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UNITED STARES PATENT OFFICE. 
CHARLES W. SMITH, OF SPRINGFIELD, OHIO. 

SOWE AND THE KE. 

No. 910,876. 
Application filed February 10, 1908. 

To all whom it may concern: 
Beit known that I, CHARLEs W. SMITH, a 

citizen of the United States, residing at 
Spiel, in the county of Clark and State 
O Ohio, have invented certain new and use 
ful Improvements in Stoves and the Like, of 
which the following is a specification, refer 
ence being had therein to the accompanying 
drawings. 
This invention relates to stoves and the 

like, and more particularly to that type of 
stove known as a cook stove. 
The object of the invention is to provide a 

stove of this type in which the fuel will be 
5 completely consumed, thus not only securing 
the maximum amount of heat from the fuel, 
but so purifying the air which passes through 
the firebox and becomes heated therein that 
this air can be used for heating purposes. 
With this object in view my invention con 

sists in certain novel features of construction 
and in certain parts and combinations here 
inafter to be described, and then more par 
ticularly pointed out in the claims. 

In the accompanying drawings, Figue 1 is 
a vertical sectional view of a stove embody 
ing my invention, taken on the line a c of 
Fig. 4 and looking in the direction of the ar 
rows; Fig. 2 is a transverse sectional view 
taken on the line y y of Fig. 3 and looking in 
the direction of the arrows; Fig. 3 is a hori 
Zontal sectional view, taken on the line 22 of 
Fig. 1 and looking in the direction of the ar 
rows; Fig. 4 is a horizontal Sectional view, 

5 taken on the line up up of Fig.1 and looking in 
the direction of the arrows; Fig. 5 is a detail 
view of the valves and their operating mech 
anism; and Fig. 6 is a transverse sectional 
view, taken on the line v ) of Fig. 1 and look 
ing in the direction of the arrows. 

In carrying out my invention I provide a 
body or outer casing 1 which is mounted 
upon suitable supports 2. Within this cas 
ing are provided a plurality of fire boxes, 

5 each of which is connected at a point above 
the fire therein with a passage for the prod 
ucts of combustion, which passage is adapted 
to be connected either with an outlet, lead 
ing to the open air or to a heating system, or 
with another of the fire boxes at a point near 
the fire therein, thus enabling the products of 
combustion to be discharged either directly 
into the atmosphere or to be discharged into 
a heated fire box and there consumed. The 
superheated air which is thus freed from the grate bars 7. 

Specification of Letters Patent. Patented Jan. 26, 1909. 
Serial No. 415,250, 

I products of combustion is then carried from 
the fire box and discharged either into the 
Open air or into the heating system. 

In the accompanying drawings, I have 
illustrated the preferred form of my inven 
tion, and, as there shown, I have provided 
the stove with an oven consisting of a casing 
3 extending transversely of the main casing 1 
and having its ends secured to the side mem 
bers of that casing, where it is provided with 
suitable doors 4 for closing the oven. The 
top, bottom and side walls of the casing or 
Oven 3 are supported some distance from the 
corresponding walls of the main casing 1. 
The front wall of the casing 3 is removed a 
considerable distance from the front wall of 
the main casing 1 and within the space be 
ween said casings are formed a plurality of 

fire boxes. In the present instance, the 
space between the front walls of the casings 1 
and 3 is closed by a bottom wall 5 extending 
from the front wall of the casing 3 to the 
front wall of the main casing 1 and of a length 
less than the distance between the two side 
walls of the main casing, thus leaving a space 
between each end of the bottom plate 5 and 
the corresponding side wall of the main cas 
ing 1. 
The space lying above the bottom plate 

5 and between the casings 1 and 3 is cen 
trally divided by a vertical partition 6 ex 
tending from the bottom plate 5 to the top 
wall of the casing 1, thus dividing the space 
between the said casings into two substan 
tially equal compartments, within each of 
which is mounted a grate 7 which is support 
ed on suitable lugs or projections 8 secured to 
the walls of the casing and upon transverse 
bars or supports 9 extending between the 
casings. This grate is supported some dis 
tance above the bottom plate 5, thereby 
forming between the same and the botton 5 
an ash pit having an outlet door 10. Each 
grate 7 is of a length less than the distance 
between the vertical partition 6 and the side 
wall of the main casing 1 and preferably has 
its outer end in substantially the same ver 
tical plane with the outer end of the bottom 
plate 5, which bottom Rate is preferably 
provided with a vertically extending parti 
tion 11 which extends upwardly therefrom 
to a point a short distance below the grate 
bars 7, thus closing the end of the ash pit, but 
permitting the entrance of air beneath the 

The end of the fire box is pref 

60 

65 

70 

75 

80 

85 

90 

95 

OO 

105 

110 



10 

5 

25. 

