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To all whom it may concern: 
Beit known that I, ALFRED SMALLWOOD, a subject of the King of Great Britain, re 

siding at 42 Hargrave Park, Highgate, Lon 
don, N., in the county of Middlesex, Engi 
iandi, have invented Improvements in or Re 
lating to Furnaces for Heating or Anneal ing, of which the following is a specifica 
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tion. 

ous purposes it has, almost uniformly, been 
the aim of designers to cause combustion to . 
take place at the point where the heat is to 
be utilized. Such procedure tends, however, 
to prevent complete combustion, for, if the substance being heated (and a notable ex ample is found in the case of steam boilers) is below the flash point of the burning gases, 
such gases as come within the influence of 
the relatively cool substance will not be ig 
nited. Accordingly, in the patents which 
have heretofore been issued to me, I have 
shown various arrangements of furnaces in 
which combustion can be more or less com 
pleted before the gases are brought in con 
tact with substances at a temperature below 
their flash point. In these furnaces, how 

- ever, as in all furnaces known to me before 
30 
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my present invention, the amount of heat 
available for use at any given time is very 
largely dependent on the amount of fuel be 
ing consumed. For example, if a charge of 
cold metal is put into such a furnace, which 
has been brought to a working temperature, 
the metal will at once absorb all the avail. 
able heat and cool down the furnace, which 
must Wait until new heat is generated before 
its temperature can reach the point neces 
sary for the desired treatment. 40 By my present invention I am able to 
manufacture furnaces for a great variety of 
uses, in which the heat is poured steadily 
into a reservoir where it may be stored up 

· ready for use and from which it may be 
drawn at any time or to any point desired By accomplishing this storage of heat I 
have on hand, at all times, a reserve that 
may be utilized to meet extraordinary de 
mands, whereby I am able to maintain the 50 heat at an extraordinarily even level. This 
not only enables me to produce results far. 
superior to those heretofore accomplished, 
but further, the fact that the heat can be poured uniformly into the reservoir greatly 

In the construction of furnaces for vari 

decreases the amount of fuel that need be 55 
consumed. At the same time the amount 

I of labor necessary to operate the furnaces 
can be decreased, for, when desired, from a single heat reservoir, Supplied by a single 
fire grate, heat may be drawn for use in a 
large number of independent furnaces, that 
may be used for different purposes and oper 
ated at different temperatures. . 
Broadly speaking, my invention consists 

in supplying the furnace with a grate or 
other place for initial combustion, prefer 
ably fitted with means for controlling the 
Supply of air; a heat reservoir of sufficient 
volume so that the combustion of the gener 
ated gases may be completed within it and 
which may be supplied with a separate sup 
ply of air to assist combustion, if an oxidiz ing atmosphere is desired in the working 
chamber, but which should not be supplied 
with such additional air if it is desired to take advantage of the large combustion 
free oxygen present to combine with carbon 
and thus produce a non-oxidizing atmos 
phere in the working chamber, together 
with controllable means for distributing the heat from the reservoir to various points in the working chamber. 
In practice, the distribution of heat is usually accomplished by splitting up the 

reservoir space into a main chamber well 
inclosed in firebrick or other material which 
will absorb a large volume of heat without 
transmitting the heat to the exterior of the 
furnace to any great extent, and a secondary 
chamber for each working chamber, sepa 
rated from the working chamber by a parti 
tion through which the heat will radiate, 
giving a large amount of evenly distributed 
eat, in addition to that which may be trans mitted directly to the working chamber 

through properly positioned and controlled 
ports. w · 

By inclosing the main heat chamber in 
walls through which relatively little heat 
can penetrate to the exterior of the furnace, 
and by using with the working chamber a separate radiating chamberhaving con 
trollable ports, great storage efficiency can be 
attained, for it is apparent that if the ports 
leading from the radiating chamber to the 
corresponding working chamber are closed, 
no gases will pass into the radiating cham 
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chamber to cause substantially all of the 
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ber, and the amount of heat that will pene 
trate into the radiating chamber and through 
to the working chamber will be very small. 
In the same way, if the Working chamber is 
to be maintained at a temperature already 
reached, only a small amount of heat need 
be drawn from the main heat chamber to 
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replenish that being taken from the radiat 
ing chamber, so the ports are kept open only 
a very little way. On the other hand, if a 
great amount of heat is needed at once, as when a new charge of materials is being 
treated, the furnace must be so built that a 
great amount of heat can be instantly drawn 
??? the radiating chamber which, in turn, 
must be kept supplied from the main reser: 
voir. To accomplish this result a forced 
draft can be used, but I prefer to have the 
various passages and ports so proportioned 
that a pressure of gases can always be main 
tained which will drive the heat into the 
radiating chamber as soon as the ports be 

