ddshd 11433 1.GOET 173
78.3 a3 6328 4,74 02109 0.0 g92.1 11850 B1lL.0 11034 04674 L1404 16078 78.3
79.3 ad 6396 469  0,2130 08,7 2915 11852 Bl04 11038 o484 11385  1.0089 T3
E0.3 k] &4 465 02151 204.5 ®00.92 11854 &09.7 11039 04604  1.1367 16061 80.3
81.3 6 6,532 460 02172 255.3 #2005 11856  s09.1 1104.1 04704 1,134 LADSZ A1.3
B3 a7 600 4,56 02193 296.1 89,7 1185E 8O0R5 11042 04704 11330 16044 8.3
3.3 o8 6668 451 02215 2968 BE9.2 11860 HDTS 11044 04734 1.131%F 146036 B33
B43 1 6736 447 @237 2976 BEGG 11362 BOT.2 11045 04733 11295 LAOZE 843
5 1 atmo (standard atmosphered =760 mms, of He. by def. =29.021 ins. of He. = 14 656 Iba, Ii‘:" &q. in.
T¢=t”+450.6; J=777.5 ft. lbs. per Btuu. [log =29 071 A=t 1 =01286 X 10-7 144 A =0.1852 |log =1.26 GG,
MOTE.—The gaugs pressures are put in anly for yours guidance in making quick estimates of conditions. Wherever vory asCurate com-
potaticns are to be made, find out the otmospheric pressure at your altitude and edd this to the gauge pressure and use the reaulting absolute
pressure in the table.
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Steam Table

(Cﬂntmut‘d}
Absol Sp.Wel. Density Heat Lotent  Total  Internal Esnergy Entrapy
Gouge Preax, Temp. Press. o, ft. lbs. per  of the heat of  beat of B.ru. ————————  Giauge
Fross. =19 Deg. F.  Atmos* perlb.  ¢u Mt liguid evop. steam - Ewvap.  Steam Water  Ewap,  Steam  Presa
Iba. i t - ¥ ar s Iiw hoorg Laorr H lor@ E nor § L/Torr/T Horg ([N
E5.3 100 azve .50 440 02258 298.3 BEE0 11863 BO066 1146 04743 L1277 1.6020 B5.3
&6.3 101 AZ8.6 68T 4388 0,2279 091 E87.4 11865 ROGD 11048 04752 1.1260 16012 B5.3
E7.3 1oz A3 604 4,347 0.2300 2908 BE6D 11867  BOSA 11049 04762 11242  1.6004 &7.3
E8.3 103 330.0 701 4307 0.2322 3006 BEE.3 11869  BO4R 11050 04771 11225 1.5996 BE.3
B3 104 3307 7.08 4. 768 0.2343 301.3 BER3.E 11870 @042 1105.1 04780 1108 1.5988 89,3
40.3 105 3314 7.14 4.2 0.2345 300 A852 1187.2 @036 11053 04788 L1191 1.5980 a3
a3 106 330 T 4192 00,1386 3027 HE4.7 11874 BO30 10054 04798 L1174 15972 513
ora 107 a7 7.28 4.155 0.2408 3034 8B40 11875  BOLS 11055 04807 L1158 15965 92,3
93,3 108 3334 7.4% 4,118 0.2420 nal EBH16  1187.7  BOLS 11057 04816 1.1141  1.5957 %33
4.3 108 3341 7.42 4082 0.2450 304.8 BB30 11879 #4013 11058 Q4825 11125 1.5950 54,3
953 ln iz 749 4047 0.2472  305.5 BA.5 11880 MO0O.7 11059 04834 11108 1.5042 953
6.3 111 3354 1.5% 4012 0.2493 ang.2 EHL.0 11882 &0, 11060 04843 11092 1.5935 6.3
ar.y 1 3361 762 3978 02514 306.9 &R1.4 I188.4 798 11062 04852 1.1076  1.5928 ar.y
98.3 113 336.8 7.69 3.945 L2535 aoie EHD.D  11E8.5 799.0 1106.3 04860 1161 15921 983
993 114 374 776 3.91T (.2556 308.3 BEDA  11BET T9ES 11064 04869 L1045  1.5914 90,3
on.x 115 381 7.83 3880 02577 309.0 A79.8 11BRB 7979 11065 04877 11030  1.5807  100.3
123 117 1304 746 3817 0.2630 3103 ATRE 11821 7968 11068 04804 10999  1.5893 0.3
104.3 1149 A40.6 H1D F.756  0.2662 3116 BY7.E 11894  T95F 11070 04911 LO0GE% 1580 104.3
1063 171 3419 8,23 3897 02705 30 EMG.T 11897 T4, 1002 04927 1.0938 1.5868 |
108.3 123 3452 B.37 1638 07480 a14.3 B7F5.7  1199.0 Toldé 11074 04043 L0910 1.5853 1083
1o 125 J44.4 850 3583 02791 3155 BI4T Tok6 11007 04950  LO0BE0  1.5839 1103
1123 127 A45.6 B.64 2530 02833 3168 B73.8 LS 11079 04974 10851 L5835 1123
114.3 129 3468 B.78 2478 01875 J1&.0 Ti8 TR0.5 11081 049580 LOBZ3 153813 1143
116.3 1 3250 BG1 3427 0.2918 anms ETL.E 782,53 1108.3 0.5005  1.0706 1.5801 1153
1183 133 34591 .05 3.378  0.2960 a20.5 BT0.0 TS 11085 05020 1.0769 1.5789% 1183
120.3 135 3503 519 3331 03002 a7 BAL.D 7a7.5 L1087 05035 1.0742 15?77 1203
1223 137 a51.4 9.3z A.ZR5 030484 Jr2N E4T.0 TEAS 11089 05050  1.0T1S 1.5765 121.3
124.3 139 352.5 .46 J.241 03086 3140 BAE1 7855 11049, 05064 1.0689 15753 1243
1263 141 3536 250 3197 031w 3252 BET.2 TE4E 11093 03079 10662 1.53741 1263
1283 143 a7 9.73 3154 03171 3163 Eh6.3 7RIS 11095 05093 LOG3Y  1.5730 1183
1303 145 3358 2.87 311 03113 3174 BE5.4 TEY 11096 05107 10612 L3719 1301
132.3 147 356.9 10,00 3072 0,3155 386 BE4.5 TRLT  1109.8 05020 LOSBY 15708 1333
134.3 149 3579 10.14 3.033 023397 320.7 BG3.6 TEO.E 111000 05035 10562 15697 1343
136.% 151 F50.0 10.28 2993 0.Ak41 Ja0.8 BG62.7 799 11102 05148  1.0538 1.5686 1363
1383 153 360.0 10,41 1056 0.3383 3319 BGLE 700 11104 05162 L0513 156875 1383
140.3 155 Ial.o 1055 2020 0.3425 3319 EG1.0 TIEL 111035 05175 10489 01,5664  140.3
142.3 157 3sa1 1068 2.EHS  0.3447 3340 BE0.1 72 110y 05188 10466 13654 1423
144.3 139 3631 10.82 Z.B61 0.3508 335.1 H39.3 T3 11108 501 10443 15644 1443
146.3 161 a1 1096 2.E18  0,3549 336.2 B384 TT5.4 11110 05114 L0420 1.5634 146.3
148.3 163 3651 11.09 785 0.3501 337.2 BTG 745 11112 05226 10398 15624 1483
1 165 266,0 1.3 1753 0.3633 F3R.T Hi6.E 7786 1111.3 n5T3% 10376  1.5613 150.3
1523 167 F5T.0 11.35 2,721 DLASTS 33p.2 B55.9 T7LE 11114 05251 1.0354 1.5605 1523
154.3 169 358.0 1150 2690 03717 340.2 BE55.1 LY 111 0.5263 10332 15595  154.3
156.3 171 1689 11.64 2.660 0.3750 3402 B54.3 7Tl 11117 05275 10311 1.5586 1543
1583 173 A60.9 11.77 2,631 03801 342.2 5 702 1119 0.5287 1.F2RS 1L.5576 1583
160.3 175 aro.a 11,91 .60 03843 3432 BSET TE24 1110 0.5209 LOME 15567  160.3
162.3 137 3.7 T.04 2.574  0.3885 344.2 831.9 TEEG 11122 03311 10246 L3557 1623
1643 179 3Ly 1118 2.54T7 03927 3452 B51.2 THT.8 11124 05322 L0215  1.5547 164.3
166.3 1E1 1736 1r3z 2,510 0A969 346.1 B50.4 THT.0 1112.5 05334 1.0205 1.5539 166.3
1683 183 174.5 12,45 2404 04010 3471 TEEE 11106 05345 LOIBS  1.5530 1643
1703 145 3754 1.59 2468 (4052 1480 E48.8 TH5.4 1128 05156 10164 1.5520 1749.3
172.3 187 1763 12.7% 2443 04004 A49.0 B48.0 7646 11129 05367 10144  1.5511 1723
174.3 189 3ri.2 1284 2418 DAL36 3499 B47.3 T63E 11130 05378 LO1M 15502 1743
1763 191 ATho 13.00 2.303 0417 508 E46.5 T63.0  1113.2 0.5389 10105 15494 1763
1783 193 ATaa 13.13 65 04220 351,7 B45.8 T6ELE 11133 05400 1LODBS 15485 17R.3
18,3 195 aTa.R [EET 2346 0,426 3527 B45.0 TELA 11134 05410 L0066 1.5476
1813 197 3804 13.40 2323 04304 3536 B441 TaLT 1113.6 05421 10047 15408 182.3
184.3 159 3814 1554 2301 04346 3544 B43.6 7500 1115 054310 Lo0Zo  1.5460 184.3
186.3 201 382,23 13.68 2279 0.430 1553 BAZE 750.2 11138 0.5447 L0010 1.5452 1863
IRR.3 203 JAE1 11.81 2,258 0443 56,2 B4l T5E.4 03452 09993  1.5444 1883
120.3 205 28400 1365 2237 0,447 3571 8414 7576 0,5463 0973 1.5434 190.3
192.3 07 3R4.8 14.02 2,217 0451 1580 B40.6 . 756.9 0.5473 0955  1.5428 1913
1943 09 3485.6 14.22 2097 0455 A58 B30 11GHE 756,2 05483 09937 15410 1943
1963 11 ki LY} 14.36 2177 0439 1598 B33 11588 7555 0.5403F 09%0 15413 1963
158.3 113 387.2 14.49 2,158 (463 A50.5 BIBA 11990 7547 05503 09002 15405 1983
2003 215 R0 14.63 2138 0468 614 B3I7T.0 115992 7540 05513 059885 15398 2003
02.3 nz AERR 15.77 ZU11E 0472 62,2 B2 11994 7533 i 05523 09857  1.5390 2023
2043 19 389.5 14.%0 2100 0476 3610 8355 1199.5 7516 4.8 05533 09850 1.53831 204.3
208.3 221 00,3 15,04 2082 0480 638 BiI5.& 11996  751.9 5.0 L5543 09833 1,5376 2063
208,3 223 ELTH 15.17 2064 (4E5 646 E351 11998 7512 5.1 05553 09816 1 Em 208.3
2103 25 3019 15,31 1046 0,480 365.5 8344 11999 7505 5.2 03562 09799 15361 2103
2123 7 A0L6 1545 03 0493 366.3 H33B 12000  740.H 5.3 05572 00783  1.5355 1113
214.3 b Jui4 15.58 013 0,497 3467.1 L EEN 12040.2 749.1 5.4 05582 09766 1,5348 214.3
*1 ateng (standard atmosphers) =760 mma. of Hy. by definition =29.921 ins. of Hg. = 14,606 |ha. PEE A, in.
T"=t" 445006, J =777.5 ft. lba. per B.to [log =2.89 071): A =1/) =1.286 2 10-%; 144 A =0, 1852 [log =1.26 664].
J'\:I'DTE.—Thc Eouge pressures are put inoaaly for your guidance in making quick extimates of conditions. Whercver wery nccurste ocoms
putations are th.o be Enh:de, find aut the atmuspheric pressure at your altitude and add this to the gauge pressuce and use the reiulting absoiute
pressufe in the toble,