30: 

35 

40 

50 

55 

60 

2 910,876 

erably closed by a grate, which, in the pres- cause all the products of combustion, carried 
ent instance, is composed of bars 12 having 
their lower ends supported on one of the 
transverse supports 9 which carries one side 
of the grate 7 and having their upper ends 
supported by an inwardly extending parti 
tion or flange 13 carried by the side wall of 
the main casing 1 and serving not only as a 
support for the end grate 12 of the fire box, 
but also to close the upper end of the passage 
14 which is formed between the ends of the 
fire box and ash pit and the side wall of the 
casing 1. The space between the upper wall 
of the oven casing 3 and the top wall of the 
main casing 1 is also centrally divided by a 
vertical partition 15 extending longitudinally 
thereof, this partition being preferably a 
rearward continuation of the partition 6 be 
tween the fire boxes and dividing the space 
above the oven into two passages leading 
from the fire boxes to an outlet passage 16 
in the rear wall of the casing 1. 
The space between the rear wall of the 

casing land the rear wall of the Oven casing 
3, which walls are of equal length, is not 
necessarily divided into passages and is here 
shown as forming a single passage 17 and 
provided only with' supporting projections 
or ribs 17 extending between said walls and 
terminating some distance above the lower 
edge of the rear wall of the casing 3. The 
space between the lower wall of the main 
casing 1, and the bottom wall of the oven 
casing 3 and the bottom plate 5 of the ash pit 
is provided with suitable partitions to divide 
the same into passages. 18 and 19, each ex 
tending diagonally of the bottom wall of the 
main casing from a rear corner thereof to a 
forward corner and connecting the vertical 
passage 17 at the rear of the main casing 
with the vertical passages 14 leading to the 
fire boxes. In the present instance, these 
passages are formed by substantially, W 
shaped partitions 20 and 21 which are pro 
vided at the point of intersection of the 
passages with a suitable valve adapted to 
close one passage when the other is in use. 
This valve, as here shown, consists of a. 
pivoted valve 22 mounted on a pivot pin 23 
extending through the bottom wall of the 
casing and provided with an actuating arm 
24. The upper longitudinal passages formed 
on the opposite sides of the partition 15 are 
provided at their point of connection with 
the vertical passage 17 with valves adapted 
to open and close said vertical passage. In 
the present instance, these valves consist of 
pivoted valves 25 mounted on suitable hori 
Zontal pivot pins 26 in the rear of the passage 
17 and so connected one to the other that 
when one valve is open the other will be 
closed, the construction of the valves being 
such that when a valve is in its open position, 
it will entirely close that end of the passage 

vention. 

by the longitudinal passage in which the 
valve, is located, to pass into the vertical 
passage 17, and, when closed, will cause all 
the contents of said longitudinal passage to 
pass through the outlet passage 16 either to 
the open air or to a pipe 16 leading to the 
heating system. 
The pipe leading to the open air may be 

provided with a damperor other device to 
close the same and thus force the air to pass 
through the pipe 16°. This damper is not 
shown as it forms no part of the present in 
The operation of the device so far de 

