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To all whom it ma J CONCETTL :
- Beit known that 1, LEONARDF BECKWITH,
of the city, county, and State of New York

in Conduits for Steam-Pipes, which is fully set
forth in following specification.

When steam is conducted to a distance in
pipes above or below ground, there is a waste
of steam, loss of p_r_essure,- and production of
water arising from the condensation of the
steam in the pipes. This condensation, other
things being equal, is in proportion to the de-
fective insulation of the iron ‘pipe by reason
of the deficiency of non-condueting substances
around 1t, and the study of the best system of
insulation becomes of the highest importance.

- In pipes underground, especially, constant
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- set on heavy wooden plankmo
- is made to obtain an air-space by a partial
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dampness must be fouﬂ*ht in conjunetion with
- the radiation from the steam -pipe.

The lat-
ter is usually wrapped more or less effectively
in asbestus cloth, porous gray paper, Manila,
paper, cow’s-hair felt, chopped straw, and
lmmy earth, plaster, &e.
ods which has given the best results heretofore

for non-conductibility has been to place the’
- steam-pipe thus wrapped inside of a wooden

pipe, made of hemlock, white pine, &e., logs
about two to four mches thick on the q1des,-
and coated with tar or abphaltum on the out-
side to render them impervious to dampness
The joint between two sections of wooden pipe
is usually a simple lap-joint asphalted. The

ends of -the wooden pipe are banded by iron

rings, and the pipes are very strong and simi-
lar to those used in many cities for the water-
supply. The pipe is then laid in the trench,

which is drained under the pipe by dr&in-til_’es
An attempt

utilization of the space between the wrapped
steam-pipe and the wooden pipe; but it is 1r-
regular and ineffective. - The objections to the
wooden pipe are its uncertainty and lack of

durability under the peculiar conditions in

which it is placed of being constantly heated
inside and cooled and wetted outside, its lia-
bility to checking and cracking from these
causes destroymg its non- conducmbﬂlty s and,
ﬁnally, its expense when any large S‘fe&nl-
pipes are to be covered, a twelve-inch pipe

requiring a log fourteen to Snteen mehes bore'

'an empty un

One of the meth- |

‘heat perpendicular to the fibers.
_that a combmatmn of these elements will give

| an’d' about hventy-fouf inches outside diame-
| ter.
any quantity—such as a large city would use

Logs of thissize are difficult to obtainin

in street steam-heating, for example—and are 55
expensive in any event. Built-up pipe of
heavy wooden staves, banded with iron and
asphalted, have been pmposed but are very
defective and leaky. The iron pipe has also
been laid 1n a condulb built of common brick, "60

as well as in a wooden box filled in around

the pipe with ‘‘mineral wool,”” lamp-black,
powdered steatite or agalite, &c. The objec-
tion to these powdered substances as insulat-

ing filling is that with time they settle down 65

into a more and more compact mass, becom-
ing thus better conductors of he&t and leaving
illed space above.

It is known that the conductmg }_)OW'BI of
terra- cotta or burned brick is only about one 70
thirty-fourth part of that of iron, and also
that when it is madé of a porous body, and not

vitrified like stoneware, its conductibility is

only somewhat more than that of some woods,

whileit is evenless than that of others. More: 75

over, the poor eonductlbﬂty of a layer of air
not 111 motion is well known, it being from

-about one-third to one-fourth of that of pine

wood, even when the latter is taken under the
most favomble case for it of a transmission of 8o
It 18 clear -

a pipe of average conduetlblhty much Tess
than solid wood, and far superior: in strength,
durability, and adaptablllty to the constemtly |
varying conditions of laying, &e.

- It is proposed to substitute for the wooden
pipe, wooden box, conduit of solid brick, &c.,

forincasingand 1115111&’(111 gpipesunder ground
a pipe GOHSIStlI]ﬂ‘ of hollow bricks or blocks of go .

burned clay, porous terra-cotta, light floating
brick, cement, concrete, or ar tificial stone, or

other smtaﬂole material contalmnﬂ' a4 Non-con-
ducting air space or spaces in each brick, and

cur Ved 80 as to be easily adjusted to for mm 05

the eir cumferenee which may consist of two

or more bricks. The number and shapeof the

tubular air-spaces may be varied indefinitely.