246



B o ‘-m:qmll - Jnhns~Manwlle Service to Industry

n::}E

Steam Table —(Continued)

Aliaol, Sp.Vol. Density Heat  Latent  Total Internal Ener Intee
Cmuge Press, Temp. Prem. cu, ft,  Iba. per of the heotof heat of BE.tu = TSR Gauge
Frees. b, Deg. F.  Atmos* per lb. cit, It Figquid evap. steam  Ewnp.  Steom Water  Ewap,  Steam Preas
[T © t S ¥ ors Lw harq Lorr H 1o i E nor 0 LyTore/T Mare  lba
i16.3 231 394.1 15.72 1566 0301 3679 BIT4 13003 T4E4 N115.5 03551 00750 15341 2163
2183 133 ELLE 15.B6 1.980 0505  A6RT BILE 12004 TAT.T 11156 05600 09733 01,5334 21R.A
2103 235 J05.6 1599 1.964 0500 I6%.4 B31.1 12006  T47.0 11i5.7 0.5610 09717 1.5327 2203
2303 237 3064 16.13 1.048 0513 3702 Bih4 12007 74B4 11158 05618 05760 15319 2313
1343 239 357.1 16,26 1932 0.518  3a7L0 8198 12008 7457 11159 05620 00GB4 15313 2243
TI6.3 241 307.8 16,40 1917 0522 3718 B19.2 12009 7450 11160 05638 09668 15306 226.3
18,3 243 3585 16.53 1.5902 0.526 3716 BIRS 10001 Ta44 11061 053647 09653 15300 2243
130.3 245 3953 16,67 1.8&7 0530 3733 HITO 1B0L2 7437 11162 05655 0963E 15193 230
133 247 4000 16,81 1,872 0,534 3741 A2 1I0L3 P40 11163 0.5663 00623 1L5IBG 2323
134.3 245 S00.7 16.94 1857 0538  374.4 8266 12004 7424 11164 05672 05607 15279 3343
2353 250 4011 17.01 1850 0541 375.2 BI63 12015 420 11164 05676 00600 15276 2353
2373 252 4018 1715 1.836 0545 3760 B256 12016 7414 M1N6.S 08685 055EE  1.5D6% 2373
119.3 254 404 17.28 1822 0549 a76.7 8250 12017 T40.8  1E16.6 0.56%4 00569 15263 2303
241.3 256 403.1 1742 1.279 0,553 3775 844 12018 720 11167 05702 09554 15156 413
243.3 258 4058 17.56 1795 0557 3TEZ E23.7 12019 7305 11168 05711 0.89539 152500 32433
245.3 260 4045 17.69 1.782 D561 2739 8231 1202.1 7389 11169 05719 09513 15244 24513
2473 262 405.2 17.83 1769 0565 3796 B225 12022 7IH2 11170 05727 00511 15238 2473
2449.3 264 405.9 17.%46 1.756 0,569 3804 2L 12023 73746 1H1Td 0.5735 09997 1.5332 2493
251.3 266 4066 18.10 1.743 0574 3811 E21.3 12024 7370 1117.2 05744 00482 1.5226 2513
3553 168 407.2 18.24 1,731 0,578 3818 820.T 12025 7364 11172 0.5752 09968 1.5220 2533
235.3 270 4079 18.37 1718 0582 381s  BI01 12024 T3SE 11173 05760 00454 15214 2553
153 271 408.6 18.51 1.705 0.587 3832 8195 1202.7 7351 110T4 05768 09440  1.5k08 2573
55,3 274 05,3 18,64 1653 0551 JEIG BIH9 12028 7345 11175 05776 09416 15102 259.3
I61.3 76 4099 18.78 1.681 0,595 3846 BlR3I 12029 7339 111%6 05784 09413 1.L1%6 I61.3
263.3 178 4105 18.92 1668 0599 5.3 B17.7 12030 7333 1117.6 05792 09398 15180 2633
265.3 28D 411.2 19,05 1658 0603 3RE.0 8I7.1 11031 7IET  11IMY 05800 05385 151835 1653
I67.3 282 4118 19.1% 1696 0608 3867 B16.5 12032 73zl 11178 0.5808 09371 15179 I67.3
.3 284 4124 19,32 1,615 0612 3574 81559 12033 7315 1117% 05816 09357 15173 693
73 JBE a131 1946 1624 0616 3EE1 H15.4 12034 7309  111H.0 0.5824 05344 15168 271.3
733 ZHE 413.7 19.60 1.613 0620 3ER.7 8148 12035 7503 11181 05852 09330 1.5162 2TA3%
175.3 250 a14.4 19.73 1602 624 3804 B14.2 12036 7207 11141 05840 08316 15156 2753
77.3 02 413,00 19.87 1.591 06X 390.1 8136 11037 7291 11181 05848 09302 15150 21t
703 194 A15.6 20,01 1.561 06335 3908 E13.0 12038 TG 111B3 05856 09289 15145 2703
2813 6 416.2 20.14 1.571 0,637 3914 ElL3 12039 7RO 101184 05861 0976 1.5139 2812
813 I98 A16.8 20,28 1.561 0641 39l H11.9 12040 7274 1114 0.5871 09163 1.5134 2833
2853 0o 417.5 0,41 1.551 0,645 3027 BlLY 12041 TIGR 101BS 0.58TR 09251 1.5119%  285.3
953 a0 A20.5 21,00 1.502 0666 3059 BOB.S 12045 7340 11189 05915 00187 15102 2951
305.3 30 411.4 2.7 1.456 D.6RY 3491 O3B 12409  TILT 11197 0.5951 09125 L3076 3053
1553 arm 437.3 25.14 1.204 0,791 4140 7918 1068 7022 11208 06116 0.BB40 14956 3553
753 390 442.3 26,54 130 0.833 419.5 7879 1MT4  THEI 11114 06178 0ETEY 14915 3753
2853 a0k Aa4.7 27.22 1.17 0.6 a2 786, 1208 TOL. 1122, 0,621 O.HGE 1480 3853
4053 410 440,56 2858 1.11 .80 427, TED TI0E 66, 1138 02T a8 1.485 4053
435.3 470 460,92 3198 [T 1.01 a4 TEA. 1209 B3, 1123, 0540 0.B3S 1.475 4553
510.3 515 4713 35.71 [¥:L] 112 453, 75T, 1300, 673 1134 654 0ELY 1.467 510.5
560.3 575 4H1.9 013 081 1.24 At TAT. 1211, B43, 1125, o.ned 0.794 1.458 5403
5B5.3 EIKI 486.4 40.83 058 1.28 464, 745 1211, 634, 1125, Da70 784 1.454 585.3
1 -tmn {atandard atmosphers) =760 mms. of Hg. by del‘lnltl.an = 20021 ins. of Hg. = 14,896 Ibs. per sq.
T =t"+450.6; J =777.5 fr. 1ba, per Bita, [log =289 O71]; A =175 = 1,206 W 10-2; 144 A =0.1852 [hz-lhi 764].
MOTE.—The gauge pressieres are put in only for your guidance in making quick estimates of conditicns. Wherever very accurate cem-
putations are to be made, find out the atmospheric pressure at your altitude and add this to the gauge pressure and wae the resulting absofure
pressure in the table.

