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UNITED STATEs PATENT OFFICE. 
ELIMER PERIBERTON, OF SEATTLE, WASHINGTON, 

EURENACE. 

i32,875. Specification of Letters Patent. Patented Mar. 23,95. 
Application filed June 8, 1914, Serial No. 843,615. 

To all whom it may concern : . 
Be it known that I, ELMER PEMBERTON, 

citizen of the United States, residing at 
Seattle, in the county of Kings and State 
of Washington, have invented a certain new 
and useful Improvement in Furnaces, of 
which the following is a specification. 
My invention relates to improvements in 

furnaces, and the object of my improvement 
is to provide a furnace that shall be simple 
in its plan of construction, efficient and eco 
nomical in its operation and which shall be 
adapted to be embodied in the heating and 
ventilating system of a building. I accom 
plish this object by structures illustrated in 
the accompanying drawings in which 

Figure 1 is a view in vertical section, on 
broken line B, B of Fig. 2, of a furnace em 
bodying my invention, Fig. 2 is a view of . 
the same in cross-section on broken line A, 
A of Fig. 1, and Fig. 3 illustrates my inven 
tion as embodied in the heating and venti 
lating system of a building. V 
In a general Way my improvement con 

sists in a furnace that is rovided with a 
smoke-pipe in its upper end and with a fire 
box in its lower end in which fire-box is a 
grate upon which fuel may rest, and such 
furnace is further provided with a plurality 
of return pipes that communicate with its 
top portion and thence extend downwardly 
on its outside and thence inwardly to ter 
minate at a point below the grate, thus to 
conduct air and gases from the top portion 
of the furnace and deliver such air and 
gases at a point below the grate in order 
that such air and gases may again pass up 
wardly through the grate to help feed com 
bustion and more nearly consume all smoke. 

Like reference numerals indicate like parts throughout the drawings. 
Referring to Fig. 1, wherein I have shown 

by a view in vertical section a furnace em 
bodying my invention, 5 is an outer casing 
of such furnace and 6 is an inner casing or 
combustion chamber that is disposed within 
the casing 5 and spaced therefrom to pro 
vide a passageway 7 for heated air therebe 
tween, such inner casing 6 being provided 
near its bottom portion with a fire-box 8 
having a grate 9, of common form of con 
struction, disposed in the bottom, portion 
thereof. . 

The inner casing 6 is provided, at a point 
near its top, with an opening 10 through 55 
which it communicates with a smoke pipe 11 
that extends to and into a flue or chimney 
12 through which smoke and gases may be 
carried off, and such casing 6 is further pro 
vided with a plurality of pipes 13 that are 
connected with the upper portion of such 
casing and thence pass downwardly on the 
outside thereof to a point below the grate 9 
and thence upwardly to deliver air into the 
space 14 immediately below the grate 9. 
The top end of the outer casing 5 is pro 

vided with a plurality of openings 15 
through which it may communicate with a 
plurality of heat conducting pipes 16 that 
extend to various rooms of the building, as 
more clearly shown in Fig. 3, such heating 
pipes 16 preferably being connected with 
heat conducting passageways 17 that are 
provided in the partition walls 18 of the 
building whereby heated air may be con 
ducted upwardly and delivered through an 
inlet opening 19 into a room 20 at a point 
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near its ceiling such heated air then circu 
lating about the room 20, as more clearly 
illustrated by darts in Fig. 1, until it has 
become cool and foul and then being drawn 
out through a return pipe 21 that commu 
nicates with the lower portion of such room 
near the side opposite to the inlet 19 and 
delivered into the space 14 below the grate 
9 to be drawn upwardly through such grate 
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to pass outwardly through the smoke pipe 
11, the return pipe 21 being directily con 
nected with the smoke pipe 11, at a point 
outside of the furnace by a pipe 22 that is 
provided with a damper 23 by which the 
area of the opening of such pipe may be 
regulated to permit any desired portion of 
the air that is passing through the pipe 21 
to pass directly into the smoke pipe 1 in 
stead of passing through the furnace and 
thence into such smoke pipe. 

For the purpose of admitting fresh air to 
the space 7 between the combustion chamber 
6 and the outer casing 5 I have provided air 
conducting pipes 24 that may extend out 
wardly through the side of the building to 
a source of fresh air. 
The operation of my furnace as herein 

