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PATENT OFFICE 
WALTER. E. TRENT, OF NEW YORK, N.Y., ASSIGNOR, TO THE TRENT PROCESS CORPORA 

TION, A CoRPORATION OF DELAWARE 
PROCESS OF ANIDAPPARATUS FOR BAKING CARBONACEOUS MATERALs 

Application filed January 18, 1928. Serial No. 247,875. 
My invention relates to an apparatus for 

heating materials and particularly to an ap 
paratus designed to bake amalgambriquettes. 
in two stages according to the method dist co-pending application Serial 
No. 234,261, filed Nov. 18, 1927. o 
As stated, my invention is primarily de signed for baking amalgam briquettes, pref 

erably such as those made according to the 
10 teachings of my former Patents Nos. 1464, 

164 and 1464,165. My invention, however, is adapted in its broader aspects to heating 
other materials and contains certain features 
of charging and discharging and heat con 
servation, etc. which may be applied in other 
combinations. While my invention prefer 
ably comprises an oven having a plurality of 
heating chambers adapted to successively 
bake charges of material for substantially 
uniform times, it is apparent that certain fea 
tures of my invention, particularly the heat 
conservation features and certain features of 
my loading apparatus, may be applied to an 
individual oven. 
The heat conservation features of my in 

vention include means for controlling the 
temperature of the heating gases by return 
ing and mixing therewith a predetermined 
portion of the products of combustion; a 
condenser intermittently connectible to said 
oven and means to return the non-condensed 
volatiles and gases from said condenser as fuel 
to the fire boxinstead of exhausting them into 
the air; means to admit air to said oven and to 
lead the air and the volatiles. evolved dur 

- 

ing the second stage of the heat treatment 
from the oven to the fire box, said means 
being connectible to said oven alternately 
with the condenser, to serve as an additional 

A. 

40 source of fuel and air for combustion during 

4 5 

/ advantageously and the 
. { - -- 

the second stage; and means to pass said air. 
- prior to its entry to said oven in counter-cur 
rent heat interchange with the waste prod 
ucts of combustion of the fuel to preheat the 
same. In my preferred apparatus, I have 
embodied all these features into a device in 
cluding a nurality of heating chambers so 
arranged that the charging and dischargin 
features of my invention may be employ 

respective baking 
--- 
1. as , 

steps applied to the fuel contained in each 
oven successively. 
Further objects of my invention relate to 

the specific construction of my multiple cham 
ber baking oven. I provide a battery of nor 
mally closed horizontal baking ovens ver 
tically disposed one above the other, each 
having one or more fuel containers remov 
able from one end thereof for charging and 
discharging purposes. The ovens are verti 
cally spaced from each other to provide hori 
Zontal transverse passageways for uniform 
application of heat thereto, and I preferably 
provide baffles or other means in said horizon 
tal passageways to produce a turbulent flow 
of heating gases therethrough. 

I further provide a multiple chamber bak 
ing oven which merely consists of a plurality 
of castings and which is thus very easy to 
construct and assemble. Each casting is so 
shaped as to define an enclosed transverse 
passageway preferably having baffles there 
in, and has legs substantially the length of the 
casting depending from each side thereof, 
and other legs extending upwardly from each 
side. The respective pairs of legs are pro 
vided with means at their outer extremities 
causing such castings, when assembled with other similar castings in forming a multiple 
chamber oven, to be held in fixed relation to 
one another. Such means may, for example, 
consist of longitudinal grooves or slots in the 
outer edge portions of certain legs and bev 
eled portions on other legs so that when the 
castings are assembled the beveled portions 
of the legs on one casting will seat in the 
grooves or slots on the legs of an adjacent 
casting. By means of these castings it is a 
relatively simple matter to build up a bakin 
apparatus comprising a battery of horizonta 
baking ovens vertically disposed one above 
the other, and a plurality of enclosed trans 
verse passageways extending underneatheach 
oven to impart indirect heat thereto. I pref 
erably construct these castings with openings 
adjacent each side thereof to permit heatin 
gases to be introduced on-one side and caus 
to travel in zigzag paths around the baffles 
provided therein to better impart heat to 
ovens adjacent thereto. , 
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Further novel features of my invention re 
late to the method of loading and unloading 
the fuel containers, particularly to the novel 
feature of changing the continuous feed from 
the extruding or briquetting machine, or the 
rounding-offmachine if this is also employed, 
to an intermittent feed to each oven to load 
each respective oven with a substantially 
equal fuel charge. 

In the method of continuously making 
amalgam as more particularly described in 
my co-pending application Serial No. 204,069, 
filed July 7, 
through an extruding machine, and also if desired through my improved rounding-off 
machine. Due to the details of that process 
it functions most economically continuously, 
but if the baking operation is to be carried 
out with optimum conditions of safety, oil 
recovery and desired quality in the finished 
briquette according to the teachings of my 
application Serial No. 234,261, filed Nov. 18, 
1927, hereinbefore referred to, it is essential 
that the two stages of baking must be com 
pletely separated. Hence it is necessary to 
provide means to change this continuous feed 
into an intermittent feed for each oven to 
load uniform charges of fuel in each oven. 
To change this continuous feed from the ex 
truding and rounding-off machines to a suit 
able intermittent feed to the ovens, I pref 
erably provide an endless conveyor which is 
adapted to be so operated and to be so moved 
relative to the extruding and rounding-off 
machines on the one hand and to a position 
adjacent the charging and discharging open 
ings of the ovens on the other that the fuel 
charges are continuously received on to the 
conveyor from the extruding and rounding 
of machines and discharged therefrom inter mittently to containers being introduced into 
the ovens. Isuccessively remove the fuel con 
tainer or containers from each individual oven to a position underneath the conveyor, 
after subjecting the material in the respective 
fuel containers to a two-stage heat treatment, 
discharge the fuel charges carried by the con 
veyor thereinto, and return the fuel con 
tainers to their respective ovens at such sub stantially uniform periods of time that each 
oven will receive a substantially equal fuel 

55 

60 

charge from the conveyor, and I coincidently 
dump the contents of each fuel container 
while attaining its position underneath the 
conveyor to receive a green fuel charge. The principles of loading and unloading the fuel 
container from the conveyor may be em 
ployed, if desired, on an individual oven but 
are particularly adapted to successively load 
a battery of vertically-disposed ovens, and 
I therefore preferably mount fuel container 
supports or guideways and a discharging con 
veyor or other heated fuel receptacle on an 
elevator movable to positions underneath the 