Table showing Loss due to Steam-leakage

AlIR STEAM WATER
SIZE DF'N ol Cu, Fr| Total Cost of |Wumber of Founds| Total Cast of | Number of Cals.| Total Cost of
wimber ol Cu. Fe kA o8t o umber o ounds ota ast o umber o a5, aial oSt o
DPENING [‘.I:I:‘lljasi;g. F';:::;Lﬂe ‘T;:t;vegirltgﬁ F@Ilmuiﬁg P;‘ie:ii:el@“éﬁmngrﬁﬂm?bs 4\;{1]511;:‘5 erresﬂure T?'szl:. :E:rr MP'.’E:EI
17,798,400 $1,779.84 805,000 $483.00 1,231,000 $192.00
|
9,979,200 997,92 460,000 276.00 692,400 108.00
4,449,600 444.96 203,000 121.80 | 307,700 48.00
1,114,560 | 111.46 50,500 30.30 76,900 12.00
278,640 27.86 12,750 7.65 19,200 .3.00
69,552 6.9 | 3.175 | 1.91 4,300 B0

This Table was prepared by the Eock Island Railroad and posted on their bulletin boards. Thiz Table has a direct applicaticn
to Steam Traps, Piston and Plunger Packings and Sheet Packing. Johns-Manville Traps do not air bind. The pet cock with which
they are furnished does not have o be “cracked™ to allow air tn]pass off and keep the trap functicning properly. The quantity of
steam which is lost through open steam pet cocks is convincingly shown in the chart. As regards Pa:kmg: the chart 1s of ass stance
in showing how necessary it i8 to maintain packing boxes and flanges in steam lines in a proper state of tightness,
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Volume of Water at Various Pressures

At Saturation Temperatures Corresponding to Pressures Given.

Gauge Pressure, Abhsolute Pressure, Specific Volume, Density, &, Energy of Expansion,

Lbs. Per Sg. In. Lba. Per Sg. In. ViorQ Lbs, Per Cu. Fr. 144 Ap V' B. t. u.
Cu. Ft. Per Lb. ‘

3 15 00167 59,8 0.05
25.3 40 0.0171 58.3 0.13
30.3 63 0.0174 57.4 0.21
75.3 a0 00176 56.8 0.30

100.3 115 00178 56.0 0.38
125.3 140 0.0180 55.4 0.47
150.3 165 0.0182 54.9 0.56
175.3 190 00184 54.5 0.65
200.3 215 0.0185 54.0 0.74
225.3 240 0.0186 53.6 0.83
265.3 280 0.0189 53.0 0.98
435.3 450 0.0197 30.8 1.65

Heat Losses from Uninsulated Hot Surfaces

QRDINARY STEAM TEMPERATURES
Temperature of Surrounding Air T0° F.

Steam Steam Difference between Temper- Loss Per 5q. Ft Waste of Coal Number of 5q. Ft. of
FPressure Temperature ature of Steam and Suor- Per Hour in Lbs, Per 5q. Ft. Surface That Wastes a
{Gauge) {Deg. Fahr.) rounding Air {Deg. Fahr.) {B.tu.) Per Year Ton of Coal in 1 Year

0 212 142 334 293 6.82
10 240 170 425 arz 5.38
25 267 197 522.5 438 4.37
50 258 228 644 564 3.55
75 320 250 737.5 646 3.10
100 338 268 B20 718 2.79
150 366 294 960 840 238
200 388 318 1,079 945 212
250 406 336 1,184 1,036 1.93
TEMPERATURES LOWER THAN 212 DEG. F.

Surface Difference Between Loss Per 5q. Fr. Waste of Caoal Mumber of 5q. Ft.

Temperature Surface Temperature Per Haur in Lbs. Per 5q. Fr. of Surface That

{Deg. Fahr.) and Surrounding {B.tu.) Per Year Wastes a Ton of

Air (Deg. Fahr,) Coal in 1 Year

100 30 56.6 49.6 40.3
120 50 97.5 85.4 234
140 70 142, 124.3 16.1
160 a0 190. 166.3 12.03
180 110 242, 212, 9.44
200 130 298.5 261.5 7.65

Above hgures involving wasee of coal are based on 10,000 E. ¢ u. available per pound of coal, which is equivalent to a boller efficiency
of 70% using coal with an assumed heat value of about 14,000 E, t. w, per pound,

These figures are very conservative, as both the boiler efficiency and the heat walue of the coal are high—a lesser bailer efficiency or
inferior grade of coal would cause even a greaser waste in pounds of fuel.

The figures are based also on continuous service, 24 hours per day.