1 Of the materials named for the construetion

of the casing, porous terra-cotta is preferred,

for several reasons, to wit: it is much lighter
thm ordm‘wy brick, and 1s a much better 11011- |
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- that with large cavities.
ance given in burning by the combustible ma-
terials mixed with the clay, the amount of
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conductor of heat, and more impervious to
moisture. It is, moreover, notliable to crack-

ing under the action of heat and moisture, as

18 the case with solid or hollow brick. These
properties render it pre-eminently suitable for
the purposes of this invention, and, so far as I
any aware, the use of porous terra-cotta for a
non-conducting and water-proof casing has
never been sunggested previous to my inven-
tion. 'While therefore I do not strictly limit
myself thereto, I do make herein speecial claim
to the use of porous terra-cotta for this pur-
pose. , '

Thematerial knownas ‘““porous terra-cotta’’
consists of an intimate mixture of clay with
combustible material of vegetableorigin, which
in burningisdestroyed, leaving cavities,which
give the brick a porous body like the texture
of pumice-stone. The organic substances used
in admixture with the clay are sawdust, peat,
coal, straw, chopped straw, tan-bark, flax, and
the Itke in a state of fine division. Porous
terra-cotta with fine cavities is far superior to
Owing to the assist-

tuel required to burn a kiln of porous terra-
cotta 18 less than that required for burning
hollow brick. T
Various examples of pipe constructed in
accordance with the invention are shown in
the accompanying drawings, in which—
Figures 1, 2, 3, 4, and b are transverse ver-
tical sections, showing different constructions.
Figs. 1%, 2% 3*, 4*, and 5" are perspective views

3~y

each of a hollow brick of the form used in the

conduits shown in Figs. 1, 2, 3, 4, and 5, re-

spectively; and Fig. 6, a perspective view of

the conduit shown in Fig. 5.

A 1s the iron pipe inside, resting on small
segmental pieces of burned clay C,set a few feet;
apart, which preserve a uniform air-space
around it.
different shapes, thickness, number, and size,
according to circumstances.
malking the joints between the hollow bricks
may be varied. For the joint in the cross-
section of the pipe, Figs. 1, 4 show a plain
joint; Figs. 2, 3, a broken joint; Figs. b, 6,
atongue-and-groove joint. Thejoint between
the bricks in the length of the pipe may be a
plain joint, as in Figs. 1, 2, 8, 5, 6, or a lap-
joint, as in Fig. 4. The principle of breaking
all straight joints in the cross-section of the
pipe and in the length of the pipe is prefer-
able, as carrying out more thoroughly the ob-
ject of making a more continuous protection

against the passage of heat and perfection of

adjustment in forming the pipe in place.

The bricks should preferably be from three
to six inches across in thickness, as compared
with two to four inches forwood, in orderthat
the air-space may be a large one and more ef-
fective. The sides of the hollow brick should

be about from oneto two inches thick, a¢cord-
1ng as the material used is burned clay or porous
terra-cotta,and the bricksshould he laid brealk-

The hollow bricks B are made of

The method of

|
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g joints, as in a wall, the joints being laid
with cement. The bricks should preferably
be about two feet long for rapid laying, with
few joints. Thebricks, after or before setting,
should be covered on the outside with a coat
of coal-tar,asphalt,or other suitable substance,

as a preservative against humidity: or they

may be glazed on the outside by any of the
well-knownmethods used for sewer-pipe. The

hollow brick invert, where used for drainage,?

should not be glazed or coated with water-
proof covering., |

The pipe of hollow bricks may be supported
on a hollow-brick invert, D, laid in the bot-
tom of the trench, and which is used for drain-
age, as in Iigs. 4, 2, 3. In Fig. 1 the invert
forms the lowest brick of the pipe. The pipe
of hollow bricks may be made circular,square,
egg-shaped, &e., in section. Any of the in-
sulating substances mentioned—mineral wool,
&c¢.—may be used around the iron pipe, if de-
sired, between it and the hollow-brick pipe.

| By making the pipes in several pieces, as

shown, with different methods of producing
the joints in both directions, the resulting
structure 18 peculiarly adapted for the special
application of underground work.