, a continuous feed of raw 
amalgam comes from the amalgam plant 

'loading and unloading means. 
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outside position of the fuel container oppo 
site its respective oven so that the baked fuel 
may be dumped therein without danger of 
breakage from a long fall. Further features 
of my invention relate to the means I prefer 
ably provide to attain a uniform charge of 
fuel on each loading conveyor. 
As stated, my invention particularly relates 

to the heat treatment of amalgam briquettes. 
I have found in E. that if the amalgam 
briquettes are allowed to remain cylindrical 
the sharp edges thereof are liable to be broken 
off in use, thereby causing the briquettes to 
dust, for unless the heat treatment is very carefully regulated preferably in accordance 
with the teachings of my patent application 
Serial No. 234,261 the inside portions of the 
briquettes are apt not to be as hard as the 
outside portions and I have found that I can 
produce briquettes much less liable to break 
or dust in use if I round of the edges of the 
briquettes prior to the baking treatment. I 
therefore further provide in combination 
with my improved oven a novel type of means 
for rounding off the edges of the briquettes 
prior to subjecting them to the heat treat 
ment. These and such other objects of my inven 
tion as may hereinafter appear will be best 
understood from a description of an embodi 
ment thereof such as is illustrated in the ac 
companying drawings. 
In the drawings: d 
Figure 1 is a plan view, with a portion 

shown in section, of a battery of ovens con 
structed in accordance with the teachings of 
my invention, the loading and unloading 
means not being shown. Figure 2 is a side elevation thereof partial 
ly insection and showing a portion of the 

Figure 3 is a sectional view taken along the 
line 3-3 of Figure 2. , 

Figure 3a is a perspective view of an indi 
vidual casting, a plurality of which form 
the battery of ovens in my preferred em 
bodiment. Figure 4 is a partially diagrammatic plan 
view of the ovens and the loading means. 

Figure 5 is a side elevation of the parts of 
my invention shown in Figure 4. 

Figure 6 is an end elevational view of the 
elevator for raising and lowering the dis 
charging conveyor and the fuel container 
guide-way to positions opposite each respec 
tive oven. . 

Figure 7 is a diagrammatic view illustrat 
ing the paths of travel of the products of 
combustion and the distillation products dur 
ing the primary stage of the heat treatment 
through one oven. 

Figure 8 is a diagrammatic view illustrat 
ing the paths of travel of the products of 
combustion, products of distillation, and air 
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during the second stage of the heat treat 
ment through one oven. 

Figure 9 is a detailed side elevation of the 
loading and unloading portion of my ap 
paratus. 

Figures 10 to 12 are diagrammatic views 
illustrating the method of operating the 
loading conveyor to receive a uniform charge 
of fuel thereon prior to discharging it into 
its respective fuel container, Figure 10 show 
ing the conveyor discharging into a set of 
pans adapted to be moved into an oven and 
hold the fuel during the baking operation, 
Figure 11 showing the conveyor receiving a 
continuous fuel charge at the completion of 
its loading operation in outside position just 
prior to starting to move to inside position, 
and Figure 12 showing the conveyor receiv 
ing a second layer thereon while moving to 
inside position and not revolving. 

Figure 13 diagrammatically illustrates an 
end and section of an unrounded briquette. 

Figure 14 diagrammatically illustrates an 
end and section of a briquette rounded ac 

3 cording to the teachings of my invention. 
IFigure 15 is a longitudinal sectional view. 

of the means I employ to round off the edges 
of the briquettes prior to discharging them. 
on to the loading conveyor. 
Figure 16 is an end elevation of the appa 

ratus shown in Figure 15. 
Figures 17 and 18 are detailed side eleva 

tions showing the action of the loading and 
unloading mechanism as applied to an indi. 

5 vidual oven, Figure 17 showing the set of 
pans in full outside position at the end of the 
dumping operation and the loading conveyor 
just starting to move outwardly over the pans. 
to discharge the fuel briquettes carried there 
by into the pans, dotted line representations 
also indicating the different positions the 
loading conveyor will occupy in moving out 
wardly over the set of pans to load them. 
and Figure 18 showing the pans moving to 

45 
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outside position and dumping their contents 
on to the unloading conveyor while the load 
ing conveyor, restrained from revolving, is 
being moved inwardly to receive a layer of 
fuel thereon. - 

Figures 19 and 20 are side elevational views 
generally similar to Figures 17 and 18, show 
ing how my invention is applied to a battery. 
of vertically-disposed ovens, Figure 19 show 
ing the fuel-loading conveyor moving to in 
side position while not revolving to receive 
a fuel charge thereon and the discharging 
conveyor and the fuel container guide-way 

60 

65 

moved to a position opposite the upper oven, 
the discharging conveyor revolving to re 
move the baked fuel therefrom, and the up 
per set of pans moving to inside 
and Fig. 20 showing the loading/conveyor 
moving to similar position but with the un 
loading conveyor and fuel container or pan 
'guide-way moved to a position opposite the 

position; 

3. 

second highest oven and the fuel container 
or pans from the second highest oven mov 
ing to outside position while dumping on the discharging conveyor. 
In the drawings, wherein like characters 

of reference generally indicate like parts 
throughout, 30 generally indicates a battery 

70 

of baking ovens constructed in accordance 
with the principles of my invention. Suit 
able means are provided for uniformly heat 75 
ing the battery of ovens, which in my pre 
ferred embodiment comprise a series of fire 
boxes. 32, each being heated by the consump- - 
tion of amalgam, superfuel, coal, gas, oil or 
other suitable fuel. The fire boxes are each. 
of the same construction, two being shown, 

80 

for the purpose of uniformly applying heat 
indirectly to the surfaces of the ovens to pro 
duce therein substantially uniform tempera 
tures throughout their area. . . . . 
In order that the working of my invention 

with its necessary connections may be more 
readily understood, I will first describe in 
detail the construction of the battery of ovens 
and then describe the heat conservation fea 
tures thereof illustrating the flow of vapors 
and gases in connection with one baking 

85 

90 

chamber 34 as shown in Figures 7 and 8, at 
the same time indicating in detail the con 
nections to the battery of ovens. . . . 
Although my battery of baking ovens 30 

may be constructed in any suitable manner, 
in order that they may be readily made and 

95 

readily put together I preferably construct 
the battery of baking ovens from a plurality 
of castings 36 as shown in Figure 3a. Each 
casting consists of an enclosed transverse 
passageway or heating chamber 38 prefer 
ably provided with means to produce a tur 
bulent flow of heating gases therethrough. 
In my preferred embodiment said means pref 
erably comprises a series of baffles 40 al 
ternately attached to opposite sides of said 
passageway to cause the heating gases to 
follow a circuitous path on passage there 
through. I provide the legs 42, which pref 

100 

105. 
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erably extend the full length of the casting 
36 and depend from each side thereof. I 
also provide similar legs, 43 extending up 
wardly from the upper side of the casting 
36. These legs are shown as provided with 
slots or grooves 44 to interfit with beveled 
portions 45 on the legs 42 of the next ad 
jacent casting 36. To form an individual 
oven 30 a plurality of these castings are laid. 
end to end in layers to form a longitudinal. 
balking oven comprising the baking cham 
bers 34 between the adjacent legs 42, said 
baking oven 30 being adapted to receive, if 
desired, a removable fuel container or con 
tainers 46. As stated, my invention prefer 
ably includes forming a battery of horizon 
talbaking ovens 30 vertically disposed one 
above the other and to this end I preferably 
form layers of said castings 36 on top of one 
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another with the legs. 42 of one layer fitting 
into the slots 44 in the lower layer to form 
said battery of horizontal baking ovens 30 