Minimum Thicknesses of Steam Pipe Insulation to be used for Given Character of Service

Thickness of Insulation

Thickness of Insulation

Thickn=as of Insulation

Stemm Steam for Pipes Larger than for Pipes 1" to 4" in for Plpes 5" ta 115"
Preasures Temperatures 4% i Size Size
0to 25 lbs. 212° to 267° F. 1* or Standard * ‘ 17 or Standard*® 1* or Standard*
25 to 100 1bs. 267° to 338° F. 18" 1" 1" or Standard *
100 to 200 Ihs. 338" to JEB° F. 2" or D’ble Standard* 1147 1" or Standard*
Higher Pn:-snurtsl; § 388° to S00° F. 214" 2% or D'ble Standard* 13°
or Superheat { 5007 to GO0 F. 3 215" 2" or D'ble Standard®

all types of insulation

broken or staggered.

" For higher temperatures obtain special recommendations,
* Standard and Double Standard thickness apply to 85 % Magnesia Insulation only—other thickneszses apply to

It is always preferable to apply insulation greater than 1'4.inch thickness in two or more layers with all joints
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Data on Standard Full-Weight Wrought-Iron and Steel Pipe

Diameter

: Fr

= Transverse Areas . e 5 a3 ¥

. Circum- — Length of 4 B = &

Kl = =5 g ference g & 2 Fipe per o g o g )

E G g g St = I = Sq. Ft. 1 Eo o Eg @

i b T T R . = i 3 e £ 58 3 5 8

G H =] = g 2 @ x o ; 3 i B &2
] H”r_- HE = - i v —_—— e E f ECH br)

b= e =] o = —_ -~ = P - z T e o S o L

RS R L R I L - D

‘B = bt =P @ = am

§ £ £ g g g o ¢ Tl Ty ] = [=] & ]

< 5 > B o2 W 8 o Faaa 4§ 8 4 da

= < < 7 1] 5 i & =2 wd Hé 3a = =2 <43

1§ 0405 027 0068 127 085 013 006 007 9044 1415 2513.00 0.24 27 106
35 0540 036 0083 170 1.4 023 010 012 7.08 1049 1383.30 042 18 .14l
3 0.675 0.49 0091 212 155 036 019 017 566 7.6 75120 057 18 177
4 0840 062 0109 263 195 055 030 025 455 615 47240 085 14 .220
3; 1.050 0.82 0113 330 259 0.B] 053 033 3.64 464 27000 113 14 275

1 1.315 1.05 0.134 4.13 3.29 1.36 086 050 290 365 166.90 1.68 1115 .344
11  1.660 1.38 0.140 5.22 4.34 1.16 1.50  0.67 21.30 2.77 96.25 227 113} .435
13 1.900 1.61 0.145 5.97 5.06 2.84 2.04 080 201 2.37 70.66 272 1114 498
- 2.375 2.07 0154 7.46 6.49 4.43 3.36 1.07 1.61 1.85 42,91 3.65 1114 .622
214 2.875 2.47 0.204 o9.03 7.75 649 4.78 1.71 1.33 1.55 30.10 5.79 8 .753

3 3500 307 0217 1100 963 062 739 224 109 125 1950 757 & .917
315 4.000 3.55 0226 12.57 11.15 1257 989 2.68 096 1.08 1457 011 8 1.047
4 4500 4.03 0237 1414 12.65 1500 1273 3.8 085 095 1131 1079 B 1.178
4t 5.000 451 0.246 1571 1416 19.64 1596 3.68 0.76 0.85 9.02 12.54 8 1.309
5 5.563 5.05 0.250 17.48 1585 24.31 1999 4,32 0.69 0.76 7.20 14.62 B 1.456
6 6.625 607 0.280 20.81 19.05 3447 2880 550 0.58 0.63 488 1887 B 1.734
7 7.625 7.02 0301 23.96 2206 4566 3874 692 0.50 0.54 3.72 13.54 B 1.996
8 B.625 B.07 0.276 27.10 25.35 58.43 51.15 7.28 0.44 0.47 282 124.69 8 2.257
B B.625 7.98 0322 27.10 25.07 5843 5002 841 044 048 2.88 2855 B 2.157
9 9.625 B.94 0.344 30,24 23.08 72.76 62.71 10.04 040 0.43 2.29 3391 8 2.519
10 10.750 10.19 0.278 33.77 3201 90.76 B1.55 921 036 0.37 1.76 31.20 & 2.817
10 10.750 10.14 0306 33.77 31.86 90.76 80.75 10.01 0.36 0.38 1.78 3424 B 2.B17
100 10.750 10.02 0.366 33.77 3147 90.96 T8.B2 11.94 0.36 0.38 1.82 4048 B 2.817
11 11,750 11.00 0.375 36.91 34.56 108.43 9503 1340 033 035 1.51 4556 8 3.073
12 12,750 12.00 0.328 4006 37.98 127.66 114.80 12.88 0.30 0.32 1.25 43.77 8 3.337
12 12.750 12.00 0.375 40.06 37.70 127.68 113.10 14.59 030 0.32 1.27  49.56 8 3.338
140D 14.000  13.25 0.375 43.96 41.60 153.86 137.81 16.05 0.27 0.29 1.04 5457 8 3.663
1500 15.000 14,25 0.375 47.10 44.70 176.62 159.39 17.23 0.15 0.27 0.90 58.57 B 3.917
160D 16.000 1525 0,375 50.27 47.00 20095 1B2.55 1841 0.24 0.15 0.75 62.58 8 4.188
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Total Radiation Areas and Eq
Standard Flanged Fittings

uivalents of

Including the accompanying flanges bolted to the fitting

Figures in columns under "Area™ give surface areas in SQUARE FEET.
Figures in columns under ""Pipe Lengths' give the number of feet of pipe
which has an ared equivalent to the area of the fittings.

Flanged Caupling we N Leng Radius EN Tee Cross
Standasd Pip . e Fi Fi T Fi
I:E-ll:l-nli- (8] R Area Lenﬁhs Area LrET:.E:hS Area Le:I:’:::h: Area L:;'.;s‘:tb: Area, Le:‘;tb:
" 320 53 T95 2.31 LB92 2.59 1.235 3.59 1.622 4.72
14" .383 1] Q57 2.20 1.084 2.49 1.481 3.40 1.943 4.47
1147 477 95 1.174 2.35 1.337 2 63 1.815% 364 2.38 4.78
2 (672 I.08 1,65 Z2.65 1.84 2.96 2,54 4. 08 3.32 5.34
214" B4l 112 2,09 2.78 2.5 J.04 ) | 4 26 4.19 5_56
3 945 1.03 2.38 2,60 268 2.93 3,66 3.99 4.77 376
3l 1.122 1.07 2.98 285 J.28 313 4. 48 4.28 5.83 5.56
4 1.344 1.14 3.53 2.50 3.96 3. 36 5.41 4.59 7.03 5.97
415" 1.474 1.13 3.95 3.0 4.43 3.38 6.07 463 7.87 6,00
4 1.622 1.11 4. 44 3.049 5.00 3.43 6. E1 4 .67 8.82 6., D
& 1.82 1.049 513 2.95 5,99 3.45 7.B4 4 55 Lk, 08 5.81
F 2. 017 1097 617 3,09 7.38 3,657 °.37 469 12,00 6. 01
& 2.41 1. D67 6. 98 l.09 856 3,79 10,55 1.67 15,44 5,96
o 3.00 1.1%9 E.T1 3.457 1057 .20 13,18 5.23 16,78 6. 66
(i 3.43 1.22 1. 18 361 12.35 4,38 15.41 447 19,58 & 05
(P4 4. 41 1.32 13, 08 3.92 16,35 4.%0 19, 67 5.89 24 .87 7.45
14" 0., 5.39 1.465 16,38 4.47 0.17 5,47 24,81 6,78  31.48 8.60
15" 0.0 [ E 1.572 18. 50 4. 72 22.92 5.83 27,9 7.10 35,48 o.04
16" 0.0 6 6 160 20,17 4.82 25.41 & 07 30,32 7.23 38,34 9.15
I Radiati d ival
Total Radiation Areas and Equivalents of
' .
Extra Heavy Flanged Fittings
Including the accompanying flanges bolted to the fitting
Fipures in columns under “Area” give surface areas in SQUARE FEET.
Figures in columns under “Pipe Lengths™ give the number of fect of pipe
which has an area equivalent to the area of the fittings,
Planged Coupling 80 EN Loeng Radivs EIN Tee Croas
: R R Fi R Fi " Fips i
Saﬁf%]?lm Atsa L:uélut:s. Area Lkn!t’i:gi Arca L.c:::':ru Area L"{E'hl‘ Area L::::E'thl
1" LA3E 1.273 1.01s 2.95 1.083 3148 1.575 4 _ 578 2.07 6.02
14" 50 1.172 1. 58 2,524 [T 3.08 1.92% 4. 425 283 5. 816
13" 12T 1,459 1,332 2.674 1.874 3.762 2.68 5.381 3.54 7.108
b B4R 1.363 2.01 3.23 2. 16 31.473 1.09 4 968 4 .06 6. 528
215" 1,107 1.463 2,57 .41 2.76 3,665 4.05 5,378 5.17 6565
3 1,484 1.619 3.49 3. 807 3.74 4 .08 5.33 5.815 6.95 7.582
3t 1.644 1.57 1.96 3.982 478 4087 6.04 5768 7.89 7.838
4" 1.91% 1.624 4. 64 3,938 4.99 4.236 71.07 6. 001 9.2 7.84%
415" 2.04 1.358 a3.02 3. EM .46 4.170 7.72 5. 897 10,07 7692
L 2.18 1.497 5.47 3. 756 6.02 4.134 8.52 5 851 10,57 7.534
& 2.78 1603 6,90 4,031 7.76 4,475 10, 64 6. 135 13.7% 7.925
™ 3.46 1.733 B.62 4.518 9.73 4 _E74 12.33 6177 16.83 B.41
B* 3.77 1670 9.76 4,324 11.0% 4_913 14.74 6,531 18.97 E.405
o 4 44 1.762 11,44 4,541 13.17 5.228 i7.23 6, B4 22,10 8.773
10" 5.0 I8-113 1358 4.82 15,60 3,538 2041 T.245 26,26 9.322
12" 6.71 2.01 17.73 5.31 18.76 5.622 26.65 T.987 34,11 10,222
14* 0.D. 8.30 2.26 22.31 G.08 25.70 7.02 33,63 9.18 43,15 11.75
15 D, 052 2.43 15.28 643 29 34 7.47 38.04 9.68 48,719 12.4
16" Ok 1005 2.4 2718 6. 475 .73 7.5%5 40,94 9775 52.35% 12.5
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Table of Decimal Equivalents