chamber and working 
The essential feature tween the radiating 

chamber are opened. 
of such proportioning is that the main heat. 
chamber be of sufficient size to permit sub stantially complete combustion of the gases 
generated by the normal operation of the 
grate, and that the passages in use gradually 
decrease in size as the gases advance from . 
the point of final combustion in order to 
maitinain the pressure while the volume of 
the gases decreases. By “substantially complete combustion” 
I mean that substantially all of the oxygen 
and carbon present shall have been combined 
to as great an extent as may be possible with 
the mixture of these two substances that is 
used and the temperature that may be cre 
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ated, so that there will be only a small 
amount of combustion that will take place 
in the working chamber. ?? 
The particular embodiment of my inven 

tion which is given as an example of one 
of the many ways in which my invention 
may be used relates to furnaces for anneal 
ing and the like, having a carriage adapted 
to carry the material to be treated, which 
can be wheeled into and out of the furnace 
chamber, and in the floor of which carriage 
are flues for the distribution of heat. By 
my present invention I am able to make 
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such a furnace of great efficiency. 
In constructing this particular type of 

furnace I use a furnace shell having an ap 
propriate chimney flue, and adapted to re 
ceive a carriage on which the materials to 
be treated may be placed and by means of 
which heat may be distributed in the fur 
nace. The grate or other place for initial 
combustion may be either made integral with 
the shell of the furnace or preferably be made 
movable in the manner hereinafter described. 
The furnace shell may either be made to 
open at one end with an ordinary door, or 
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it may preferably be made with doors at 
both ends, and extensions beyond the doors, 
in one of which the carriage and materials 
to be treated may be given a preliminary 
warming and in the other of which the mate 
rials which have been treated may be al 
lowed to cool slowly. The carriage is pro 

70 

vided with an internal chamber of a volume 
sufficient to allow practical completion of 
combustion, and connected with this internal 75 
chamber is a heat distributing chamber . 
which should be covered by partition suffi 
ciently thin to allow heat to radiate through 
to the material which is being carried by 
the carriage. Flues to permit the direct flow 
of heat from the body of the carriage to the 
material to be treated are positioned at va 
rious points around the edges of the carriage, 
and are connected by appropriate ports with 
the heat distributing chamber. I also find 
it is advantageous under some circumstances 
to take the waste gases that have passed 
through the carriage in the furnace proper 
and lead them to the preliminary heating 
chamber and allow them to pass through an 
other similar carriage on which work wait 
ing to be treated is being warmed. 
A typical embodiment of my invention is shown in the accompanying drawings, in 

which- , 

by the arrows shown in Fig. 2. 
In these drawings the numeral 2 repre 

sents the permanent portion of the furnace 
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Figure 1 is a section on line I-I of Fig. 2; 
Fig.2 is a section on line II—III of Fig. 1; 
and Fig. 3 is a section on line III-III of . Fig. 2, looking in the direction designated . 

100 

or shell, which comprises a heating portion . 
8 and a warming portion, 4. Within this 
shell are tracks. 5, on which run the car 
riages 6. In the body of each of the car 
riages 6 is a main combustion chamber 7, 
into which unconsumed gases may pass 
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through the passage 8. Connected with the 
main combustion chamber 7 is the heat dis tributing chamber 9, which is separated 
from the main combustion chamber 7 by the 
baffle walls 10. Leading from the heat dis 
tributing chamber 9 are ports 11, which ? ? ?????? 

ues 12 are con open into flues 12. The 
trolled by dampers 13, which may be ad 
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115 
justed from the outside of the carriage 6. The egress of the consumed gases is pro 
vided for by the flues 14, which are posi 
tioned across the end of the carriage at the 
same end as the passage 8. The flues 14 
open downwardly into the passage 15. The 
ends of the passage 15 are adapted to reg 
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ister with passages 16 in the permanent . 
shell. 2. s Leading upwardly from the pas 