6 

5 

20 
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vertically disposed one above the other. (See 
Fig 3.) When the castings are assembled in 
this manner it is apparent that there will 
be a plurality of enclosed transverse heat 
ing passageways 38 extending underneath 
each oven to impart indirect heat thereto. 
As shown in Figure 3, hot products of con 
bustion from the fire box 32 are led to the 
heating chambers or passageways 38, through 
openings 50 in one side thereof by means of 
a flue 52, which when a battery of ovens is 
employed is split into individual inlets 54 for 
each individual heating chamber 38. The 
products of combustion after passing through 
the chambers 38 over the baffles 40, and in doing so giving up a large proportion of their 
sensible heat, are led off through the outlets 
56 from each individual heating chamber to 
the common stack or flue 60. 
While the castings may be constructed with 

openings in their opposite side walls to pro 5 vide a single pass of heating gases there 
through, as shown in Figs. 3 and 3a, I pref erably join said castings together to provide 
zigzag passes for the heating gases under 
neath each oven to more thoroughly impart 
the heat thereto. Thus, as shown in detail in 
Figures 1 and 4, I preferably connect the fire 
box 32 with one end of a casting 36 having 
an open end 50 by means of a flue 52, which 
when a battery of ovens is employed is split 
into individual inlets. 54 for each set of inter 
connecting heating chambers 38 as shown in 
Fig. 3. I preferably subject all the heating 
chambers in the battery to the same amount of 
heat, and for that reason the connections 
for each set of zigzag passes for the Super 
imposed ovens are preferably similar. 
Where a plurality of zigzag passes are formed 
through the heating chambers 38 I preferably 
construct the set of heating chambers 38a. 
opposite each individual fire box with the 
means to lead the products of combustion on 
the opposite side thereof to the next adjacent 
set of heating chambers 38b, and so in my 
preferred embodiment I preferably construct 

CO the heating chambers 38a, with the openings 
62 in one side thereof adapted to be in register. 
with the openings. 64 in the adjacent set of 

55 

1. 

intermediate heating chambers 385. Sin 
ilarly the set of heating chambers 38c adja 
cent the common stack 60 are provided with 
the open ends 66 which converge into the out 
lets 56 leading to the stack 60. The heating 
chambers 38c are also provided with the 
openings 68 near the front ends thereof 
adapted to register with the openings 70 in 
the set of intermediate heating chambers 38b. 
It is thus apparent that in my preferred em 
bodiment the heating gases will be passed 
from the flue 52 through the inlets 54 into 
the individual heating chambers 38a, and 

1,888,801 

thence through the chambers 385 and 38c and 
out through the outlets 56 to the stack 60. 
The course of the products of combustion 
through the chambers 38, 38b and 38e will 
be further indicated by the arrows in Figs. 70 
1 and 4. The fire boxes 32 are all preferably kept 
at the same temperature so that the whole 
oven will be subjected insofar as possible to 
the same amount of heat. It is thus obvious 
that when assembled my improved baking 
device comprises a battery of normally closed 
horizontal baking ovens 30, each comprising 
the baking chambers 34 formed between the 
cooperating legs 42 and 43 of adjacent cast 
ings 36, vertically disposed one above the 
other, each oven having a fuel container 46 
removable from one end thereof for charging and discharging purposes, and being ver 
tically spaced from each other by the 
of the heating chambers 38 which provide 
horizontal transverse passageways for a uni 
form application of heat thereto, a common 
heat inlet passageway 52 discharging into 
said transverse horizontal passageways or 
heating chambers 38 through the individual 
heat inlets 54, and a common heat outlet pas 
sageway 60 leading from said horizontal pas 
sageways 38 through the individual out 
lets 56. 
In order to reduce the temperature of the 

heating gases issuing from the fire boxes 32 
to keep the temperature in the heating cham 
bers 38 at the desired level, I may, if de 
sired, return part of the products of combus 
tion from the flue or stack 60 beyond said 
oven to the fire box 32. In my preferred em 
bodiment this means comprises the return 
pipe 72 leading from the stack 60 to the fire. 
box 32, said return pipe 72 having a blower 
or other means 74 thereinto return the desired 
portion of the flue gases to the furnace, where 
such gases dilute or mix with the hot com 
bustion gases to temper or cool them to the 
desired temperature. The speed of the 
blower 74 thus controls or varies the quantity 
of flue gases that may be recirculated in this 
manner, thereby permitting the employment 
for this purpose of gases already heated to 115 5 Some extent instead of using cold air or gases 
with consequent loss of available heat units 
due to the fact that more fuel must be con 
sumed in producing heating gases of the de 
sired temperature when using the cold diluent 
gases than when heated gases are used. 
As stated hitherto, my improved apparatus. 

is peculiarly adapted for use in a two-stage 
treatment of amalgam briquettes according 
to the method described in my co-pending 
application Serial No. 204,069 of carbonizing 
orbaking green amalgam masses or other types 
of coal-oil agglomerates for the purpose of 
forming a porous, smokeless fuel preferably 
with the recovery of the hydrocarbon oil used 
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application may be carried out in the appa 
ratus of this present application, the baking 
operation taking place in the baking cham 

10 

s 

20. 

25 

bers 34 preferably successively during both 
the primary and the secondary stage of the 
heat treatment described therein in which 
different conditions preferably prevail, the 
apparatus herein disclosed being capable of 
carrying out in the distilling or baking cham 
bers those changing conditions required in the 
operation of said method. Each fuel con 
tainer 46 is filled with a series of carbonaceous 
fuel charges of a plastic nature which have 
been molded or otherwise shaped to the de 
sired diameter and contour. Fuel containers 
so filled are inserted in the ovens 30 prefera 
bly successively in a manner and by the ap 
paratus to be explained in more detail herein 
after. Each oven 30 is heated during both 
stages of the operation by the circulation of 
heating gases from the fire boxes 32 through 
the heating chambers 38. During this op 
eration the interior portions of the distilling 
chambers 34 are preferably heated to a tem 
perature near but less than 600°F. for from 
one to two hours, and preferably, as more 
fully explained in said application, in the 
presence of a limited amount of air. To in 
sure that only a limited amount of air will be 

30 

40 
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admitted to the distilling chambers 34 during 
this process I preferably provide in the pipes 
75 connecting with the front ends of said 
chambers the individual valves 76 which may 
be adjustably set to admit the desired amount 
of air to each distilling or baking chamber 
during the initial stage of heat treatment. 
All of the other passages by which air or 
oxygen could enter the chambers 34 are 
closed. 
During this first stage baking operation 

moisture is removed from the coal and the 
lighter constituents of the oil binder are 
likewise distilled or vaporized, preferably as 
described in said method application. As 
also more fully explained in the method ap 
plication, in order to avoid danger of vapor 
fires and explosions, the initial stage of heat 
treatment is continued until no explosion will 
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occur on the admission of more air, which in 
the baking of amalgam usually takes from one 
to two hours. 
the oil distilled from such amalgams are val 
luable light products of a condensible nature, 
such as gasoline, which products are recov 
ered in the operation of my improved appa 
ratus by being permitted to pass through the 
line 78 controlled by the two-way valve 80 
to the line 79 leading to the condenser 82 as 
shown diagrammatically in one oven in Fig 
ure 7. The lighter ends of the condensible 
products passing through the condenser are 
condensed by the cooling action of water pass 
ing around the condenser pipes 84, and such 
condensed products may be continuously 
withdrawn from the condensers for subse 