OF MILLIMETERS AND FRACTIONS OF MILLIMETERS OF BTHS, 16THS, 32D5, AND 64THS OF AN INCH
Vigs = 00030377
T 8ths b = 15625 | g = 265625
mm. Inches mm. Inches mm. Inches | mm. Inches ':L 21875 I?I:I 206875
Vo= 00079 | W =.03071 || 27 = L0699 | 64 — 251068 1z = .,125 e e
L i 03150 || 28 = 110236 | 65 — Z.5%00% £ 7 %, = 2B125 Mg = 328125
3o = .ggg.sg 03226 || 29 =1.14173 | 66 — 250642 1{ = .250 G iy =
tia = 0031 03307 || 5y is110 | 67 — 263779 5. _ 3me o o= .34373 g = 350375
blen = 00304 Diaee || 31 = 122047 | 68 = 27716 ] . . 625 % — 300625
n/ = 0472 : 32 - 125084 | 69— 271683 12 — 00 i = 4002 fi = -
o = 551 03543 33 =1.20021 | 70— 2.75500 BEET 15 = 46875 2. = 421875
3 = ﬁm\ag 03622 || 34 =1.33858 | 71 = ZTOR2T 5% = .625 i . 1 :
i odre |[ 35 =1amos | 72 = 2avses 3 w750 g = 53125 | 4 = 453125
= J s 36 = 14l 73 = Z.57401 o= . ; e
|:.::| ODEGE i HaAoA 37 = L45660 | T4 = 241338 14 = 7S 15 = 50375 g = 484375
= " : 7o —3o0s1 S ny = 65625 | B4 = .515625
1y = 01102 : s
! 77 = 3.03149 1y, = 71875 | %4 = .546875
Wiy mm 01181 Ta 1.07086 lﬁth
1y = 01260 70 — 3.11023 5 B = T8B125 g = S78125
Wi = 01330 RO — 3.14060 % b
i = 01317 81 = 316827 ; 0625 ma o= 84375 | Mg = 609375
L= e I = :
01573 e 7 - 1gps | D@ = 00625 | 414 = 640625
4 2 = . ; &
01732 -t et o= 3125 iy, = 06875 a2y = 671875
01890 SR mili s 5, = 703125
01969 8 = Titase e 64ths g = 734375
02126 89 — 150333 b = 5625 i T6SA0%
02205 g 90 = 3.54330 1IL; = 6875 Ly = J015625 = .76562
P 54=2.12598 | 01 = 3.56267 & L B g
soe36z | 19— lrapoa || S5 =2.16538 | 02— 3622 1y = 8125 15 = 046875 e
: =z —i. 550 —
WM | 0= 2700 ; 94 — 170078 15 = 09375 54, = 078125 iy, = JB28125
‘2808 Il = .B2677 || 58 = 2.28346 | 95— 3.74015 5. — 850375
02677 ﬁ .5356;-: 50 — 2.32263 | @6 = 3.77052 15, = .100375 =
02756 =, 60 = 2.36220 | 97 = 3.B1EED i I
co2aas | T MMER N =2 aisT | 8= 385820 32ds q = 140625 “ 800625
e 5= 98425 || 62 = 2.44004 | 99 = 3.837h3 o i
i — 02002 | 26 LOZIGZ || 63 — Z.48031 | 100 = 3.93700 g = 171875 ' = 921875
lg = g = . tlg = 053125
Wmm. =1 %m_mneter 03237 inchies - g;;?: : L) ggi;i: m["‘ 2
10 cm. = | Decimeter — 3. mmches Nt —- S = . R
10dm. = 1 Mater == 32,37 inches = L H 08437
25.4 mm, 1 Englizh inch
* -
Circumferences and Areas of Circles
Diam. I Circ. | Area | Diam. | Circ. | Area | Diam. | Cire. | Area | Diam. | Cire. | Area | Diam, | Cire. | Area | Diam. |
i ] 9.424| 768 7 2100 | 3g.484| 11 | 24.55 [ escas| 15 | 47z 19
15 | .0081| 0007 15 | oE17 766w 15 | 22.38 | 33671 1 | 3285 | e7.208 1 | 4751 1§
15| 1963| 003 iy | w0zl | 8205 iy | 2277 | 41282 i | 35.32 | oo.402 iy | 47.50 i
i | moze| crzze| 8y [ 1060 | mbas| 3% | zaoae | 42| 8y [ 337 | wele] a5 | a0 '
i | .sBoo| oz7é 1, | 1000 | nezl i, | 2356 | 44.178 ig 15| ashn ¥
15 TES4 . Gy 11.38 | 10,320 A | 23,95 | 45,663 iy By | 4%.08 By
i | lomi7| co7eeel 35 | 1LTE | 1no4a] 35 | 2434 | 47073 iy 1, | 4048 i
ig | 1178 | 1104 o | 127 | 1imea o | 2474 | 48707 i ¢ | 29.87 i
.| 1374 | (1503
1z | 1,570 | .1963 4 12.56 | 12.566) 8 25.13 | 50.265| 12 16 50.26 20
ip | 1767 | ‘2485 vy | 12005 | 1373ee] b4 | 2552 | S1EaE| 1y 1 | 50.65 1
Eg | 1963 | 3007 By 1335 | 14.186 ! 2501 | 53456 4 14 | 51.05 4
g | 2150 | 3Tz 15 [ 1352 | 15.033 1y | 26.31 | ss5.088] 9y iy | 51.44 i
1 | 2.356 | 4417 iy | 1413 | 15.904 17 | z6.70 | 56745 * 15| Eilma if
i | 2,552 | 51B4 iy | 1452 | 16.800 55 | 2700 | sadze] 55 iy | 52.22 kg
o | 2748 | 6013 1 | 14z | 177z0] 35 | 27.48 | 6032 i i i
iy | 2.045 | L6002 7, | 15.31 | 18888 T, | 27.88 | 61662 T + | 5ao1 5
1 141 | 7B54 | 5 1570 | 19.635) @ 28.27 | 63.617 13 17 53,40 21
Li | 3.534 | 0040 4 16,10 | 20,620 Ly | 28.66 | 65306 ] 15 53.79 iy
;\2 3.927 [1.227 Ly 16,40 | Z1.647 1 | 29.05 | 67.200 [ E 5410 14
ag | 4310 [1.48e ay | 16.8s | 22600 1; | 20.45 | 69020 ag i | 5a.58 s
£.71Z [1.767 ig | 17y | 237se i, | 29.84 | 7o.RR2 by 1| 5407 i
4 | 5.105 |2.073 g% 17.67 | 24.850| 33 | 3oz3 | wovse| i 8537
5.407 [2.408 18.06 | 25.067) 3y | 30.63 | 7a662) 3 3, | 5576 | 247.45 A
;g 5.800 (2,761 52 | 18.45 | 27,108 Ty | 3102 | 76.588) i 7 | 5616 25n.mr %
6.2B3 [3.141 & 18,84 | 28.274) 10 341 | 7a.538] 14 18 5654 | 25446 22
z}é 6675 |1.546 e 19.24 | 29.464 L5 | 31.80 | 80.515 Ly 1g | 86,94 | 258.01 : 8
i | 7088 |3.976 iy | 1963 | 30670 iy | 3az.20 | 82516 i 1y | 57.33 | 260.58 ¥
i | 7.461 |4.430 a5 | 20002 | 31010 1; | 32.50 | 84.540 i 1, | 57.72 | 26518 i
1i | 7.B54¢ |4.908 Ly | 20.42 | 33.183 Ly | 32.98 | 86.590 Va ! SB.11 | 268.80 L4
1y | B.246 |5.411 8c | 20081 | 3447l i | 33.37 | 83.664 H o, | 5851 | 272.44 H
52 B.610 (5.939 5, | 2120 | as7eel 4 | 3377 | g0.7A2 1§ i, | 5800 | 276.11 EH
v | eoaz |6anl % | 20y | 322 7o | 3516 | 92885 ; | 5029 | 279.E1 o
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Circumferences and Areas of Circles