scribed is as follows:-When a fire, is first 
started in one of the fire boxes, say: A, the 
products of combustion from this first fire 
are necessarily unconsumed and ale dis 
charged through the outlet pipe 16 to the 
open air. As soon as the fire in the fire box 
A has heated that fire box to a sufficiently 
high temperature, a fire is started in the fire 
box B, the valve 25 in the passage leading 
from the fire. box B. being open to divert the 
products of combustion from the fire through 
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the vertical passage 17 into the diagonal 
passage 19, whence they are carried upward 
through the vertical passage 14 and dis 
charged through the end and bottom grates 
12 and 7 into the fire in the fire box A. The 
heat in this fire box is such as to completely 
consume all particles of carbon and all gases 
which are discharged into the same, thus 
purifying the air in which the products of 
combustion were, suspended. The air which 
then passes from the fire box A is carried 
through the longitudinal passage to the out 
let passage 16 and then discharged either to 
the open ail or into the heating system 
through the pipe 1:69. By the time the fire 
in the fire box. A needs replenishing the fire 
in the fire box B will have heated that box to 
a high degree of temperature and the prod 
ucts of combustion: from the new fire in the 
fire box. A will be carried through the fire 
box B and therein consumed, the valves. 25. 
and 22 being reversed for this purpose. 
These valves may be operated in any suitable 
manner, but I prefer to provide the pivot 
pin. 26, upon which the valves. 25 are mount 
ed, with a downwardly extending stem or 
handle 27 adapted to extend through aper 
tures located near the opposite ends of a bar 
28, which is mounted upon a suitable pivot 
stud 29 in the rear of the main casing. The 
stems 27 project at such an angle relatively 
to the valves 25 that, when the bar 28 is 
turned in. One direction, one of said valves 
will be open and the other closed, and, when 
the bar is turned in the opposite: direction, 
the position of the valves will be reversed. 
An operating handle or rod 30 is: connected 
at its rear end to the: bar 28 and extends 
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is connected to the actuating arm 24 of the 
valve 22 so that a single movement of the 
rod 30 will serve to reverse the positions of 
the three valves. 
As above described, the stove is con 

structed for use with natural draft only, but 
it is sometimes desirable, in order to secure 
an increased efficiency to provide an arti 
ficial draft. To this end I have provided in 
the rear of the main casing i a blower casing 
31 within which is mounted a blower 32. 
This casing is preferably divided by a hori 
ZOntal partition 33 into two compartments, 
in the lower of which is mounted the blower 
32. The upper compartment is connected to 
the vertical passage 7 in the rear of the main 
casing and is connected by an opening 34 in 
the partition 33 with the lower compartment 
which is provided with a suitable discharge 
nozzle 35 extending through the rear wall of 
the main casing into the space between the 
lower wall of the main casing and the lower 
wall of the oven casing 3 and adapted to dis 
charge into the diagonal passages 18 and 19. 
The rear wall of the oven casing 3 is provided 
with sliding gates 36, which, when in their 
lowermost position, as shown in dotted lines 
in Fig. 1, entirely cut off the vertical passage 
17 from the diagonal passages 18 and i9, 
thus causing all the products of combustion 
to be carried through the blower casing 31 
and discharged through the nozzle 35. This 
blower may be operated in any suitable man 
ner, but, as a matter of convenience, I have 
extended the shaft 37 upwardly above the 
blower casing and have mounted thereon a 
small electric motor 38. In the present in 
stance, I have shown the shaft 37 extended 
above the motor 38 and through a second 
blower casing 39, in which is mounted a 
blower 40, the casing 39 being connected at 
its upper end with the outlet passage 16 in 
the rear wall of the main casing 1 and dis 
charging into the pipe 16 which is connected 
with the heating system. Thus, it will be 
seen that, by the use of the blower fans, a 
positive circulation is created in the passages 
for the products of combustion and the effi 
ciency of the device is greatly increased; and 
further, that the upper blower, 40 will carry 
away the Superheated air which is discharged 
from the outlet passage 16 and force the same 
through the heating system, which may be 
of any suitable construction. 
From the foregoing description, it will be 

seen that I have provided a stove having a 
plurality of fire boxes and so arranged that 
the products of combustion from one fire box 
will be passed through the other fire box and 
thus completely consumed, and that by al 
ternately firing the two fire boxes, the whole 
of the products of combustion will be con 
Sumed and the air conveying the same so 
purified as to enable it to be utilized for heat ing purposes, thus not only securing the 

3. 