The lighter constituents of 

quent use. Certain uncondensed products as 
well as fixed gases escape from the condensers 
82 and I preferably pass such gases and prod 
ucts through the lines 86 to the fire boxes 32 
where they may be consumed and assist in 
generating the heat necessary for carrying on 
the process. It is thus apparent that by ma 
nipulating the two-way valve 80 to open up 
the line 79 during the initial stage of the heat 
treatinent, the condenser 82 and return pipe 
86 may be intermittently connectible to each 
individual distilling chamber 34 to permit 
the recovery of volatiles and the utilization 
of the fuel values in heretofore lost products. 
As stated hitherto, the presence of air or 

oxygen is limited by means of the valves 76. 
The condensers 82 tend to form a partial vac uum in the heating chambers during the ini 
tial heat treatment which is desirable and 
which may be otherwise provided or supple 
mented by suction or other additional means, 
as it avoids having the fuel directly sur. 
rounded with saturated vapors which retard 
distillation of oil from the briquettes. It is also apparent that the air admitted through 
the valves 76 assists in moving the vapors out 
of the distilling or baking chambers 34. 
According to the teachings of my method 

application, when this preliminary or initial 
heat treatment of the amalgam masses or 
other material being baked has continued a 
sufficient time so that no vapor fires or ex 
plosions will take place on the admission of 
more air and to recover an optimum quantity. 
of oil, the atmosphere of the heating cham 
bers 34 is then changed and the partially 
heated g subjected to their final stage 
treatment. This second stage treatment pref. 
erably takes place in the presence of excess 
air and I therefore provide means to admit 
air to said distilling or baking chambers 34, 
which in my preferred embodiment comprises 
the air inlet pipe 90 through which air is 
admitted, if desired, under pressure. For 
purposes of heat conservation I preferably 
also provide means to pass said air in coun 
tercurrent heat interchange with the waste 
products of combustion being led from the 
oven to the stack to preheat said air. In my 
preferred embodiment said means comprises a heat interchanger, preferably consisting of 
the annular sleeve 92 surrounding the fue 
discharge pipe or stack 60. This sleeve com 
municates with the air inlet pipe 90 and with 
the line 78 through the line 94. 

In the second stage of the process the two 
way valve 80 is moved to a position to close 
the line 79 and to open the lines 94 and 78 
leading into the baking chambers 34, thus 
shutting off the condenser and placing the 
balking chambers in communication with the 
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heat, interchanger so as to receive preheated 
air therefrom. A blower or other means may 
be employed to force the air into the baking 
chambers 84 if desired. As stated hitherto 



6 

all the ovens are preferably heated to a uni 
form, heat but, particularly if bituminous coal is being distilled, the temperature dur 
ing the second stage of the treatment may 
rise due to the exothermic reaction between 
the carbonaceous and/or oil fractions and 
oxygen. This reaction is controlled by lim 

O 

s 

duced is commingled with g 
S 

iting the amount of air admitted to the ovens 
or otherwise preferably so that the tempera 
ture of the fuel will not rise so high that 
the carbonaceous content of the fuel will 
show incandescence. . . . 
There is little condensible vapor, particu 

larly if anthracite is employed, produced 
during the second stage of the operation and 
because of the fact that what vapor is pro quantities 
of air, etc., the condensation of such vapor 
during the second s is usually not war 
ranted. Consequently the gases removed dur 
ing such stage pass through the lines 75 to 
the fire box 32 of the furnace. To permit of 
individual operation of the respective bak 
ing chambers 34, dampers 100 are placed in 
the lines 75. The products conduct 
these lines consist of fixed gases, some dis 
tilled gases and heated air which has pur 

ly been admitted, as explained, to the 
aking chambers 34. Of these products the 

heated air helps support combustion in the 
fire box while the uncondensed gases provide 
a fuel to assist in carrying on the process. 
As stated in said co-pending app El the second stage of the operation is continue 

5 

each other. 
so 

55. 

etc. 

for substantially one or two hours until the 
amalgam masses have attained the desired 
characteristics portrayed in said application 
whereupon the containers 46 containing the 
fuel charges are removed in any suitable 
manner after a 

E. Ali F 7 and 8 it iagrammatically in Figures 7 an it is 
obvious that the air i? as to the bak 
ing chambers 34 and the lines 75 to conduct 
the air and volatiles from said baking cham 
bers 34 to the fire boxes 32 are connectible to 
said heating chambers 34 alternately with 
the condenser 82 and simultaneously with 
Although I have described a battery of bak 

ing ovens it is obvious that insofar as certain. 
features of heat conservation, etc. are con 
cerned, these features are applicable to a 
single oven as shown diagrammatically in 
Figures and 8. It is also apparent that my 
improved oven, or battery of ovens, while primarily adapted for distilling, fuel amal 
gam in two stages according to the teachings 
of my method application, may be employed 
to heat or bake other materials such as coal, 
As stated * - - 

gam according to the continuous amalgama 
tion process of my application Serial No. 

5 204,069, the amalgamisformed continuously, 

through 

FE manipulation of the 
the apparatus. As shown 

hitherto, in manufacturing amal 

1,888,801 

andled through the extruding machines and 
preferably through the rounding-off ma 
chines disclosed in this present application 
continuously, but in order that the prop 
er baking of the amalgam may take place 
with optimum conditions of safety and for 
the production of the better type of amal 
gambriquettes, it is apparent that a two 
stage baking treatment, the second in the 
presence of excess air, cannot take place con 
tinuously but must take place intermittently 

70 

75 

in two well defined separated stages, and fur 
ther features of my invention therefore 
include an improved method of receivingma 
terial continuously and uniformly charging 80. 

and discharging successively a battery of 
ovens, I believe I am first to provide a meth 
od of changing a continuous feed into an 
intermittent feed to provide in each oven 
80 of the series a substantially uniform charge 
of material to be heated. Myinvention there 
fore includes a process of intermittently pro 
ducing uniformly baked charges of prepared 
solid fuel from a battery of vertically-dis 
posed baking ovens 30, each having a fuel 
container 46 removable from one end thereof 
and all subject to substantially uniform heat, 
while continuously feeding a uniform layer. 
of material on to an endless conveyor over 
lapping one end of said battery, successively 
removing the fuel container 46 from the bak 
ing chamber 34 of each individual oven 30 
to a position underneath said conveyor, 
dumping the contents of said conveyor there 
on and successively returning the fuel con 
tainer 46 to its respective oven 30 at such 
substantially uniform periods of time that 
each oven will receive a substantially equal 
fuel charge from the conveyor. Means are 
also provided for dumping the baked con 
tents of each fuel container 46 while attain 
ing a position outside of said oven under 
neath the conveyor to receive a fresh fuel 
charge. I therefore provide means to suc 
cessively remove and return the fuel con 
tainers from and to each respective oven at 
the end of its respective baking period, means 
to dump the contents of each respective con 
tainer while moving to a position outside of 
its respective oven, and means to continuous 
ly receive fuel and intermittently uniformly 
load it on to each respective container when 
it has been enlptied of its previous charge and 
is in a loading position outside of its respec 
tive oven. It is thus apparent that each fuel 
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120 
container from each oven will be successively 
discharged and filled at regular successive 
time intervals, thereby permitting a continu 
ous feel of fuel to the loading means herein 
after to be described. 
Although any suitable type of fuel con 

tainer 46 may be employed, I preferably em 
ploy a plurality of pans 102 arranged trans 
versely between the V-shaped rods 104, lon 
gitudinally slidable to positions inside and 