Diam. | Cire, | Area | Diam. | Cire. | Area | Diam. | Cire, | Area | Diam. | Circ. | Area Dia:n.| Cire, | Area | Diam.
23 72.25 415.47] 34 10465 | 907.92] 45 1£1.3 | 1560.4] 56 175.9 | 2463.0] c7 z10.4 | 352560 B1
15| 72.64| 420.00 15 | 1072 | o146l 15 | 1407 | 1509.2 Ly | 1763 | 2474.0 1; | z10.9 | 33388 1
I 73.04| 424.55 i, | 1075 | 921.32 iy | 1421 | 160800 iy | 1767 | 24850 iy | 2112 | 3552.0 iy
beo | 73.43| 42913 5 | 107.9 | oz8.06 15 | 142.5 | 1617.0 ag |17 | 2436, 2y | 211.6 | 3565.2 1
1, | 73.B2| 433.73 1: | 1083 | 034.82 iy | 1420 | 1625.9 iy | 1775 | 2507.1 1. | 212.0 | 3578.4
by | 7a21| 4383 te | 1087 | 04160 iy | 143.3 | 16349 s | 177.8 | 25182 s | 2124 | 35907 BZ
s | Tedl| 44300 i | 109.1 | 94B.41 1 | 143.7 | 1643.8 a; | 178z | 2s2o4 =, | 212.8 | 3605, i
7a | 75.00| 447 iy | 1095 | 055.25 7| 1441 | 1652, Te | 1786 | 2540.5 e | 2132 | 36183 1y
£l
4 T5.30 452391 35 1099 | 962,11] 48 1445 | 16619 57 179.0 | 2551.7] &8 2136 [ 36116
15 | 75.79| 457.11 1 | 110.3 | oeB.ag 1| 1449 | 1670.9 15 | 173.4 | 2362.9 by | 2140 | 3645.0] 83
i; | 7618 -mi.lﬁ-l i 7 | o700 | 1452 | 16800 1, | 1728 | 25741 1| 214.4 | 36584 Y
Ay THST| 466,63 L1 1 | 982,84 g | 1436 | 16820 1§ | 1802 | 23854 1 | 214.8 | 367L.E 1
1, | THOG| 471.43 13 5 | 5E2.80 1y | 1460 | 1638.2 1, | 182.6 | 2396.7 iy | 2151 | 36B5.2 Y
sy | 77.36| 47625 B o | 036.7E 5. | Labd | 17573 £ | 1310 | 2608.0 3 | 2155 | 36387
a, | 77.75] 481.10 i 3 (15537 3, | 1468 | 17165 iy | 1814 | 23193 4 | 2150 | 3m1z.2| 84
"a | TR.14| 485.97 T .7 [1010.8 ¥e | 1472 | 1725.7 i | 1808 | 2630.7 Ta | 2163 | 37257 L
]
13 78.54| 420.87) 36 0 [117.8 | 47 147.6 | 1734.9] 58 182.2 | 2642.0| €9 2167 | 3739.2 iy
Lq TH.B3| 425,79 L5 4 | lJ24.9 1 143.0 | 17441 L | 182.6 | 26534 lg | 217.1 | 375L.E
1o | 79.32| S00.74 i & [1032.0 ! 1434 | 1733.4 iy | 182.9 | 200< Ly | 217.5 | 3766.4] BE
ag | 7Teri| sos.T71 iy 2 |1030.1 1438 | 17627 a5 | 1B3.3 | 26%i.3 ag | 217.9 | 3730.0 Ly
iy | BO.L0| 510,70 i 6 10493 i 1422 | 1772.C i, | 183.7 | 2687.8 1, | 2183 | 3793 Ly
&g | BO.5D| 515.72 iy 0 [1053.5 B 1216 | 17BL.3 Sy | 1BaL | 26093 Be | 2187 | 33073 a
33 | 20.89f 520.70 iy 4 10607 5. | 1500 | 17307 3, | 1645 | 2710.8 3| 219.1 | 382104
75 | B1.28( 525.33 j 7 & |1067.9 7e | 1504 | 18001 75 | 1B4.0 | 27224 Ty | 2195 | 3E34T] 86
Ll
25 El.AB| 530.03] 37 .2 [1073.2 | 48 150.7 | 1809.5| 58 185.3 | 27339 7O Z19.9 | 38484 1y
15 | B2.o7| 536.04 1 .6 (L0824 15 | 1511 | 18188 1% | 1B5.7 | 2745.5 1y | 220.3 | 3B62.2 L5
¥ g2.46| 54108 3y 0 [loso7 1, | 1515 | 1B28.4 1, | 1861 | 2757.1 i | 2206 | 3875.9
35 | B2.35| 546.35 i3 4 [1097.1 by | 1519 | 18379 2 | 1865 | 2vemEl 3, | 2210 | 38803 a7
iy | B3.25| 551.54 iy & [1104.4 1y | 152.3 | 1847.4 iy | 1869 | 2780.5 1y | 221.4 | 3m03.6 1y
by | sa61f 53676 iy 2 (11118 £ | 152.7 | 1B56.9 by | 187.3 | 2702.2 sy | 221.8 | 3917.4 3
4 | B3| s62.00 i & (11102 i | 153.1 | 1866.5 a. | 187.7 | 28D3.9 1, | 2222 | 303L.3 L
15 | Bea43| sevae| 5 2 |1126.6 Ty | 1535 | 18761 To | rea | zaise] Ty | 2226 | 3mes =
17 B4.E2( 572.55| 28 19.3 (1134.1 | 4% 153.9 | 1885.7| &0 188.4 | 28274 T1 223.0 | 3959.2 iy
1; | ss.z1| srrar Ly 19.7 [1141.5 vi | 154.3 | 1895.3 iz | 1888 | 28322 vy | 2234 | 3973.1 iz
iy | ss.60| s83.20 i 2001 (11470 iy | 154.7 | 1905.0 1, | 1802 | 28351.0 i, | 223.8 | 32870 LH
;| 84.00| 568.57 i, | 1205 [1156.6 15 | 1551 | 19147 Beo| 1896 | 2E62E 15 | z24.2 | 400141
15 | 86.3p| 5031.05 Ly | 120.9 |1164.1 1y | 1555 | 1924. 1: | 190.0 | 2574.7 1y | 224.6 | 4015.1] B9
by | #6.78( S00.a7 Sg | 1213 (L17LT sy | 1559 | 1934.1 te | 1904 | 2BB6.6 iy | 2250 | 4020.2 1
i, | 8717 60480 i 2.7 (11793 i, | 1562 | 19439 3| 1908 | zews 1y | z25.4 | 4043.2 Ly
Te | 87.57| 6l0.26 1. | 1221 11869 Ty | 1566 | 1953.064 fi | 1902 | 20105 Ta | 225.8 | 4067.3 L
28 a7.06| 61578 39 1225 |1104.5 | 50 157.0 | 19635 &1 1006 | 2o2z.a| 72 . | 2261 | 40715
1 | 88.35| 621.26 1 | 1229 (12022 1 | 1574 [ 1o7aa] oy | 1920 | zoa4d) . ggg-a 40E5.6 I
i, | 88.75| 626.79 iy | 123.3 [1200.9 iy | 157.8 | 1983.1 1y | 192.4 | 2uab4 g A00RE] g
