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My invention relates to a method for pro 
ducing gas from hydrocarbon-containing 
solid or semi-solid materials such as coal, 
coke, wood, charcoal and the like. 
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My invention relates more particularly 
to a method for producing gas in gas pro 
ducers in such a manner that the gas pro 
ducer can be brought to effective operating 
condition, within a time materially less than 
the time usually necessary. The object of 
my invention is to gas produced from the hydrocarbon-contain 
ing materials heretofore listed in connection 
with power or heating installations where 
the power must be developed almost in 
stantaneously, and my invention particular 
ly permits the use of the gas produced to 
develop the power of automotive engines and, 
for general heating purposes. It will per 
mit the application of gas economically to 
new industrial uses such as heating, domestic 
and industrial uses, driving automotive and 
stationary engines, etc. 
Means now employed for the ignition and 

starting of a gas generator are relatively in 
efficient and time-consuming and the lack 
of a suitable device by means of which this 
gas production can be started quickly and 
brought to full efficiency within a short time 
is one of the main reasons for not using this 
inexpensive supply of an efficient fuel in a 
more extensive manner. 
Among the advantages of my invention 

are; to shorten the time necessary for pro 
ducing gas in gas generators; to operate and 
control the production of gas in connection 
with and in propertiming with the operation 
of the device in which the gas is used; to pro 
vide for a controlled method and device 
whereby the gas generator, and the appara 
tus in which the gas produced is used, can be 
controlled in a simple manner; to provide for 
a method whereby the power which can be 
recovered from the gas may be controlled in 
connection with the requirements of the ap 
paratus in which it is used, whereby the 
working efficiency of the apparatus may be 
automatically controlled, and in a general 
manner to provide for a method of the im 
proved character hereafter described. 

permit efficient use of 

Other advantages of my invention will ap 
per from the following description: 
In the attached drawings, Fig. 1 is a dia 

grammatic and schematic view, partly in 
Section and partly in elevation, of an appa 
ratus which can be used to carry out my in 
Vention, which I have shown as applied to 
the production of gas for use in an engine. 

Fig. 2 is an enlarged fragmentary vertical 
sectional view of the ignition device. 

Fig. 3 is an enlarged sectional view of the 
switch taken on lines 3-3 of Fig. 1. 

Fig. 4 is an enlarged fragmentary side 
elevational view of the switch. 
The various connections and devices used, 

and which I have shown in the drawings and 
describe hereafter, are not to be taken as a 
limitation of the scope of my invention, and 
it is understood that other devices whereby 
the herein described method may be carried 
out are well within the scope of my inven 
tion. I describe hereafter and show in the 
drawings the application of the invention to 
the production of gas for use in engines, but 
as I have heretofore stated, the application 
of my invention to the production of gas for 
other uses, such as heating and industrial 
purposes, etc., is well within the scope of my 
invention. 

Referring more in detail to the Exg 
1 designates a gas producer which may 
of any desired construction and which may 
comprise preferably a cylindrical metallic 
wall 2, lined with refractory material 3, pro 
vided at a point intermediate its height with 
an internal circular projection 4, which is 
Ele for limiting the hot partial com ustion zone. A grate 5, may be positioned 
at the bottom of the cylinder 1, through 
which the air for draft is injected inside the 
producer and the gas producer is mounted 
above an ash pit 6, provided with cleaning 
door 7. 
The lower portion of the cylindrical metal 

wall 2, preferably comprises a hollow jacket 
8, surrounding the partial combustion zone 
and protected therefrom by heat radiating 
material, shown at 9. This jacket 8 may be 
provided at its upper portion with air inlet 
openings 10, distributed around the periph 
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ery of the jacket whereby air required for 
the combustion of the fuel in the gas pro 
ducer may be preheated, before passing 
through the grate 5, by the heat of the partial 
combustion zone, through the radiating walls 
9. The air inlet openings 10 of the air pre 
heating jacket 8 may be provided with caps 
11, to prevent irregularities in the draft. It 
is well understood that dampers may be pro 
vided in the air inlet flues or openings 10, 
so as to control the proportion of air ad 
mitted to the producer. 
The metal wall 2 surrounding the upper 