25 

30 

w 



sing and discharging a single oven, but it is 
preferably employed as shown in Figures 
19 and 20 and in the other figures for succes sively charging and discharging a battery of 
specifically described heretofore. I provide 

O 
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outside of the respective-baking chambers 84. 
of the ovens 30. As shown in Figures. 17 and 
18, my invention may be employed for charg 

vertically-disposed horizontal ovens as more 
means for moving the pans 102 to positions 
inside and outside of the ovens 30 as ex 
plained hitherto and shown in detail in Fig 
ure 3. The pans 102 are mountedonthelong 
tudinally-extending V-shaped rods 104 which 
are supported on the pulleys 106, provided 
with cooperating SEE grooves 08: the inside of each distilling chamber. 

castings 36, which shafts on their outer ends 
carry sprocket drive wheels 112. I also pro 
vide means for supporting said fuel contain 
ers when moved to positions outside of said 
oven, said means comprising a line of V 
shaped grooves 108 on supporting pulleys 
106 similar to those employed inside of said 
oven. The pulleys 106 outside of the oven 
are mounted in alignment, the same as those 
in the oven, and form an imaginary guide 
way 114. It is apparent that when the fuel 
containers are moved to positions outside of 
the ovens the V-shaped pan-supporting rods 
104 will ride on the guide-way 114 exteriorly 
of the ovens in similar fashion as it rides on 
the imaginary guide-way 115 formed by the 
upper surfaces of the V-shaped pulleys 106 
within the baking chamber of each respective 
oven 30. The pulley shafts 110 for the pull 
leys 106 forming the guide-way 114 are pro 
vided with driving sprockets 112 the same as 
those mounted within the baking chambers. 
To move the fuel containers 46 to positions 

inside and outside the baking chambers, I provide separate drive chains 116 adapted to 

fuel containers while inside of each indi 
vidual chamber 34, and chain 118 outside of 
each oven for moving said fuel containers. o 

mesh with the sprockets 112 permanently at 
tached adjacent the sides of the respective 
baking chambers of the ovens for moving the 

when outside of said oven. The chains 116 
and 118 are provided, if desired, with tight 
ener pulleys 120 and also with tighteners 
122. The drive chains 116 and 118 may be 
driven in any suitable manner such as by the 
drive chains 124 driven respectively by mo 
tors. 126. It is obvious that if desired all 
of the drive chains 116 for moving the fuel 
containers within the ovens, may be driven 
by one motor 126through a plurality of drive 
chains 124 (see Fig. 5). I also provide. a 
heated material discharge receptacle for tak-: 
ing away the dumped contents of said pans 
which in my preferred embodiment com prises an endless discharging revolving con 

the rods 104 to positions outside of their 

as supported for travel to and fro from a 

7. 
veyor 128. which revolves as desired under 
neath the outside position of said pans 102. 
Said conveyor 128 discharges into the chute 
130 and is revolved for discharging purposes. 
at the desired times by means of the drive 
chains 132 suitably operated by the motors 
134. I also provide means to discharge the 
contents of the pans 102 on to the discharg 
ing conveyor 128 while the pans are riding on 

70 

5 
respective ovens, said means preferably com 
prising the tripping lever 136 adapted to abut 
the cams 138 on each respective pan 102 to 
tip, them up to dump them as shown more 
particularly in Figures 9 and 20, said trip ping-lever 136 being manually or automati 

80 

cally throwable into or out of tripping posi pulleys 106 are mounted on shafts 110 ex 
tending through bearings in the sides of the tion by the lever 140. 

To suitably charge the respective fuel con 
tainers 102 at predetermined time-controlled 
equal intervals and to change the continuous 
feed from the amalgamating and extruding 
machine to an intermittent feed to the re 
spective ovens, I provide an endless loading 
conveyor 142 movable to positions above the 
outside positions of said pans 102, prefer 
ably automatically, said endless conveyor be 
ing approximately the length of each respec 
tive oven; 30, and is shown in the drawings 

85. 

95 
position above the oven 30 to a position above 
the outside positions of the pans 102. The 
conveyor is provided at intervals with the 
drive shafts 144, which in turn are supported 
in bearings 146 in the brackets 148 laterally 
depending from the longitudinal V-shaped 
guide-rails 150 adapted to register in coop 
erating V-shaped grooves 154 on the pulleys 
156, which in turn are provided with shafts 158 extending to the drive sprockets 160 ex 
terior thereof. The pulleys 156 are continu 
ously driven by the chain 162 registering in 
the sprockets 160, which also are provided 
with suitable idlers. 164 for taking up the 
slack therein and which may be suitably 110 
driven by the motor 166through the medium 
of the drive chain 168. The pulleys 156 are 
in longitudinal alignment and therefore the 
upper surfaces of the V-shaped grooves 154. 
form an imaginary guide-way twice the 115 
length of an oven, or conveyor in which the 
guide rails. 150 supporting the conveyor are 
adapted to move. I also provide means to 
automatically reverse the directions of travel 
of the conveyor 142 so that it may be con- 120 
tinuously moved to positions above the in 
side and outside positions of the fuel con 

100 
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tainers or pans. In my preferred embodi 
ment said means comprises reversing switches. 
170 and 172, the reversing switch 170 being 125 
located at a point adjacent the extreme out 
side position attained by the conveyor 142 so 
that the outer end of one of the guide rails 
150 may actuate it to reverse the motor 166 
to reverse the direction of rotation of the 180 

  



3. 

chain 162 to move the guide rails 150 inward, 
and the switch 172 being attached in sinhilar 
fashion to abut the inner end of one of the 
guide rails 150 to reverse the direction of 
travel of the conveyor when said conveyor 
attains its innermost position immediately 
above the ovens 30, said switches 17O and 172 
being preferably spring controlled to be 

0. 
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20 

automatically moved back to a position to 
again contact the end of one of the rods 150. 
As will be more apparent from the descrip 

tion of the operation of the loading conveyor, 
it is necessary to revolve said loading con 
veyor 142 when moving to a position above 
the outside position of the pans 102 in order 
to dump the contents thereof on to the pans 

to prevent the rotation of said con 102 an 
veyor 142 while moving to inside position to 
build up the desired charge thereon. To this 
end I provide the sprockets 174 on the ends 
of the drive shafts 144 and train thereover 
the chain 176. A pivoted pawl 178 so situated 
as to enmesh with the chain 176 when the 
conveyor 142 is moving to outside position 
to cause revolution thereof and to slide over 
said chain without engaging it so as to not 
to permit said chain and attached conveyor to 
revolve when moving to inside position is 
also provided. - 

30 
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40 
128 vertically up and down preferably simul 