b | 8014 63235 a; | 1237 [1217.6 1; | 158.2 | 1993.04 1. | 192.8 | 2958.5 T8 2273 | 4114.0 EH
i | 89,53 637,94 iy | 124.0 |1225.4 by | 1586 | 20020 1y | 193.2 | 2070.5 3 | 2IT.7 | 4128.2
& 89,02 643,54 iy | 1244 (123300 iy | 1520 | 22, i | 1ma6 | zosz 6 g1 [ 2281 | atarE .
00.32| 64316 3, | 1248 |1240.9 i | 159.4 | 20228 3 | 1930 | zowsy] Q4 | 22850 41567 ap
90.71| 654.81 g | 1252 |124B.7 %5 | 150.8 | 2032, iy | 194.3 | 3006.0 Ja | E22B9 | 41710 :.g
=4
sric| eeosz| a0 | 1256 12366 | 51 | 1602 | 2oazal ez | 1sar | serse| 3, | 3303 | 41533
§ | 9L43 66622 i | 126.0 [1264.5 i | 160.6 | 20528 1y | 1951 | 3031.2 it | zioa | 42143 22
01.83( 67105 ;| 1264 |1272.3 1o | 1610 | 20629 1 | 195.5 | 30434 it | 2308 | 42288 iy
sy | ezzs| eTrmL ag | 1268 [1280.3 1, | 161.3 | 20729 i: | 1950 | 30557 i | 2306 | S ig
1y | 92.67| 68340 Ly | 127.2 l1288.2 by | 161.7 | 2083.0 by | 196,3 | 30675 i | z31.3 | 22573 g
bg | 9306 6E3.29 iy | 1276 [1201.2 iy | 162.1 | 2093.2 iy | 1967 | 3080.2 8 | 2316 | 42718
b | 03 46| Ao5.12 g | 128.0 |1304.2 a; | 1625 | 2103.3 3 | 1971 | 30925 3% | 23300 | 4233 93
7a | oass| vopos| 7y | 1284 (13122 g | 162.9 | 2113.5 Iy | 1ems | 3104 - : m- 1
74 232.4 | 4300, 1a
20 04.24| TOG.B6| 41 128.8 |1320.2 | 52 163.3 | 2123.7] 63 197.9 | 3117.2 i; | 2328 4JI5.§I L
04.64| T12.76 1y | 129.1 [132B.3 1 163.7 | 2133.9 L | 1983 | 3129.6 i | 2332 | 4320,
i | 9503 TIE.6G iy | 1235 |1336.4 i | 1641 | 21441 1 | 1oR7 | 3142 by | 2336 | 43445 e
Bg | 95.42( 72464 3 | 12h9 13445 P | 1645 [ 21544 Ig | 19n0 | 31444 1y | 2340 | 4350.1 Ly
}5 95.81( 7061 iy | 1303 [1352.6 iy | 1629 | 2164.7 1y | 19%.4 | 3166.5 ne | 2344 | 43738 [
i | #621| TaE6L &, | 1327 [1380.8 Bp | 165.3 | 2175.0 by | 199.8 | 3179.4 i | 2343 | 43884 ay
5| oh.60| Tai.6e a, | 1311 (13620 a, | 157 | 21854 i | 2002 | 3191 | z35.2 1
7. | 96.00| T48.60 % | 1315 a2 Ta | 1660 | 21957 T | 200.6 | 2044) . 235.6 | 27| %5,
i1 o738 75476 42 131.% (13854 | 53 166.5 | 22061 &4 2010 | 3216.9 3 [ S | AETY n;
15 | 97.78| T60.E6 1 | 1323 [1304.7 i | 1668 | 22166 15 | 201.4 | 3229.5 §3 [ 2371 ] 44760 i
i 0E.17| THE.00 1y | 132.7 |1401.9 4 | 187.2 | 2227.0 iy | 201.8 | 3242.1 4| 2379 | 4506.6
i | em.ss| Frai4 ag | 1331 |1410.2 a; | 1676 | 22375 15 | 2022 | sesasl 40 2387 | 4536.4] 98
13 | 9E96( 779.31 iy | 1318 a6 iy | 1680 | 22480 by | 2026 | 3267.4 1; | 230.5 | 4566.3 iy
tp | o0.35( 785.51 by | 133.9 |1426.9 i, | 168.4 | 22535 s; | 203.0 | 3280.1 v | 2903 | 45063 i
k| oo74| T01.73 i | 134.3 [1435.3 3 | 1688 | 226%.0 i, | z03.4 | 32028 i | 2 | 56 3
Ty | 100,01 | 797.97 Te o | 1346 14437 Ty | 1602 | zzTo.6 s | 203.8 | 3305.5 * ; 6515..6
77 2419 | 4656.6] a7
iz 100.5 | B04.24| 43 1350 |1452.2 | 54 16506 | 2200.2| &5 2042 | 23183 1 | 242.6 | 46B6.9 1§
1 | o0 | 81054 15 | 1354 |1460.6 15 | 17en | 2ao0.8 15 | 204.5 | 33310 1y | 2434 | amiTa]l 4
i | 1003 | B16.56 i | 1358 14670 Iy | 170 | 23014 1y | 204.9 | 3343.8 1, | 244.2 | aranT 3y
ig | 1017 | B23.21 ag | 1362 [1477.6 3, | 1708 | 23220 1. | 2083 | 33567 ; A
1; | 1oz | 820.57 1. | 1366 |1486.1 vy | 1712 | 23328 . | 2057 | 33e0.5] 78 245.0 | 4776.3| 98
by | 1024 | #3597 Gg | 137.0 |1494.7 By | 1716 | 2343.5 by | 206.1 | 33R2.4 o | A (NE0h, %i
i | 1023 | B42.39 i | 137.4 |1503.3 i, | 1720 | 2354.2 i | 2065 | 3395.3 i | 246.6 | 4830, 1y
Ty | 103.2 | B48.B3 7% | 1378 [1511.9 15 | 172.3 | 23650 i | 2069 | 34082 o | 2474 | 48707 3y
1 1036 | 83530 44 138.2 15205 | =5 172.7 | 2a75.3| &6 2073 | asenal | 31A1 | 200 M
15 | 104.0 | B&LTY 1g | 138.6 [1520.1 ﬁ 173.1 | 2386, 15 | 207.7 | 3434 18 | 24007 | 4063 i
1, | 1044 | S68. 3 Lo 1390 15378 173.5 | 2397.4 1 | 2081 | 34471 2) | 5mos | 4o0s1 4
i | 104.8 | E74.58] | 1394 15465 1, | 173.9 | 2408.3 i | 2085 | 34600 - ; ; e
1y | 105.2 | BEL.4L 1 | 1398 |1555.2 iy | 1743 | 24192 1. | 2089 | 3473.2] B0 251.3 | 5026.5| 100
Ep | 105.6 | BER.CH) iy | 14001 (15640 Py | 1747 | 24301 be | 200.3 | 3436.3 15 | 252.1 | 50853 g
b | 1060 | BR46L 5, | 1405 [1572.8 1| 1751 | 24410 3y | 2007 | 34003 i 252.8 | 5089, Ly
% | 1064 | 90125 75 | 14000 (15816 T3 | 175.5 | 24520 7% | 21000 | 35128 o | 2536 | 51212 3

