(No Model:) 9 Sheets—Sheet 1.

T. E. MARTIN.
EOT AIR FURNACE.

No. 489,192. Patented Jan. 3, 1893.
|"}%‘?zt Id"zjwn%ldl' =

ALy

___“g_”
2

y [ ’@n

TTT T el |

1]

”\me%a y X«wej(\;w\@w .
W /%W EAMarlin
Ao Orirg, | Q&vwmesx@wlg, Qv

THE NORRIS PETERS GO., PHOTC-LITHC.. WASHINGTOR, D, C.



{No Model.) 2 Sheets—Sheet 2,

T. E. MARTIN.
HOT AIR FURNACE.
No. 489,192, Patented Jan. 3, 1893,
fime 7 @%4 l [ i
- M - - s F A — F'— |-

N,
II
I
I 1/
I
I
B ]}
I
il

i

T
il
—
)
B 1
T
|| -
T
=
I
SRR

Wall, |

1N LJ L L u L J L] _J [ |
J
i /9.5 )
O 8
1
o= N X .
S <=@ H :
]
<2 ‘
P, SR S
2 EaiivebR
B T
N EL_[/ i
LT‘
o ! t
T .
I |
1
i
1
T
. l
e
, |
11 1
RS
. :
l\_/ i
! ]
23 M
[
L g A I
:\/‘ ]
b 1
quu i g
' _4/9'»
) / '
[ t
i
!
)
!
/
.6 Iz

"\f* e, X . «
R2G.Creary g m% Mm



I0

15

20

25

30

35

40

45

50

UNITED STATES

PATENT OFFICE.

THOMAS E. MARTIN, OF DES MOINES, IOWA, ASSIGNOR OF ONE-HALF TO
ISAAC T. MARTIN, OF SAME PLACE.

HOT-AIR FURNACE.

SPECIFICATION forining part of Letters Patent No. 489,192, dated January 8, 1897,

Application filed July 26, 1890,

To all whom it may concern:

Be it known that I, THoMAS E. MARTIN, a
citizen of the United States of America,anda
resident of Des Moines, in the eounty of Polk
and State of Iowa, have invented an Improved
Hot-Air Furnace for Heating Buildings, of
which the following is a specification. ’

My object is to prevent the annoyance,
waste of fuel, and difficulties incident to the
use of furnaces that produce soot and smoke,
and to economize labor and space in building
a furnace.

My invention consists in the construction,
arrangement and combination of a fuel maga-
zine, a jacket for the fuel magazine, a grate,
a bridge wall, air conducting tubes, registers,
a boiler for heating and circulating water,
two combustion chambers, a cold air chamber,
a hot air chamber, a foul air chamber, a se-
riesof open-ended tubesdetachablyconnected
with flanged plates that produce the top of
the cold air chamber and the bottom of the
hot air chamber, as hereinafter set forth,
pointed out in my claims, and illustrated in
the accompanying drawings in which—

Figure 1 is a vertical sectional view of the
furnace. Fig. 2 is a plan view of the lower
combustion chamber. Fig. 3 is an end view
of the grate. Fig. 41is a top view of metal
plates adapted to support fire brick and the
grate, and the grate resting thereon. Fig.
is a perspective view of the furnace from
which parts are broken away.

A represents the outside wall, preferably
made of briek.

A?is a flat metal plate that extends on or
into the side walls and has a vertical flange
at its front edge and serves as the top of the
lower combustion chamber and the hottom of
a cold air chamber.

A% is a wall that extends diagonally from
the rear end of the wall A forward and serves
as a partition to direct the products of com-
bustion as indicated by arrows,

At are metal plates bolted together to pro-
duce the base of the front of the furnace and
the wall of the ash pit.

A’ represents a register in the front wall to
admit cold air.

B is a fuel magazine made of cast metal or,
other snitable material. Its walls flare out-

. Serial Noi 859,978, (No model)

ward at its bottom and it is econnected with
the top of the wall A% A hinged door at its
top allows fuel to be placed therein and areg-
ister in the door admits cold air on top of the
fuel.

B*is an open-ended tube extending from
the top portion of the magazine into the cham-
ber in rear of the magazine to convey odors
or gas arising from the fuel into the chamber
that has communication with an escape flue,
B3, at the rear of the furnace.

C is a metal jacket fitted to the front of the
fuel magazine B to produee an air-chamber.
Perforations in its top admit air. It has
communication with an open-ended tube, as
shown in Fig. 7, and also with the ash pit, as
shown in Fig. 1.