portion of the gas producer and separated 
from the lower air preheating jacket 8 by 
means of partition 12, may also comprise a 
hollow jacket which is used for preheating 
the water to be used in vapor form for injec 
tion in the gas producer. Water may bein 
troduced into the zone formed between the 
wall 2 and the refractory wall 3 through a 
pipe 2 controlled by a valve 3’. This may 
prevent freezing of water when the device 
is used in open air as in automotive engines. 
At the same time, as the water is preheated, 
the upper portion of the gas producer is 
cooled, which provides for an easier handling 
of the fuel and apparatus. The gas producer 
is provided at its upper portion with feed 
bin 18, closed at its lower part by charger 14, 
which may or may not be automatically op 
erated. Water or steam for gas production 
may be injected into the combustion Zone 
through injecting pipe 15, which may be cov 
ered with a cap 16 for better diffusion of the 
steam through the combustion zone, and this 
cap 16, may be made of a catalyst such as 
nickel or the like, for accelerating the con 
version of the steam into its chemical com 
ponents. 
The gas producer 1 may be provided with 

a gas-outlet pipe 17, which may be controlled 
by valve 17a, and which may be connected 
to any point of the gas producer, but prefer 
ably below the circular projection 4. This 
pipe may direct the gas to a gas cleaner, such 
as shown in a conventional manner at 18, 
from which the gases, after being cleaned, 
may be withdrawn through pipe 9 and di 
rected to the cylinders of the engine shown 
diagrammatically at 20. The cleaner or 
purifier 18 may be of any desirable type, or 
it may be dispensed with entirely when the 
gases from pipe 17 pass directly to the en 
glne. 
The upper portion of the gas producer may 

be provided with a gas outletpipe 21 con 
trolled by valve 22, the purpose of which will 
be hereafter more fully explained. 
At the lower portion of the gas producer 

below the grate 5, is positioned an ignition 
device designated as a whole 23, shown more 
in detail in Fig. 2. The ignition device 23 
comprises an elongated tube 24, one end 25 
of which is inserted inside the gas producer, 
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and the other end of which is connected by 
means of pipe 2 with an air blower 37, as 
will hereafter be described. The tube 24 
EY be provided at an intermediate point in 
its length and outside the gas producer with 
a restricted 
nozzle. 
The restricted portion 28, can be provided 

with ports as shown at 29, each port forming 
a small-sized conduit diagonally disposed in 
the wall of the tube 24. The inner opening 
of the ports in the inside of the tube 24 is 
preferably at the point of the restricted por 
tion 28, so that the air passing through the 
ignition device from the pipe 27 to the end 
25, inside the gas producer, will cause suc 
tion on the ports 29 through which liquid 
fuel may be drawn in, as will hereafter be 
described. The ports 29, of which any num 
ber may be provided on the periphery of the 
tube 24, may be connected to the main sup 
ply of liquid fuel as will hereafter be de 
scribed through pipes 30, each pipe 30 being 
a continuation of each port 29. 
The air and liquid fuel mixed at the outlet 

of the restricted portion 28 are mixed and 
intimately combined by being passed through 
a screen 31 of fine mesh positioned a short 
distance in front of the air and liquid fuel 
mixing point. This screen may take any 
desired form but I have shown, as a preferred 
form, a conical screen, the base of which is 
attached or welded to the inside wall of the 
tube 24. The screen 31 also serves to prevent 
back firing when the gas is diverted from 
the receiver where it is used, as will be de 
scribed later. 
After passing through the screen, the in 

timately mixed fuel and air pass across spark 
32, obtained by passing electrical current 
through sparkplug 33, said current being 
furnished through wires 34 and 35. The fuel 
is thus ignited and the flame is forced through 
the ends of the tube 24, inside the producer 
and below the grate 5. 
The inner end 25 of the ignition tube 24 may be provided with a lip-like port 36, for 

admitting an additional supply of air, which 
permits a spread of the flame in a practically 
even distribution below the entire surface of 
the grate. The lip-like opening 36, may also 
serve as a means for discharging any solid 
particles which might enter the device during 
the operation. 
The air tube 27, connected to the ignition 

