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To all whom it may concermn:
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Beit known thatI, RoBeErT Goopwin, Jr., a

citizen of the United States, residing at Red-

field, in the county of Dallasand State of Towa,
have invented certain new and useful Improve-
ments 1n Steam Drying and Heating Systems,
of which the following is a Speclﬁcatlon

My invention 1*'e,lfttes to certain improve-
ments in the heating of buildings used for dry-
1ng brick, tile, &e.; and my ObJCCt 1s to pro-

vide a heatmg appamtus of this class of sim-

ple,durable, and inexpensive construction con-
tained wholly beneath the floor of the build-
ing andarranged to utilize exhaust-steam from

an engine or steam under pressure and to util-

ize this steam to 1ts maximum capacity in heat-

‘Ing and also to d1str1bute the heat evenly
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loor and to retain it for

thl oughout the entire

a comp‘watwely long time, so that by the use

of exhaust-steam during a certain part of the
day the heat will be retained, so that the tem-

perature of the room will not be greatly low-

ered if no steam is admitted for a compara-
tively long time—that is to say, if exhaust-
steam 1s used from an engine duringe the day-
time the room will be kept comparatively
warm throughout the night following, thus
saving the expenses of attendants to keep a
Supply of steftm tor heating the building dur-
g the night.

MV invention consists in certain detailsin the

construction,arrangement, and combination of

the various parts of the device, whereby the ob-
Jects contemplated are attained, as herginafter
more fully set forth, pointed out in my claims,
and1llustrated in the accompanying drawings,
in which—

Figure 1 shows a horizontal sectional view

of a building provided with my improved
heating apparatus, illustrating the arrange-
ment of the heating-pipesin the floor. Fig. 2
shows a vertical transverse sectional view of
a building supplied with my improved heat-
Ing cewce taken on a line through the cen-
tel of the dlStIlbUtll’lU'-pl]JeS Fw‘ 3 shows a
transverse sectional view on the indicated line
3 3 of Fig. 2, and Fig. 4 shows a transverse
sectional view on the indicated line 4 4 of
Fig. 2.

Refel ring to the accompanylno* dr awmtrs 1|

“enter the brick drain.

atmosphere.

| haveused the reference-numeral 10 to indicate

the walls of the building to be supplied with
my 1mproved heating system. The entire
heating system is to be placed beneath the
floor of the building, and I prepare for it by
irst inclining the ground of the floor from
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one end to the other so that water of conden- .

| sation will drain towm*d one end of the floor.

I then place a layer of sand 11 on top of the

ground-surface to serve the double purpose

of preventing the heat from radiating down-
wardly into the ground and also to serve asa
drain through whlch the water of condensa-
tion may run toward the lower end of the
building. At the lower end of the building
I have prowded a brick drain running trans-

versely of the building and composed of abrick

foundationlayer12, Wlth asolid brickwall131in
the rear and a loose brick wall 14 in the front,

the opening in the drain being covered by a

layer of bricks15. T have prowded alayer of

cement 16, covering the front face of the wall

13 and the top face of the foundation-bricks
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13 to prevent the passage of water through

these walls. The wall 14 isnotprovided witha,

layer of cement, so that water of condensa-
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tion passing through the sand 11 may readily

At one of the brick
drain 1s a discharge-pipe 17, extending out-
wardly to a point of discharge, so that steam
in the brick drain may escape to the outside
On top of the layer of sand 11
I have provided a comparatively thick layer

18 of porous or-ceHular substance—such. for

instance, as a combination of lime and cin-
ders.:

18 to become filled wtih steam, as will hereinaf-
ter appear. The top layer of cement 19 is
cdesigned to be used as a floor and prevents
the passage of steam upwardly ’rrom the layer
of porous material 18.

Inordertoevenly distribute steam thr 0110“11-
out the entire floor, I provide a header 20 at
the end of the

ter. Both ends of this pipe are closed and -
the pipe extends from one side of the build-

This layer is designed to be firm
enough to support a thin cement floor 19 and
yet 1s porousenough to permit the entire layer

001 opposite from the tile
drain, which header is preferably composed
of a metal pipe of comparatively large diame-
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ing to the other. The numeral 21 indicates a
a steam-pipe communicating with the header
20 and provided with a cut-off valve 22. This

pipe 1s designed to receive exhaust-steam

from an engine and conduct 1t to the header
20. I have also provided a smaller pipe 23,
provided with a valve 24 and communicating
with the header 20 and designed to receive
live steam from a boiler and carry it direct to
the header 20. Communicating with the
header 20 and arranged at regular distances
throughout its entire length is a series ot
small metal steam-pipes 25, arranged at right
angles to the header and extended longitudi-
nally of the building to be heated. These
pipes pass through the porous layer 18. At
the end of each pipe 25 is a series of unglazed
tile 26, extending through the porous layer
18 to the brick drainat the opposite end of the
floor. - A plug 27 1s placed in the end of the
tile surrounding the pipe 25.