C’ is a damper from which a chain is ex-
tended to a room above the furnace for the
purpose of regulating the draft.

C? is an open-ended tube, preferably made
of two mating parts. Its end portions corre-
spond in shape and size with a brick and are
adapted to be laid in the parallel side walls
A. The central portion of the tube is V-
shaped in its cross section, as shown in Fig. 4,
and perforations or a continuous slot in the
bottom allows air to escape downward to pro-
mote the combustion of the fuel at the lower
end and rear part of the fuel magazine. In
place of making the tube in two parts, as
shown in Fig.1, a course of fire brick may be
substituted for the front part. “

D is an open-ended tube, perforated on one
side, that extends parallel with the tube 2
and also through the parallel side walls 50
that the air injected through the two tubes,
C? and B, will mingle with the produects of
combustion at the precise point relative to
the fuel as required to prevent the formation
of soot and smoke by the consumption of all
the carbon liberated by the burning of the
fuel.

D?*is a metal plate that has hooks on its
ends and rear edge adapted to engage the
tube D in such a manner that the plate can
be suspended in an inclined position to ex-
tend forward and downward (o rest upon
bricks, or other supports, projecting inward
from the side walls. The front edge has a
flange extending upward to support a series
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of fire brick on top of the plate in such-a
manuner that the plate and briek will jointly
serve as a bridge wall.

D? is a flanged plate fixed to the rear wall
of the ash chamber to support fire brick as
required to form a roof over the rear part of
the ash pit.

F is the front portion of the grate consist-
ing of a metal plate that has integral perfo-
rated flanges or projections at its ends and
top adapted to be fixed to the bottom portion
of the front part of the fuel magazine B, by
means of rivets or bolts. A series of bars
project inward and downward from 1ts lower

edge.

F2 is a coneavo-convex grate. supported
upon flanged end pieces F? adapted to be fixed
to the side walls of the ash chamber, by means
of bolts, to support fire brick.

Ftis arock shaft in bearings formed inthe
fixed grate supports 3. It has an integral
projection at its bottom and center to which
arod ¥%is attached in such a manner that
the grate can be rocked as required to stir the
fuel on top of the grate and drop the ashes
into the ash pit. The arms or bars of the
rocking portion of the grate, that project at
right angles and in opposite directions there-
from, are convex on their tops and conform
in size and shape with the fixed bars of the
fixed grate F, buttheir top edges do not rise as
high as the fixed bars of the grate F? as
clearly shown in Fig. 1, and consequently they
can be vibrated vertically to shake down
ashes without lifting the fuel supported upon
the grate F2 By thus constructing a grate

having a convex top surface the fuel in the .

magazine is allowed to descend at the front
and rear sides of the magazine and to become
loosened from the packed mass that is sup-
ported by the central and elevated portion of
the grate, and consequently the fuel is auto-
matically fed from the magazine to the lower
and end portions of the grate and a free cir-
culation of air and gas is maintained through
the grate and fuel asrequired to successfully
operate the complete furnace.

G is aregister connected with the rear plate
or wall of the ash pit in such a manner that
air can be allowed to pass rearward from the
ash pit for the purpose of regulating the draft
and fire. A rod G* connected with this slid-
ing register extends out through the wall A.

H are the top and bottom, and H?the front
and rear plates of a combustion chamber sup-
ported upon posts H* that rise from the plate
A2 A cold air chamber is thus produced be-
tween the two combustion chambers.

% is an open-ended tube that connects the
two combustion chambers and allows the pro-
ducts of combustion to pass downward as in-
dicated by arrows in Ifig. 1.

The chamber produced by the plates H and
H? is connected with the smoke flue 3 by an
open ended tube J at the top, and a correspond-
ing tube J* at the bottom extends from the

489,192

chamber under the plate A?to thesame smoke
flue B3 A damper J® in the tube J affords
means for controlling the draft and regulat-
ing the fire. -When the damper is closed the
products of combustion descend and circulate
in the lower chamber and aid in heating and
circulating air admitted into the cold air
chamber 1ocated between the two combustion
chambers.

K is an opening throagh which cold air is
conducted from outside of the building into
the cold air chamber to rise and to envelop
the upper combustion chamber and to aseend
through the open ended series of tubes, fixed
to the plates H and H,to enterahot aircham-
ber L at their top ends.