The system above described has the advan-
tage of being equally applicable to insulating
large or small pipe, of being less expensive,of
less average conductibility and more durable
than wood, and of being of less conductibility
than common brick conduits, capable of usc
where the latter are not. Finally, a pipe is
obtained which can be built to suit any eir-
camstances, to allow for branches, service-
boxes, &c., and which, when made of hard-
burned hollow brick or of porous terra-cotta,
&e., consists of materials remarkable for their
mdestructibility. Iurther, owing to the ter-
ra-cotta pipe being air-tight, practically, the
infiltration of gases from leaks in gas-pipes
laid In streets will not occur, and thus the ex-
plosions which have happened will be pre-
vented. -

Instead. of porous terra-cotta,any other suit-
able material—such as artificial stones of cem-
ent, Iime, sand, &e., concretes of coal-tar, as-
phaltum, coke-dust, breeze, gravel, &c., light
floating brick of infusorial or silicious earth
and clay or other materials, all in combination
with any system of conveying in metal pipes
steam, hot air, gas, hot water, smoke, &ec., to
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a distance underground—may bhe used, butnot

to the same advantage, the porous terra-cotta

- being, for the reasons above given, the pre-

ferred material, and being specifically claimed
herein. -

L claim— |

1. A casing for underground metal pipes
for conveying steam, hot water, hot air, gas,
smoke, &e.,composed of separatehollow pieces,
made of porous terra-cotta, jointed together.
substantially as deseribed.

2. A casing for underground metal pipes
for conveying steam, hot water, hot air, gas,
smoke, &c.,composed of separate hollow pieces,
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made Ofporous terra- cotta Jomted together bY | for 'Oonvc}mw ste&m, hot water, hot air,

broken joints or tongue- and- -gT00VEe Jomts or
lap-joints in eross- scctlon substantially as dc-

‘scribed.

3. A casing for underground metal plpes
for conveying steam, hot water hot air, gas,
smoke, &c. composed of sepsmtoho]low plcccs
made of porous terra-cotta, jointed together by
broken joints or. tongue- and oroove Jomts or

lap-joints in horizontal scctlon substantlslly
as described.

4. A casmg'for 'undcrgrouud metal pipes

for conveying steam, hot water, hot air, gas,
smoke, &c.,comp osed ofseparate hollow plcccs
made of porousterra-cotta, jointed together by

‘broken joints or tongue-and-groove Jolnts or

lap-joints In cross-section and in homzontsl
sectlon, substantially as described. |

5." A casing for undergrounc mctal 1:)1pes
for conveying steam, hot water, hot air, gas,

- smoke, &e.,composed ofseparate hollow pieces,

25

 smoke, &o.,
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made of burned- clay or porous terra-cotta,

jointed together, substantially as dcscrlbcd |

said casing and mct&l pipe being so combined

as to form -an air-space between thc metal pipe

and the casing, substantially as described.

6. A casing ‘for underground metal pipes
for conveying steam, hot water, hot air, gas,
composed of scpsratc hollow

pleces, ma,dc of burned clay or porous terra-
“cotta, jointed together by broken joints or
tongue-and-groove joints orlap-joints in cross-

scctlon Substfmtmlly as described, saild casing
and mctal pipe being 80 combmcd as to form
an alr-space bctwccn the metal pipe and the
casing, substantially as described.

7. A casing for underground metal plpes
for conveying steam, hct water, hot air, gas,
smoke, &ec., composed of separate hollow
pieces, made of burned clay or porous terra-

cotta, jointed together by broken joints or

tongue-and-groove joints or lap-joints in hori-
zontal section, substzmtla,ll} as’ described, sald
casing and metal pipe being so combined as to

form an air-space between the metal plpc and’

the casing, substantmlly as described.
8.- A casing for underground metal pipes
for conveying steam, hot water, hot air, gas,

smoke, = &¢., composed of- s’opsratc hollow_

pieces, made of burned clay or porous terra-
cotta, jointed together by broken joints or
tongue-and-groove joints orlap-jointsin eross-
scctlon and in horizontal section, substantially

as desecribed, said casing and metal pipe being

SO combmcd as to form an air-space bctwccn

the metal pipe and the casing, substantmlly as

described.