I have hitherto described the necessary 
parts of the loading mechanism for loading 
an individual oven. However, where a bat 
tery of horizontal baking ovens vertically 
disposed one above the other are to be charged 
and discharged, it is desirable, in order that the fuel charges may not be dropped to any 
great distance thereby causing distortion 
thereof, and for purposes of heat conserva 
tion, to move the fuel container imaginary 
guide-way 114 and the discharging conveyor 
taneously, so that the imaginary guide-way 
114 may take positions immediately opposite 
the imaginary guide-way 115 within the bak 
ing chamber of each respective oven and the 
fuel containers or pans may be moved di 
rectly outwards from one guide-way to the other with the discharging conveyor imme 
diately below the guide-way 114. To this end 
I provide the elevator 180 which has the 
RE 182 vertically movable up and down means of the hydraulic plungers 184. The 
plungers 184 are preferably suitably con 
nected together so as to be simultaneously op 
erated by the same hydraulic means 186 to 
equalize the pressure in each plunger and to 
uniformly and horizontally lift the platform 
182. The V-shaped supporting pulleys 104 
forming the imaginary guide-way 114 and 
the Af for moving and supporting the dis 
charging conveyor are suitably mounted in 
the girders or other supporting means 188 
mounted on each side of the elevator plat 
form. - 

As stated hitherto, my invention is par 
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ticularly adapted for baking amalgam bri 
quettes. Amalgam briquettes 190 when ex 
truded through the ordinary extruding ma 
chine are normally cylindrical as shown in 
Figure 13, and square or rectangular in longi 
tudinal section. I have discovered, particu 
larly if the briquettes are not thoroughly car 
bonized throughout, that by merely having 
the outer surface hardened the square edges 
of the briquettes are apt to break off leaving 
a soft inner portion which is apt to dust and 
crumble in tise, and I have found that the 
briquettes can be made more self-sustaining 
and non-dusting and can be more easily han 
dled if the edges thereof are rounded off in 
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manufacture, as in the briquette shown in 
Figure 14 at 192. To this end I provide as 
shown in Figures 15 and 16, preferably in 
combination with the rest of my apparatus, 
means to round off the edges of said bri 
quettes before delivery to said loading heans. 
Said means for rounding off the surfaces of the briquettes comprises a table 194 having 
a plurality of channels 196 slightly larger 
than the briquettes, extending longitudinal 
ly across the upper surface thereof and pref erably downwardly inclined, having irregu 
lar wavy surfaces formed by the protuber 
ances 198 therein. 
table to round off the edges of the briquettes 
I provide means to vibrate said table laterally 

In order to shake the 
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preferably in a horizontal plane such as the 
eccentric drive 200. The operation of my invention is apparent 
from the above description of my improved 
apparatus. After the amalgam masses have 
been formed in the manner described in my 
prior patents above referred to they are con 
tinuously molded into forms of predeter 
mined contour preferably in the shape of cy 
lindrical briquettes as shown in Figure 13 by 
passing through an extruding machine. In 
order to round off the edges of the briquettes 
to make them more easy to handle and less dusting in use, particularly if the briquettes 
are not uniformly hardened throughout in 
accordance with the teachings of my method 
application Serial No. 234,261, I preferably 
round off the edges of said briquettes from the 
cylinders shown at 190 to the general ellipti 
cal shape shown in Figure 14 by passing them 
through the vibrating table 194 or other 
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means employed for this purpose, from which 
they are continuously discharged on to the 
loading conveyor 142. 
As stated hitherto I preferably subject suc 

cessive charges of briquettes to heat treat 
ments of similar time-controlled duration 
and I therefore preferably divide the num 
ber of ovens in the battery, less one needed 
for loading and unloading purposes, into the 
time necessary to subject the briquettes to 
the desired two-stage heat treatment, and I 
arrange to continuously feed the briquettes 
on to the loading conveyor and to intermit 
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125 
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tently discharge them therefrom to the fuel 
containers or pans and introduce such con 
tainers into their respective ovens at intervals. 
determined by the calculation above indicat ed. I therefore preferably first load any 
oven, say the upper one, and then successive 
ly discharge the other ovens in cycles of uni 
form baking periods. As shown in Figures 
9, 10 and 17 the elevator 180 is first raised to 
a position so that the guide-way 114 will 
be substantially opposite the guide-way 115 
in the baking chamber of the upper oven 30, 

5 
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the discharging conveyor being simultaneous 
ly raised therewith to a position immediately 
below it. The motors 126 are then turned 
on to move the upper fuel container 46, com 
prising a set of pans 102, to a position out 
side the upper loven 30, the guide rails 104 moving from the imaginary guide-way 115 
inside the oven to the imaginary guide-way 
114 outside the oven, the lever 140 having 
been adjusted so that the tripping lever 136. 
will abut the cams 138 on each respective pan 
102 so as to cause the contents of each indi 
vidual pan to be dumped on to the discharg 
ing conveyor 128, as shown more particularly 
in Figures 18 and 20. 
While the pans 102 are being dumped the 

loading conveyor 142 is moving to inside po 
sition as shown in Figures 12, 18 and 20. It 
is apparent that when the pans 102 have attained their outside position they have 
completely dumped the contents thereof on 
to the discharging conveyor 128 and the load 
ing conveyor will have attained its innermost position, the position shown in Figure 17 or 
as shown by dotted lines in Figures' 11, 12 
and 18. After the contents of the pans 102. 

- have been completely dumped on to the dis 

the chute 130, or, if desired, the discharging 
45 

charging conveyor 128 the motor 134 for dis-, 
charging the same may be switched on there 
by permitting said discharging conveyor to 
revolve and discharge its contents through 
conveyor may be operated as the pans 102 
move to their outside position. 
pans 102 have attained their outside position 
as shown in Figures 10 and 17 the apparatus 
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is so set up that the loading conveyor will 
start to move from inside to outside position 
and the pawl 178 will then engage the chain. 
176 to cause revolution of the conveyor 142. 
It is apparent that the conveyor 142 will re 
volve to discharge the contents thereof uni 
formly into the pans 102, while moving to its 
outside position. A uniform charge of fuel 
is thus distributed therefrom into each re 
spective pan, as more particularly shown by 
dotted lines in Figures 10 and 17. As the 
distance from said conveyor 142 to said pans 
102 is so small it will not distort the green briquettes to any appreciable degree. When 
the loading conveyor 142 has attained its out 
side position it is apparent that it will have 
completely discharged its contents uniformly 

en the 

9 
into the pans 102 and will also have a single 
uniform layer of green fuel thereon as shown 
in Figure 11, and that it will have tripped the 
switch 170 to cause the motor 166 to reverse, 
thereby changing the direction of travel of 
the chain 162 so as to move the conveyor 142 
from outside to inside position. 
After the pans 102 have been uniformly . 

filled with briquettes, it is apparent that the . 
motors 126 for driving the outside and in by s - s 

side drive chains 116 and 118 for the pans 
respectively, may be.so switched on as to 
drive the chains in a direction proper to move the pans to inside position. The moving of 
the pans 102 to inside position preferably 
takes place at a quicker rate than the move 
ment of the conveyor, for a reason to be ex plained later. 

particularly shown in Figure 12, the fuel 
riquettes are continuously discharging: 

thereon to form a second layer of fuel there 
on and it is apparent that when the fuel 
conveyor has attained its inside position, as 
shown in Figure 10, it will have a double 

While the loading conveyor. 
142 is moving to inside position, as more 

layer of briquettes or other fuel thereon. It 
is apparent, however, that two distinct layers 
may not be formed as the upper layer may 
sift down between the lower layer, or if tim. ing conditions are not exactly right two full. layers may not be formed. 