252
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Fahrenheit and Centigrade Conversion Table

Cent. | Fahr. Cent. | Fahbr. || Cent. | Fahr. Cent. | Fahr, Cent. Fale. || Cent. | Fabr. Cent. Fahr.

0 iz 230 446 || 460 860 600 | 1274 920 | 1688 1150 | 2102 1380 2516

5 41 235 455 465 869 695 | 1283 95 | 1697 1155 | 2111 1385 2525
10 50 240 464 470 878 T00 | 1292 930 | 1706 1160 | 2120 1390 2534
15 59 245 473 475 8a7 705 [ 1301 935 [ 1715 (| 1165 | 2129 1395 2543
20 68 250 452 480 806 710 | 1310 040 | 1724 1170 | 2138 1400 2552
25 77 255 491 485 905 715 1319 945 | 1733 || 1175 [ 2147 1405 2561
a0 86 260 00 400 214 720 | 1328 950 | 1742 1180 | 2156 1410 2570
35 95 265 509 495 923 725 | 1337 955 | 1751 1185 [ 2165 1415 2579

40 104 270 518 ] 500 932 730 1346 G600 1760 1190 | 2174 1420 2588
45 113 275 527 r 505 041 735 1355 Q65 1764 1195 | 2183 | 1425 2597
50 122 280 536 510 950 740 1364 av0 1778 1200 | 2192 1430 2606
55 131 285 545 515 959 745 1373 avs 1787 1205 | 2201 1435 2615

60 140 200 554 520 068 750 1382 980 1796 12100 | 2210 1440 2624
65 149 | 205 563 525 o977 755 1391 985 1805 1215 | 2219 1445 2633

300 572 530 086 760 1400 090 1814 1220 2228 1450 2642
73 167 305 581 535 905 765 140G 905 1823 1225 2237 1455 2651

80 176 310 500 540 104 70 1418 1004 1832 1230 | 22406 1460 2660
85 185 315 590 545 1013 775 1427 1005 1841 1235 | 2255 1465 2069
o0 194 320 408 550 1022 780 1436 1010 1850 1240 | 2264 1470 2678
05 203 azs 617 555 1031 785 1445 1015 1859 1245 | 2273 1475 2687

100 212 330 626 560 1040 790 1454 1020 1868 1250 | 2282 1480 2696
105 221 ais 635 565 1049 795 1463 1025 1877 1255 | 2291 1485 2705
110 230 I 340 644 570 1058 800 1472 1030 1886 1260 | 2300 1490 2714
115 239 ' 345 653 575 1067 B80S 1481 1035 1805 1265 2309 1495 2723

120 248 350 62 380 1076 810 1430 1040 1504 1270 | 2318 1500 2732
125 257 355 671 585 1085 B15 1499 1045 1913 1275 2327 1503 2741
130 266 360 680 590 1094 820 1508 [| 1050 1922 1280 | 2336 1510 2750
135 275 365 680 595 1103 825 1517 1055 1831 1285 2345 1515 2759

140 284 aT0 698 GO0 1112 830 1526 1060 1940 1200 | 2354 1520 2768
145 293 375 707 6035 1121 835 1535 1065 1949 1295 | 2363 1525 2777
150 oz 380 716 610 1130 840 1544 1070 1958 1300 | 2372 1530 2786
155 i1l 385 725 615 1139 845 1553 1075 1967 1305 | 2381 | 1535 2795

160 320 390 734 620 1148 850 1562 1080 1976 1310 2390 1540 2804
165 320 395 743 625 1157 B55 1571 1085 1985 1315 2399 1545 2813
170 338 | aoo 752 630 1166 B6O 1580 10490 1004 1320 2408 1550 2822
175 347 405 761 635 1175 || 865 1589 I 1095 2003 1325 2417 1555 2811
180 356 410 770 ] G40 1184 BTO 1508 ' 1100 2012 || 1330 2426 1560 2840
185 365 415 i r 645 1193 B75 1607 1105 2021 1335 2435 1565 2849
190 374 420 THAR 650 1202 BRO 1616 1110 2030 1340 2444 1570 2858
195 383 425 797 653 1211 885 1623 1115 2039 1345 2453 1575 2867
200 392 430 BOG G0 1220 890 1634 1120 | 2048 1350 | 2462 1580 2876
205 401 435 El5 G635 1229 8035 1643 1125 2057 1355 2471 1585 ZRES5
210 410 440 824 670 1238 Qoo 1652 1130 2066 1360 2480 1590 2804
215 419 445 833 675 1247 90s 1661 1135 2075 1365 2480 1505 2903
220 428 450 B42 680 1256 o10 1670 1140 2084 1370 24908 1600 2912
225 437 | 455 851 685 1265 || 915 1679 1145 2093 1375 2507

Metric Conversion Table

Millimetres » 03837 — inches. Cubic Centimetres = 28.67 = Auid cunce Grammes per cu. cent. = 27.7 = lbs, per
Millimetres - 25.4 — inches. (U.5.F.) ! cubic inches,
Centimetres < 3837 — inches Cubic Metres 0 36315 = cubic fest. Joule 0 7378 — foor pounds.
Centimetres = 254 = inches. Cubic Metres 3 1,308 — cubic yards. Kilo-grammes ® 2.2046 = pounds,
Metres 3 8837 = inches. (Act of Con- C'u.h:é_ hj[{:-.]rles }x 2842 — gallons (231 Kilo-grammes . 35.3 o aArd A
gress.) GUEnE e it : Kilo-grammes - 907.2 = tons (2,000 Ibs.)
;ﬁ:h‘“ .4 fnﬂgi = {NE L-.;r:;:)ic 61.022 = ecu in. (Act of Con- Bl g iy g cag eaE ¥ IO
Etran b 1 e 1 £ At : . lbs. per =g. in.
I Litres = 3384 — HAuid ounces {U.5P.) A
%Im::::: i ‘Iﬁiﬁlﬂ@; !'_ﬂ'l]::i-]“ Litres = 2642 — gallons {231, cu, in) Kilo-gram-metres 7238 = foot lbs.
Klitu'metrea % 32808693 — feet. Litres 3.78 = gallons (23L cu, in.) Kila-gr. per Metre 0 672 — lbs. per foot
Square Millimetres » 00155 — sq. inches. Litres - 28.318 — cubic feet, Hila-gr. per Cu. Metre * 082 = lbs, per
Sq“,': Millirmetres - 645.1 = sq. inches, Hectolitres = 8581 — cuble feet. cobic feet.
5:11::; Centimetres :;.( _]_H.. = gg. inches. Hectolitres 284 = bushels (2150.42 cu. Tonneau 1.1088 — tons (2,000 1hs.)
Square Centimetres - 6481 = s5q. inches. inches. ) o Ktl-o-‘l‘-’a_tts * 1.34 — Horse Power,
4 10,764 — fest Hectalitres = 181 — cubic yards, : Watts — T46. = Horse Power,
Squacn e L i g Hecralitres — 26,42 — pallons (231, cu. in.] Watts » TETE — foot pounds per second,
Squkes Eamaince B4T.1 = acces. Grammes % 16438 = grains. ~ (Act R S L
ectare ¥ 2. = acres. asa. ¢ 3068 = Bt
ﬂ_‘,ml:.i,‘:T Centimetres = 16,383 — cubic inches. Gra_l?nan;: - B81. = dynes. Cﬁ!"ﬂli vapear < 8863 = Horse Power.
Cubic Centimetres -+ 3880 — fA. drams Grammes (water] = 28.57 = fiuid ounces. (Centigrade > 18) + 32 = degree Fahr.
(U.5.P.) Grammes - 28.35 — ounces avoirdupois, Gravity Paris = B80.04 centimetres per sec.
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