60

9. In combination with a casing for metal

underground pipes, an invert for dra,ma“‘c
substantially as described. .
10. A casing for underground mctal pipes

for conveying steam, hot Watcr hot. air, gas,

smoke, &c., eomposcd of Sepsmtc hollow
pleces, made of burned clay or porous terra-
cotta, jointed together, and having an invert
for drainage, substsutlally as dcscubcd

11. A easing for underﬂ*round metal pipes

L |

o

smoke, &ec., composed of scparatc hollow
pieces, made of burned clay or porous terra-

| cotta, jointed together by broken joints or
| tcnﬂuc and-groove joints or lap-jointsin cross-

scction, and having an invert for dminaﬂ*c,

-substantially as described.

12. A casing for undcrﬂround mctal pipes

for conveying stcsm hqt watcr hot air, gas,
composcd of scparatc hollow

smoke, &c.,

oas,

70
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pieces, made of burned clay or porous terra-

cotta, jointed together by broken joints or

 tongue-and-groove joints or lap-joints in hori-
?ontal section, and having aninvert for dr'ml*
age, substantnlly as described. |

S0

13. A casing for underground metal pipes

for conveying steam, hot watcr ‘hot %11', oas,
smoke, &¢. composed of separate hollow pieces,

made of burned ¢l ay or porousterra-cotta,joint-

ed together by broken joints or tongue- -and-
groove joints or lap-joints in cross-section and
in horizontal section, and having an invert for
drainage, substantlally as described. -

14. A casing for underground metal pipes

for conveying steam hot wqtcr hot air, gas,

smoke, &c.,composed of separate hollow pleces,
made of burned clayor porous terra-cotta,joint-

ed together, substantially as deseribed, said

casing and metal pipe being S0 combmcd as to
form an air-space between the metal pipe and
the casing, and having an invert for dramage,
substantially as described.

15. A casing for underg round metal pipes
for conveying steam, hot wstcr hot air, gas,

smoke,&c.,comp oscd of separate hollow pieces,

made of burned clay or porous terra-cotta,joint-

ed together by broken jolnts or tongue-and- '

oroove jointsor lap-joints in eross-section, sub-

'stantlally as described, said casing and metal
pipe being so combined as to form an air- space

between the metal pipe and the casing, and
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having an invert for drmna ge, substantially as

described.
16. A. casing for underground metal pipes
for conveying “steam, hot water, hot air, gas,

- smoke, &c.,composed of separate hollow pieces,

made of burned clay or porous terra-cotta,joint-

ed together by broken joints or tongue-and-

groove joints or lap-joints in homzontal sec-

'131011 substantially as described, said casing

and metal pipe being 8o combined as to form
an air-space between the metal pipe and the
casing, and having an invert for drainage, sub-
stantially as dcscmbcd

17. A casing for underground metal pipes
for conveying stcsm hot water, hot alr, gas,

1IO
11§

I20

smoke, &e.,comp osed of separate hollow plcccs, '

‘made of burned clay or porous terra-cotta,joint-
‘ed together- by broken joints or tongue- -and-
groove joints or lap-jointsin cross-section and.

in horizontal section, substantla,lly as de-

scribed, stid casing and metal pipe being so
combmcd as to form an air-space between the

metal pipe and the casing, and having an in-

vert for dralnage, snbstantially as described.

18. A casing for underground metal pipes

for conveying steam, hot water, hot air, gas,

125
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smoke, &e., composed of separate hollow picees |

or bricks,and having aninteriorfilling or layer
composed of non-conducting substance—such

as mineral wool or plaster—or of non-conduct-
5 Ing and water-repelling substance—such as
lamp-black—substantially as described.
19. A casing for underground metal pipes.
for conveying steam, hot water, hot air, gas,
smoke, &c¢., composed of separatehollow picces

10 or bricks of porous terra-cotta, having their |

surface covered with eoal-tar, asphalt, silicate--
paint, glazing, or other water-proof covering,
substantially as described. '

In testimony wbhercol 1 have signed this
speeification 1 the presence of two subscrib- 13
Ing witnesses. | |
- | LEONARD I, BECKWITH.
Witnesses:

B. F. LEL,
JOILN MCCULURL.
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