... While the loading conveyor 142 is attain 
ing its inside position and after the upper. 
pans 102 have been returned to the upper 
nipulated so that the imaginary guide-way 
114 thereof will be opposite the imaginary. 
oyen 30, the hydraulic elevator is thenina-100 

guide-way 115 inside the next highest oven 
30. The removable container 46 or pans 102 from said next highest oven 30 are then. 
moved to outermost position by means of . 
proper rotation of the motors 126 driving re 
spectively the inside and outside chains 116 
and 118 to completely move said pans from 
the next highest oven on to the elevator 180, O 
and to simultaneously dump the contents. 
discharging conveyor 128. The elevator 180 
is then moved to aposition opposite the upper 
oven and immediately below the loading con veyor. 142 before the loading conveyor 42 at 
tains its fullinsideposition. When the load. ing conveyor, reaches its full inside position 
it trips the switch 172 to cause a reversal of 
the motor 166 and consequent movement of 
the conveyor to outside position to dump the 
contents thereof into the pans 102 from the 
next highest oven 30 on its way. It is ap 
parent that as the conveyor moves to outer 
most position a third layer of green fuel will 
be laid thereon temporarily so as to permit 
dumping of three layers of fuel into the pans 
102. It will be understood that in referring 
to the disposal of three layers of briquettes 
on to the loading conveyor I do not mean to 

thereof, in a manner explained, on to the 
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imply that the three layers are necessarily 
exactly superimposed one above the other, 
but rather that briquettes have been deposit 
ed on the conveyor continuously during three 
passes thereof beneath the discharge outlet 
from the briquetting machine or from the 
rounding 
actually sift down between the briquettes of 
the first layer so that substantially a single 
layer, or at most two layers, results. In dumping the briquettes into the fuel contain 
ers 46 or pans 102 the relative positions of the 
maintained. However, in general, satisfac 
tory results as respects circulation of gases 
respective briquettes will not, of course, be 

about and through the loaded containers will 

The hydraulic elevator 180 is preferably 
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55 

result if conditions are so controlled as to produce a charge of a thickness correspond 
ing to that of two layers of the briquettes. 
raised to its uppermost position for several 
reasons, among others to obviate a fall of any 
substantial distance for the green fuel from the loading conveyor 142 into the respective 
fuel pans 102 and thereby to prevent distor 
tion of the green fuel. The unloading con 
veyor is raised and lowered simultaneously 
therewith so that the heat from the heated briquettes temporarily lying thereon immedi 
ately below the pans 102 will prevent them 
from appreciably cooling of before being re 
inserted in their respective ovens 30. By simultaneously moving the discharging con 
veyor 128 with the imaginary guide-way 114 
any great drop of baked briquettes in their 
discharge from the pans 102 with E; dusting or distortion thereof is prevented. 
The discharging conveyor is, however, al ways maintained in position for discharge 
to the chute 130. The operation is continued 
in the manner hereinbefore described, load 
ing successively each respective oyen in-time. 
controlled periods. The speed of movement of the loading conveyor from outside to in 
side position is so regulated that the time 
required for such movement will always ex 
ceed the time required to move the elevator 
180 from uppermost position immediately be: 
neath said conveyor 142 to return the fuel 
container 46 or pans 102 to the next to the 
lowermost oven, then to a position opposite 
the lowermost oven to receive the fuel con 
tainer therefrom while dumping the contents 
thereof on to said discharging conveyor 128 
and then raising said fuel container from 
the lowermost oven to the uppermost posi 
tion of said elevator immediately underneath 
said loading conveyor 142 before said load 
ing conveyor. 142 starts to move to outside 

" to discharge its contents into said 
ful el container from the lowermost oven. It 
is thus apparent that I am enabled to suc eessively load and unload at successive time 
controlled intervals fuel charges to a battery 

rounding-off machine. In practice the bri 
quettes of the second and third layers may 

o, 
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of vertically disposed baking oyens. Al 
though the loading and unloading features of 
my invention are particularly designed for 
use in baking amalgambriquettes, it is ob 
vious that they maybe employed for loading 
a battery of ovens for heat treating any type 
of material, or that the loading conveyor 
with properspeed regulation may be em 
ployed for changing a continuous feed into 
an intermittent feed for a single oven, as more particularly shown in Figures 10, 11, 
17 and 18, in which case, of course, thene 
cessity for the elevator and vertical move 
ment of the guide-way 114 and discharging 
conveyor 128 may be dispensed with. 
As stated hitherto the heat conservation 

features of my invention are also particularly 
adapted for a two-stage treatment of fuel, 
preferably amalgam, but I believe that cer 
tain features thereof are broadly new in any 
type of oven as well as certain loading and 
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unloading features of my invention and that 
they are equally applicable either to a single 
oven or to a battery of ovens adapted to 
function successively to give uniform charges 
of fuel successive uniform time-controlled 
heat treatments. It is understood that my invention is not 
limited to the specific embodiments shown 
and that various deviations may be made 
therefrom without departing from the spirit 
and scope of my appended claims. 
What I claim is: 

95. 

1. In combination, a chamber for receiving 
material containing a volatile content to be 
heated, a firebox, means for leading products. 
of combustion from said firebox through pas sages adjacent said chamber for indirectly 
heating the same to remove. volatiles from 
such material, means independent of said 

100. 

105. 
chamber for returning without passage 
through the chamber controlled amounts of 
said products of combustion issuing from 
said passages and mixing them with prod 
ucts of combustion being introduced thereto 
and means for introducing to the fire box a 
portion of the volatiles removed for consump 
tion therein to generate gases to mix with 
the products of combustion returned to the 
fire box. 

2. In combination, a chamber for receiving 
material to be heated, a firebox having a flue for the products of combustion passing in 
proximity to said chamber for indirectly 
heating the same, means for returning part 
of the products of combustion from said flue 
beyond said chamber to the firebox to reduce 
the temperature thereof, means to admit air 
to said chamber, means to pass said air in 
countercurrent heat interchange with the 
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waste products of combustion in said fluebe 
yond said chamber to preheat said air, and 
means leading directly from said chamber to 
said firebox to lead air and volatiles from 30 
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said chamber connectible to said oven simul 
taneously with the opening of said air inlet 
eaS. . . . . . . 
3. In combination, a chamber for receiving 

material to be heated, a firebox having a flue 
for the products of combustion passing in 
proximity to said chamber for indirectly 
heating the same, means for returning part 
of the products of combustion from said flue 
beyond said chamber to the firebox to reduce 
the temperature thereof, means to admit air 
to said chamber, means to pass said air in 
countercurrent heat interchange with the 
waste products of combustion in said fluebe 
yond said chamber to preheat said air, a 
condenser, a valve operable to connect or dis 
connect the condenser with the chamber, and 
means to lead non-condensed volatiles and 
gases from said condenser to said firebox, and 
means leading directly from said chamber to 
said firebox to lead air and volatiles from 
said chamber connectible to said chamber to 
said fire box. - - , . . 