maximum amount of heat from the fuel, but 
also enabling the superheated air from the 
fire boxes to be utilized. Further, the ar 
rangement of the passages for the products 
of combustion enable the heat contained 
therein to be brought into contact with the 
walls of the oven, thus causing the same to 
be heated to a maximum degree of tempera 
ture. The pressure of the air in which the 
products of combustion are suspended 
against the bottom and ends of the beds of 
fuel in the fire boxes is such as to enable the 
grates supporting these beds of fuel to be 
made very fine, thus effectually preventing 
the passage of lumps of fuel and retaining 
the same in the fire boxes until they are con 
pletely consumed, and in this manner mini 
mizing the waste and further aiding the com 
piete consumption of the fuel. 
Whiie I have shown and described the in 

vention as applied to a cook stove, it will be 
obvious that the same is applicable to stoves 
and furnaces of various types and that such 
application would be entirely within the 
spirit of my invention. Therefore, I wish it 
to be understood that I do not desire to be 
limited to the exact details of construction 
shown and described, for obvious modifica 
tions will occur to a person skilled in the art. 

Having thus fully described my invention, 
what i claim as new and desire to secure by 
Letters Patent, is:- 

1. A stove of the character described com 
prising a plurality of fire boxes, and an oven, 
said stove having a passage for the products 
of combustion extending from a point above 
the fire in one of said fire boxes along the 
walls of said oven to a point near the fire in 
another of said fire boxes. 

2. A stove of the character described com 
prising a main casing, two fire boxes, an 
oven, and having a separate passage for the 
products of combustion, formed between the 
walls of said casing and said oven, extending 
from each of said fire boxes at a point above 
the fire to the other fire box at a point near 
the fire. 

3. A stove of the character described com 
prising a main casing, a plurality of fire 
boxes, an oven, an outlet pipe, and having a 
separate passage extending from each of said 
fire boxes, formed between the walls of said 
casing and said oven, means for connecting 
the passage from any one of said fire boxes 
with said outlet, and means for connecting 
the passage of another of said fire boxes with 
said first-mentioned fire box. 

4. A stove of the character described com 
prising a main casing, two fire boxes, and an 
oven, and having a passage for the products 
of combustion extending rearwardly from 
the upper pertion of one of said fire boxes be 
tween the top wall of said casing and said 
oven, thence downwardly between the rear 
Wall of said casing and said oven, and also 
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having a diagonal passage formed between from the upper portion of each of said fire 
the bottom wall of said casing and said oven 
and connecting the lower end of the first 
mentioned passage with the lower portion of 
the other of said fire boxes. 

5. A stove of the character described com 
prising a main casing, two fire boxes, and an 
oven, and having a passage extending rear 
wardly from the upper portion of each of said 
fire boxes between the top wall of said casing 
and said oven, and a vertical passage extend 
ing downwardly from said first-mentioned 
passages between the rear wall of said casing 
and said oven, and cut-of valves located in 
the rear portion of said first-mentioned pas sages, said stove also having other passages 
formed between the bottom wall of said cas 
ing and said oven and connecting the lower 
end of said vertical passage with the lower 
portion of said fire boxes. 

6. A stove of the character described com 
prising two fireboxes, and a main casing hav 
ing a horizontal passage connected to the up 
per portion of each of said fire boxes, having 
a diagonal passage connected to the lower 
portion of each of said fire boxes, and having 
a vertical passage connecting said horizon 
tal passage and said diagonal passage, and 
valves controlling said passages. 

7. A stove of the character described com 
prising a plurality of fire boxes, a main cas ing having a passage extending rearwardly 

boxes, and having other passages extending 
learwardly from the lower portion of each of 
said fire boxes, and a blower connected to 
said passages and adapted to take the prod 
ucts of combustion from the passage cont nected to the upper portion of one of said 
fire boxes and discharge the same into the 
passage connected to the lower portion of an 
other of said fire boxes. 

8. A stove of the character described com 
prising two fire boxes, a main casing having 
passages extending from the upper portion 
of each of said fire boxes, valves controlling 
said passages, said casing having other pas 
sages extending from the lower portion of 
said fire boxes, a valve controlling said pas 
sages, a blower adapted to draw the products 
of combustion from the passage connected 
with the upper portion of one of said fire 
boxes and discharge the same into the pas 
sage connected with the lower portion of the 
other of said fire boxes, and means for simul 
taneously reversing the position of said le 
We'S. 

In testimony whereof, affix my signature 
in presence of two witnesses. 

CHARLES W. SMITH. 
Witnesses: 

A. C. LINK, 
EDWARD S. REED. 