shown, may be described as follows, it be-, 
ing understood that the principles of opera 
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tion embodied therein may be carried out 
by devices that differ widely from the de 
vices herein shown without departing from 
the spirit of my invention: The furnace 
shown in Fig. 1, may be set up in the base 
ment or lower portion of a building and 
connected with the rooms above, as illus 
trated in Fig. 3, and a fire may be kindled 
in the fire-box 8 of such furnace such fire 
drawing in air to feed combustion through 
the pipes 21 that communicate with the va 
rious rooms and such air together with the 
Smoke and gases may pass outwardly 
through the Smoke pipe 11 and chimney 12 
or it may pass downwardly through the 
pipes 13 and then again upwardly through 
the grate 9 and thence outwardly through 
such chimney 12. As the fire burns, the air 
in the passageway 7 becomes heated and 
rises in the pipes 16 and passageways 17 
and issues from the openings 19 into the 
rooms 20 of the building, the pipes. 21, by 
removing air from such rooms 20, creates a 
suction in the pipes 16 and passageways 17 
and thus tend to aid in drawing the heated 
air into the rooms 20 to insure a constant 
change of air therein and such rooms to 
gether with the chimney 12 and the furnace 
and pipes connected therewith from a con 
tinuous passageway whereby fresh, pure air 
may constantly be drawn through the pipes 
24 into and through the passageway 
where it warmed, thence through the 
pipes 16 and passageways 17 into the rooms 
20 to warm and ventilate such rooms 20 and 
thence through the pipe 21 into the furnace 
to feed combustion and thence out of the 
chimney . i2. Such chimney 12 acting as a 
siphon to draw air constantly through the 
furnace and through the rooms and the 
pipes connected therewith. The suction due 
to the draft of the chimney is exerted with 
equal force at the top and bottom end of 
each of the pipes 13 and Such pipes are 
located on the outside of the combustion 
chamber 6, as more clearly shown in Fig. 1, 
so that the air contained therein is slightly 
cooler than the air in the combustion cham 
ber 6 and tends to settle and pass out 
through the lowerinost end of such pipes 13 
thus creating a constant return flow of heat 
ed air from the top of the furnace to a point 
below the grate 9 which heated air, and the 
combustible gases that it carries with it, ma 
terially aids in the combustion of the fuel 
upon the grate 9 and causes Such fuel to 
burn up much more clearly than it would if 
such pipes were not present. 
When the arrangement of pipes shown in 

Fig. 3, is used in connection with my im 
proved form of furnace, the temperature of 
the rooms 20 serves automatically to regu 
late the draft through the furnace, the air 
in such rooms settling faster through the 
pipes 21 and creating a stronger draft as it 
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becomes warmer, there being provided be 
tween each pipe 21 and the smoke pipe 11, 
a by-pass formed by the pipe 22 that is 
adapted to be opened or closed by a damper 
23 whereby if the fire in the furnace burns 
too fast the draft through the pipes 21 may 
be reduced by opening such damper sufi 
ciently to permit a portion of the air pass 
ing through the pipes 21 to flow directly 
into the Smoke pipe 11. Even though there 
is no fire in the furnace the structure 
shown in Fig. 3, will act as a ventilator for 
the rooms 20, the air following the same 
course as it would if there were a fire in the furnace. 
While I have illustrated my invention as 

applied to a furnace for heating a building 
it is obvious that passageways equivalent to 
the pipes 18 and adapted to perform the 
same function as the pipes 13 may be ap 
plied to any other kind of furnace or gen 
erator of heat and many changes may be 
made in the shape and form of various parts 
embodied in my device without departing 
from the spirit of my invention or sacrific 
ing any of its advantages. 

at I claim is: 
1. In a furnace of the class described, the 

combination with a casing, of a grate pro 
vided in said casing to form a combustion 
chamber in the upper portion and an air 
chamber in the lower portion thereof, pipes 
provided on the outside of said casing, said 
pipes being connected to the top portion of 
said combustion chamber and with said 
products of combustion chamber whereby 
air may flow therethrough, and other pipes. 
???????posed to conduct air into said air cham 
??" . . - 

2. In a furnace of the class described, the 
combination with an inner casing having a 
grate provided therein and disposed to form 
a combustion chamber in the upper portion 
and an air chamber in the lower portion of 
such casing, of an outer casing disposed to 
Surround said inner casing and spaced there 
from, pipes disposed in the space between 
said two casings and connecting the top 
portion of said combustion chamber with 
said air chamber to convey products of com 
bustion thereto, heat conducting pipes con 
nected with the top portion of said outer 
casing, and air pipes to deliver fresh air to 
said air chamber. 

3. In a furnace of the class described, the 
combination with an inner casing having a 
grate provided therein to form a combustion 
chamber in the upper portion and an air 
chamber in the lower portion thereof, of a 
Smoke pipe connected with the upper por 
tion of Said inner casing, air pipes connect 
ed with the upper portion of said casing 
and disposed to pass downwardly along the 
outside of Said casing to connect with said 
casing at a point below said grate to convey 
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products of combustion thereto, an outer 
casing disposed about said inner casing and 
Said air pipes, heat conducting pipes con 
nected with the top portion of said outer 
casing, and outside air pipes for admitting 
fresh air to the lower portion of said outer 
casing. 

In witness whereof, I hereunto subscribe 
my name this 28th day of May A. D., 1914. 

ELMER PEMBERTON. 
Witnesses: 

A. HASKINs, 
IFRANK WARREN. 