4. In combination, a chamber for receiving 
material to be heated, a firebox having a flue 
for the products of combustion passing in 
proximity to said chamber for indirectly 
heating the same, a vapor outlet for said 
chamber, a condenser connected to said outlet, 
means to lead non-condensed volatiles and 
gases from said condenser to said firebox, 
means for disconnecting said condenser from 
said outlet, and means for introducing air to 
said chamber through said outlet when the 
condenser is disconnected therefrom. 

5. In combination, a chamber for receiving 
material to be heated, means for indirectly 
heating said chamber, a condenser connectible 
to and disconnectible from said chamber, 
means to lead controlled amounts of air to 
said chamber while the condenser is connected 
thereto, means for introducing a larger 
amount of air to said chamber when the con 
denser is disconnected therefrom, and means 
for leading non-condensed volatiles and gases 
from said condenser to the heat-producing 
e8.S. 

6. A baking device comprising a plurality 
of castings each having an enclosed trans 
verse passageway, baffles in said passageway, 
legs substantially the length of the casting 
depending from each side thereof and slotted 
portions carried on the upper side thereof 
immediately above each leg, said casting be 
ing disposed end to end in layers with the 
legs of the upper layers fitting into the slots 
in the lower layers to form a battery of hori 
zontally-disposed elongated baking ovens 
vertically disposed one above the other and 
a plurality of enclosed transverse passage 
ways extending underneath each oven to im 
part indirect heat thereto, certain of said 
castings having closed ends and communicat 
ing with adjacent castings to form a plural 
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ity 
underneath each oven. 

7. A baking device comprising a plural 
ity of castings each having an enclosed trans 
verse passageway, legs substantially the 
length of the casting depending from each 
side thereof and slotted portions carried on the upper side thereof immediately above 
each leg, said castings being disposed end to 
end in layers, with the legs of the upper lay 
to form a battery of horizontally-disposed 
elongated baking ovensvertically disposed one 
above the other and a plurality of enclosed 
transverse passageways extending under 
neath each oven 
thereto. . . . . . . . . . . . " 

8. A casting for use in making an oven 
comprising walls defining an enclosed trans 
verse passageway, baffles depending from op 

to impart indirect heat 

posed walls into said passageway, legs sub 
stantially the length of the casting depend 

of zigzag passes for the heating gases 

O 

". . . . v. . . . . a 75 ers fitting into the slots in the lower layers . 

ing from each side thereof, slotted portions 
carried on the upper side thereof immediate ly above. each leg, and openings communi 
cating with said passageway. ... 

9. A casting for use in making an oven 
comprising walls defining an enclosed trans 
yerse passageway, legs substantially the 
length of the casting depending from each 
side thereof, slotted portions carried on the 
upper side thereof immediately above each 
leg, and openings communicating with said 
passageway. 

10. A casting for use in making an oven 

95 

comprising walls defining an enclosed trans 
verse passageway having baffles therein, legs 
substantially the length of the casting ex 
tending from opposite sides thereof, the ex 
tremities of one pair of legs being slotted 
and the extremities of the other pair being 
shaped to fit into such slotted portions of an 
adjacent casting when assembled into an oven 
structure. 

11. A casting for use in making an oven 
comprising walls defining an enclosed trans 
yerse passageway, legs substantially the 
length of the casting extending from oppo 
Eite sides thereof, the extremities of one 
pair of legs being slotted and the extremities 
of the other pair being shaped to fit into 
such slotted portions of an adjacent casting 
when assembled into an oven structure. 

12. Abaking device comprising a plurality 
of castings adapted to be superimposed, eac 
casting having a passageway for heating 
gases, and a heating chamber, said passage. 
ways and heating chambers being disposed 
in axial alignment with adjacent superim 
posed rows of castings, means for admitting 
heating gases to each of said passageways, 
means for supporting material to be treated 
in said chambers, a furnace, and means in 
dependent of said chambers for returning a 
portion of the products of combustion pass 
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ing gases to said 
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a direct communication between said cham 
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12. 

ing through said passageways to said furnace 
without passage through the chambers. 

13. Abaking oven comprising a series of 
castings arranged one upon the other in longi 
tudinal rows, each casting having a heating 
chamber therein and a fuel passageway sur 
rounding said chamber, the heating chambers 
and passageways of the castings of one row 
being in axial alignment with the heatin 
chambers and passageways of the castings o 
the adjacent row, an 

passageways, comprising a 
furnace, and means independent of the cham 
bers for returning a portion of the gases after 
assage through said passageways to said 
Lice without passage through the cham 
erS. 
14. In combination, a chamber for receiv 

E. material to be heated, a firebox having 
a flue for the products of combustion passing 
in proximity to said chamber for indirectly 
heating the same, means to admit air to said 
chamber, a condenser communicating with 
said chamber, means for leading uncondensed 
gases from said condenser to said firebox, and 

ber and said firebox for passing air and vola 
tiles from the former to the latter. 

15. In combination, a chamber for receiv 
ing material to be heated, a firebox having a 
flue for the products of combustion passing 
in proximity to said chamber for indirectly 
heating the same means for returning part 
of the products of combustion from said flue 
beyond said chamber to the firebox to reduce 
the temperature thereof, means to admit air 
to said chamber, a condenser communicating 
with said chamber, means for passing un. 
condensed gases from said condenser to said 
firebox, and means for passing air and vola 
tiles from said chamber to said firebox. . 

45 

16. In combination, a chamber for receiv 
i. material to be heated, a firebox having 

a flue for the products of combustion passing 
in proximity to said chamber for indirectly 
heating the same, means for returning part 

means for feeding heat 

1,888,801 

18. In combination, a chamber for receiv 
ing material to be heated, a firebox having a 
flue for the products of combustion passing 
in proximity to said chamber for indirectly 
heating the same, a vapor outlet for said 
chamber, a condenser connected to said out 
let, means for disconnecting said condenser 
from said outlet, means for introducing air 
to said chamber through said outlet when 
the condenser is disconnected therefrom 
means for passing air and volatiles from said 
chamber to said firebox and means for pass 
ing uncondensed gases from said condenser 
to said firebox. 
In testimony whereof, I have signed my 

name to this specification this 16th day of 
December, 1927. 

WALTERE, TRENT. 
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of the products of combustion from said flue 
beyond said chamber to the firebox to reduce the temperature thereof, means to admit air 
to said chamber, and a direct communication 
between said chamber and said firebox for 
passing air and volatiles from the former to 
the latter. . . . . 

17. In combination a chamber for receiv 
ing material to be heated, a firebox having a 
flue for the products of combustion passing 
in proximity to said chamber for indirectly 
heating the same, a vapor outlet for said 
chamber, a condenser connected to said out 
let, means for disconnecting said condenser 
from said outlet, means for introducing air 
to said chamber through said outlet when the 
condenser is disconnected therefrom, and 
means for FEE and volatiles from said 
chamber to said firebox. 
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