The series of open ended tubes 1,2, 3,4,are
made flaring at their top ends in such a man-
ner that they can be inserted in coinciding
perforations in the plates H and H and sus-
pended therein tobesubjected to the produects
of combustion and to ecirculate and heat air
admitted from the cold air chamber. Air
tight joints will be maintained in the upper
plate H by the force of gravity of thesuspend-
ed tubes as required to overcome the contrac-
tion and expansion occasioned by the heat,and
the perforations in the lower plate, immedi-
ately above the cold air chamber, allow ver-
tical motions to the tubes, and the cold air
prevents gasesfrom descending fromthe com-
bustion chamber.

M isafoulair chamber made of plate metal
and fixed to the front and top of the metal
plate FI. The chamber thus produced and
located has openings in its ends for connect-
ing pipes therewith in such a wmanner that
foul air in a building can be conducted into
one end of the chamber to be subjected. to
heat and thereby pressed out at the other end
and conveyed to a chimney.

1?2 is the roof of the chamber L fixed to the
outside wall. It may be flat or arched and
formed of plate metal or any other suitable
material, and fastened to the wallin any suit-
able manner.

N represents a boiler made of plate metal,
or in the form of a coil or other shape, sup-
ported by the parallel side walls in such a
manner that it will be subjected tothe furnace

heat so that water can be heated therein and -

conveyed to a radiator, by means of a pipe
connected with the top of the boiler, and the
water returned from the radiator to the boiler
by a pipe extending from the radiator to the
lower part of the boiler, as required to circu-
late hot water, for heating a building or other
purposes for which hot water can be utilized
in a building.

Pisa Watel reservoir placed on top of the
plate A% in such a manner that water will be
evaporated therefrom to moisten the air in
the chamber beforeit enters the hot air cham-
ber and is distributed therefrom through
tubes R that extend from the top of the hot
air chamber to various parts-of the building,
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S is a door in the side wall through which
access i3 gained to the lower combustion
chamber.

S% is a door opening into the ash pit.. By
means of the doors thus constructed to admit
air to pass inward in rear of the fuel maga-
zine and grate and to prevent the mica from
becoming smoked, the air so admitted is min-
gled with the products of combustion thatrise
from the grate and the transparency of the
mica in the doors is maintained so that the
condition of the fire will always be visible
through the doors and the successful opera-
tion of the complete furnace facilitated by
the use of the doors adapted to admit airand
toreveal the condition of the fire from a point
of view in rear of the grate and fuel magazine.

From the foregoing deseription of the con-
struction and operation of the different parts,
the operation of the complete furnace will be
readily understood by persons familiar with
furnaces for heating buildings.

Iclaim as my invention—

1. In a furnace, the combination of a fuel
magazine that has an open flaring bottom,
with parallel side walls that extend forward
from the combustion chamber, an air dis-
tributing tube extending from the side walls
at the bottom of the rear plate of the maga-
zine, a grate at the open bottom of the maga-
zine, and a bridge wall, or its equivalent, at
the rear edge of the grate, and an air-distrib-
uting tube extended parallel with the top of
the bridge wall and a chamber in rear of the
said air-distributing tubes into which the
products of combustion pass rearward, be-
tween the two parallel air-distributing tubes,
in the manner set forth for the purposes
stated. '

2. The furnace wall A, the ash pit composed
of the plates A‘ the magazine B, having a

door and register at its top, rising outside

and in front of the combustion chamber, the

tube B? having a damper, the open-ended
tube C? the tube D, the plate D? supporting
a series of brick, the plateD’, and a grate, ar-
ranged and combined to operate in the man-
ner setforth for the purposes stated.

3. The plate D% having hooks on its ends
and a flange projecting upward from its edge,
in combination with a tube or its equivalent,
to produce a bridge wall in a furnace, in the
manner set forth, for the purposes stated.

4. An improved hot air furnace composed
of an outside wall, an ash pit made of plates
fixed to the front and bottom of the outside
wall, metal plates having fixed open-ended
tubes connected with the top and bottom por-
tions of the wall, two combustion chambers, a
cold air chamber between the combustion
chambers, a fuel magazine fixed on top of the
ash pit to project upward infront of the com-
bustion chamber atsome distance therefrom, a
grate at the open bottom of the fuel magazine,
a bridge wallat the rear edge of the grate, an
air conveying tube located above the rear
edge of the grate to discharge air upward, a
roof over the top of the outside wall, a regis-
ter to admit cold air under the grate in front,
and a smoke flue and dampers at the rear, to
operate in the manner set forth for the pur-
poses stated.

5. An open ended tube that is rectangular
atits end portions and has a V-shaped bottom
and a slot in the bottom, in combination with
the parallel side walls of a furnace, for the
purposes stated.

THOMAS E. MARTIN.

Witnesses:
JonN C. TATE,
THOMAS G. ORWIG.
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