: sages 16 are flues 17, which conduct the 
waste gases to the return flue 18 which ex 
tends through the roof of the heating por 
tion 3 of the permanent shell 2. From the 
return flue 18 the gases may be allowed to 
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pass in any convenient way to the stack 

10 

20 

25 

30 

35 

40 

45 

50 

but I prefer to utilize them for warming a 
Second charge of material in the manner 
shown in Figs. 1 and 2. To accomplish this 
the hot gases are allowed to pass from the 
return flue 18 by port 19 to the passage 20. 
In passage 20 the gases flow down to pas 
Sage 21 and through passage 21 to passage 
8 in the second carriage 6 in the warmin 
portion 4 of the permanent shell 2. The 
gases flow through second carriage 6 in 
the same direction as described in connec 
tion with the first carriage 6. From the 
passage 15 of the second carriage 6 the 
gases pass to the single passage 16' in the 
permanent shell 2, and then through pas 
sage 17 to the return flue 18 to the flue 22 
from which they pass to the stack (not shown). 
The numeral 23 represents that portion of 

the furnace in which is positioned the grate 
or fire chamber. While this fire chamber 
may be made integral with the furnace shell 
2, I prefer to have it movable on tracks 24. 
Within the member 23 is a grate 25, of ordi 
nary construction, at the rear end of which 
is a bridge wall 26. Through the bridge 
Wall 26 runs a passage 27, for the admis 
sion of air, in addition to that which passes through the grate 25. In order that a tight 
joint may readily be made between the grate 
portion 23 and the passage 8, through which 
the gases are admitted to the truck 6, the 
grate portion 23 is provided with an exten 
sion 27, which is adapted to fit into the open 
ing of the passage 8, as shown in Fig. 3. . 

In addition to the permanent furnace or 
shell 2, permanent extensions thereof may 

extension 30 may be used as a preliminar 
chamber for the introduction of the car riages bearing the goods. The various por 
tons of the furnace are preferably equipped 
with proper gates. For example, the heat". 
ing portion of the furnace is provided with 
gates 31. The warming portion is provided 
with gates 32. The extension 29 is provided 
with gates 33, and the extension 30. is pro 
vided with gates 34. These gates should preferably be so constructed that they may 
be opened to allow a truck 6 to pass from 
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one portion of the furnace to the next with 
out admitting outside air. . . . . . . . . . . . 

In operation a truck 6, bearing material 
to be treated, which may be either open or 
covered, depending on the requirements of 

ik, is brought into the heating por 
of the shell 2. At the same time a 

second truck 6, likewise bearing material 
to be treated, is brought into the warming 

65 
portion 4 of the shell 2, 
ber 23 is then moved forward until the ex 

normally. 

The grate , mem-º 

3 

tension 28 enters the outer end of the pas 
sage 8 and this joint is sealed with clay. At 
the same time the connection between the 
passage 15 and the passage 16, the connec 
tion between the passage 21 and the passage 
8, in the Second truck 6, and the connection 
between the passage 15 in the second trucl. 
6. and the passage 16 are sealed in a simi 
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g: lal manner. The gates 31 and 32 are closed, 
and the fire is started in the grate mem ber 23. 

Incompletely burned gases from the grate 
25 flow through the passage S into the main 
combustion chamber 7, together with addi 
tional air, which is passed through the 80 
bridge 26 by means of the passage 27. These 
gases are substantially consumed in the 
combustion chamber 7 with the generation 
of a great amount of heat which is trans 
mitted to the heat distributing chamber 9. 
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85 This heat causes the walls of the heat dis 
tributing chamber 9, and the baffle walls 10 
to become incandescent and the great 
amount of heat, which is thereby absorbed 
insures an abundant amount of heat being 90 
present as a reserve, so that an even tem perature may b? maintained throughout the 
material which is being treated. In addi 
tion t? the heat which is tranmitted to the 
material to be treated through the roof of 
the covered chamber 7, and the heat dis 
tributing chamber 9, heat is transmitted 
directly through the flues 12. After the 
consumed gases have passed completely 
around the material to be treated they flow 
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00 through the various passages indicated into 
the second truck 6, which is positioned in 
the warming chamber, and serve to warm it be provided, as indicated by the numerals to 