In practical use and assuming that it is de-
sired to heat by means of exhaust-steam the
valve 22 1s opened and the interior of the
header 20 i1s thus filled with steam. This
steam will be distributed throughout the en-

tire length of the header and will pass through

the pipes 25, and these pipes will in turn
conduct the steam to the unglazed tile pipes.
Thus far the steam is carried without loss by
passing through the pipes. However,
the steam enters the tile i1t expands and
slowly traverses the entire length of the tile
and also passes through the walls of the un-
oglazed tile and through the joints, thus com-
pletely filling not only the hollow interior of
the tile, butalso filling the porous layer 18 with
steam. The heatfrom thesteamrisesthrough

‘the cement floor 19, and the layer of sand

11 prevents the heat from radiating down-
wardly. The water of condensation will pass

- downwardly through the tile, through the
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porous layer 18, and into the sand 11 and will
be drained into the brick drain at the end of
the building. The water of condensation
within the tile will also pass into the brick
drain. DBy the use of the small pipes 25 1
provide for distributing the steam evenly
throughout all of the tile, forif the tile them-
selves were connected direct with the header
20 then the tile nearest to the source of steam-
supply 1n the header would receive all of the
steam until said tile were completely filled
with steam, and as this would take a com-
paratively long time the building would not
be evenly heated. Another desirable fea-
ture 1n connection with the use of the pipes
25 1s this: The header 20 is of comparatively
large diameter and a considerable amount of
heat radiated from it. The pipes 25 are of

gquite small diameter, and as the steam can-
not pass through the walls of said pipes there
1s less radiation from them than from the tile,
and hence the large body of the steam 1is

when |}

765,476

passed direct from the header to the adjacent
ends of the tile, and the end of the building
containing the header is not heated any more
than the opposite end, because the pipes 25
do not radiate as much heat as do the tile at
the other end of the building. Furthermore,
by providing the large number of tile pipes
26 having a comparatively large capacity 1
provide means whereby the exhaust - steam
from an engine may be used and this steam
permitted to expand treely, so that there will
be comparatively little back pressure upon the
engine.

In use atter the steam has been admitted into
the header for a short time all of the tile 26
are filled with steam, and the entire porous
layer 18 1s also filled with steam. This layer
after once becoming warmed will retain its

warmth for a comparatively long time and

the warmth of the layer will preventthe steam
from condensing rapidly, and if exhaust-
steam 1s used 1n a system of this kind through-
out the day i1t has been found that the porous
layer wil
warm throughout an entire night following.
It it 1s desired to use live steam, the valve 22
1s closed and the valve 24 opened. The space
and the passage of the steam through the va-
rious pipes will be the same as before de-
scribed.

Having thus described my invention, what
I claim, and desire to secure by Letters Pat-
ent of the United States therefor, 1s—

1. A steam-heating system comprising a
header, a number of metal pipes communicat-
ing with the headerand of comparatively small
diameter, and a porous pipe of comparatively
large diameter communicating with each of
sald metal pipes of small diameter.

2. A steam-heating system comprising a
header, a number of metal pipes communicat-
ing with the header and of comparatively small
diameter, a porous pipe of comparatively large
diameter communicating with each of said
metal pipes of small diameter, and plues in
the ends of the porous pipes surrounding the
ends of the metal pipes.

3. A steam-heating system comprising a
header, a number of metal pipes communicat-
ing with the header and of comparatively
small diameter, a porous pipe of comparatively
large diameter communicating with each of
sald metal pipes of small diameter, and a drain
receiving the water of condensation from all
of sald porous pipes.

4. A steam-heating system comprising a
header, a number of metal pipes of compara-
tively small diameter communicating with the
header and an unglazed clay pipe communi-

cating with each of said metal pipes of small.

diameter. 1-

5. A steam-heating system comprising a
oranular heat- msulatmw layer, a porous layer
on top of 1t, a steam- tw'ht la;yer on top of the

| still contaln steam and be quite
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porous layer and porous pipes in the porous
layer and means for mtroducmo* steam mtO'

the porous pipes.

6. A steam:heating system comprising a
header, a number of metal pipes communicat-
1ng with the header and of comparatively
small diameter, a porous pipe of comparatively
large diameter, communicating with each of
said metal pipes of small diameter, a porous
layer surrounding said pipes and a steam-

.0u1de layer covering the porous layer

7. A steam—heatmw system comprising an
inclined base, a layer of sand on top of the
base, a porous layer on top of the sand, a ce-

ment floor on top of the porous layer, a num--

ber of unglazed clay pipes in the porous layer

and means for introducing steam mto sald un-~

olazed clay pipes.

- 8. A steam-heating system comprising an
inclined base, a laver of sand on top of the
base, a porous layer on top of the sand, a ce-
ment floor on top of the porous layer, a num-
ber of unglazed clay pipesin the porouslayer,

means t01 mtlodumm' steam 1nto said un-

clazed clay pipes, and a brick drain receiving
water from the layer of sand and communicat-
ing with the unglazed clay pipes.

9. A steam-heating system comprising an
inclined base, a layer of sand on the inclined
base, a layer of porous material on top of the

~ sand, a cement floor on top of the layer of

porous material, a drain commumcatmﬂ' with

S

the layer of sand and with the layer of por-
ous material, a layer of cement on the inte-

rior of said dr ain on all sides except the sides

communicating with the sand and the porous
material, a steam-discharge pipe communicat-
Ing with ‘the drain, and means for introducing

steam into the layer of porous material.

10. A layer of porous material, a steam-
tight floor covering the layer of porous mate-
rial, means for introducing steam into the

layer of porous material and means for carry-

ing off the water of condensation and surplus
steam from sald layer of porous material.
11. A steam-heating system comprising a
base, a layer of sand on the base, a porous
layer of lime and cinders on the sand, a cement

floor covering the layer of porous material, a
‘header in the layer of porous material, means
for introducing steam into said header, a num-

ber of metal pipes communicating with the

header and extending through the layer of
Pporous material, unglazed pipes communicat-

ing with the said steam-pipes, plugs in the

unglazed clay pipes surrounding the ends of
the metal pipes, and means for drawing off
the water of condensation and surplus steam
from the layer of sand, the layer of porous

material and the unglazed clay pipes.

ROBERT GOODWIN, Jz.
Witnesses: |

E. O. 'WINTER,
B. W. Durrton.
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