29 and 30. The extension 29 may conven, 
iently be used as a cooling chamber for the 
materials which have been heated, and the 

a considerable degree. After one batch 
of material has been treated the carriage 6 SSiii LS S S S S S S S S S 6105 

which was in the heating chamber 3 is 
moved on into the extension 29, the car riage6 which was in the warming chamber 

is moved into the heating chamber, and 
an additional carriage 6 is moved into the 10 
warming chamber 30, whereupon the oper ation is repeated. 
Owing to the great amount of heat which 

has been absorbed by the truck 6, additional 
heating of the extension 33 to prevent too ent too 115 rapid cooling of the material is ordinarily 
unnecessary, and it will usually be found 
sufficient if the truck 6 is allowed to cool 
i. it is apparent that many changes may be 120 
made if the details of such a furnace with 
out departing from the spirit of my inven 
tion, since what I claim is: 

1. In a furnace, a working chamber, a 
place for initial combustion, a heat reservóir 125 
having an extended surface for the absorp 
tion of heat, adapted to distribute heat to 
the working chamber both directly and by 
radiation, said heat reservoir comprising a 
main heat chamber in which combustion 130 S. 

  



can continue and a heat-distributing cham 
ber, a plurality of flues connecting such 
heat-distributing chamber and said work 
ing chamber, and means for controlling the 
passage of gases through said flues. 

2. In a 
place for initial combustion of fuel, a heat 
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transmit heat to the working cham 
radiation, a plurality of flues leading from 
the secondary heat chamber to the working . 
chamber, said heat reservoir being so con 25 
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, voir find 

reservoir comprising a main heat chamber 
and a secondary heat chamber adapted to 
transmit heat to the working chamber by 
radiation, a plurality of flues leading from 
the secondary heat chamber to the working 
chamber, the arrangement of the heat reser 

flues being such that the heated 
gases must pass in proximity to the work 
ing chamber for substantially the length of 
such chamber before entering such cham 
ber through said flues. 3. In a furnace, a working chamber, a 
place for initial combustion of fuel, a heat 
reservoir comprising a main heat chamber 
and a secondary heat chamber ???! tO 

structed as to supply an extended surface 
for the absorption of heat and to lengthen 
the flow of substantially all of the hot gases 
so that they may heat such extended sur 
face before passing through said flues. 

4. In a furnace, a working chamber, a 
place for initial combustion, a heat reser voir comprising a primary heat chamber 
in which combustion can be continued and 
a secondary heat chamber in proximity to 
said working chamber, adapted to transmit 
heat from said main heat chamber and dis 
tribute it in the working chamberboth di 
rectly and by radiation, and having an ex 
tended surface to hold heat until absorbed 
in the working chamber, a plurality of flues . 
leading from said secondary heat chamber 
to said working chamber, and means for 

urnace, a working chamber, a 

er by 

1,226,266 
controlling the passage of gases through 
said flues. . 

5. In a furnace, a working chamber, a 
place for initial combustion, a heat reser 
voir comprising a primary combustion 
chamber and a heat-distributing chamber, 
so arranged as to supply extended surfaces 
for the absorption of heat, and an extended 
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passage for gases within which combustion 
can be substantially completed, said heat 
reservoir being adapted to give an even dis 
tribution of heat, to the working chamber both directly and by radiation. 

55 

6. In a furnace, the combination of a 
shell, a place for initial combustion, a truck 
adapted to move in said shell and to carry. 
material to be treated, a chamber in said truck adapted to receive unconsumed gases 

60 

from said place for initial combustion, said . 
chamber having an extended 
adapted to act as a heat reservoir and com: 
prising a main combustion chamber and 
heat distributing chambers, and flues 
adapted to conduct the heat from said heat 
distributing chamber to the material carried 
by said truck. 7. In a furnace, a shell inclosing two 
chambers, a truck in each of said chambers, 
said trucks being adapted to carry materials 
to be treated and to move from one of said 

I chambers to the other, a combustion cham 
ber in each of said trucks, a place for initial 
combustion adapted to supply unconsumed 
gases to one of said combustion chambers, and means whereby the heat generated in 
said combustion chamber may be utilized to 
warm the other truck. - 
In witness whereof I have hereunto set 

my hand in the presence of two witnesses. 
ALFRED SMALLWOOD. 

Witnesses: 
ARTHUR H. BROWN, 
CHARLEs R. RIGBY. 
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