device as above described may be connected 
at its other end with an air blower 37, which 
may be of any desired type, and which is 
actuated through gear, or belt and pulley 
connection by electric motor, 38 which is 
preferably of the variable-speed type. The 
motor receives the current required for its 
operation through wires 39 and 40. 
The circuit through which the current is 

furnished to the ignition device 23, through 

portion 28, forming a suction 
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wires 34 and 35 and to the motor 38, through 
the wires 39 and 40, comprises a source of 
electrical current which may be of any type, 
such as storage battery or dry cell battery, 
etc., and which has been diagrammatically 
shown in the drawings at 41, and each of these 
circuits is provided with switch or inter 
rupting means to open or close the circuit. 
As one of the features of my invention, I 

have shown and described hereafter, a pre 
ferred form of switch, represented in Fig. 1, 
at 42, and shown in detail in Figs. 3 and 4. 
This is an interrupting switch as well as a 
timing switch, whereby the succeeding steps 
required to operate the gas generator can be 
set in operation in the desired succession and 
order, and also with the propertiming in rela 
tion with each other to produce the results 

20 
desired. 

Referring back to the ignition device 23, 
the liquid fuel injecting pipes 30 may be con 
nected to a manifold 43, on which is inter 
posed a liquid fuel supply control valve 44, 
and a flow regulating valve 45, which is pref 
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erably hand controlled and the manifold 43 
is connected to a liquid fuel storage tank 
shown at 46, provided with suitable filling 
means 47, and drains 48. 
The control of the spark 33, is preferably 

provided for by means of a timer or buzzer 
diagrammatically shown at 49 and inter 
posed in the circuit of the spark on wires 34 
and 35. I have illustrated a timer type where 
the timing of the spark is controlled by means 
of the rotating motor 38. The timer may be 
mounted direct on the shaft of the motor 38, 
or it may be actuated through a belt connec 
tion 50', as shown. If the buzzer type with 

40 
induction coil is used, the spark timer is sim 
ply interposed on the electrical circuit of the 
lines 34 and 35 without connections to the 
motor. 
As a further feature of my invention, the 

control of the valve 22 on the upper gas out 
let pipe 21, the control of the liquid fuel 
supply control valve 44, and the control of 
the ignition device through air blower and 
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spark are automatically timed in relation to 
each other by combining the control of each 
of these steps or parts, at a single main switch 
42, above referred to, whereby simplicity and 
safety in the operation of the device are ob 
tained. 

In this switch are thuis combined the me 
chanical and electrical control, to-wit: me 
chanical control for the opening and closing 
of the valves 22 and 44 and the electrical con 
trol of the currents going to the motor 38, 
for air blowing into the ignition device, and 
to the spark of said ignition device. 
The conductor 34, part of the spark plug 

circuit and the conductor 40, part of the 
motor circuit, are connected independently to 
two points of the switch 42, as will hereafter 
be described. The conductors 35 and 39 which 

3 

are part of the spark plug and motor circuits 
as heretofore mentioned may be connected in 
parallel to one of the poles of the battery or 
other electrical source 41, through conductor 
50, and the other pole of the electrical source 
41 is connected to another point of the switch 
42, through conductor 51. 

70 

The switch 42, which may be of any desir 
able type, and which I have shown as of the 
discandlever type, may comprise a semi-circu 
lar disc 52, at the center of which is provided . 
movable lever 53. The lever 53 is fixedly at 
tached to the shaft 54 which passes through 
the center of the switch disc 52, and is rotat 
able therein. The shaft 54, may have a pro 
jection on which may be positioned and fixed 
ly attached two cams 56 and 57. In the design 
described here the cam 56 is of smaller diam 
eter than the cam 57, and is positioned in rela 
tion with the cam 57 in such a manner that, 
at one end of the course of the lever, cam 56 
will begin to work before cam 57, and vice 
versa at the other end of the course of the 
lever. In the design herein described, the 
end of the course of the lever at which cam 
57 acts before cam 56 corresponds to the dead 

75. 
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point and to the shutting off of the ignition 
device or starter, while the gas generator is 
itself shut off or working, and the other end 
of the course of the lever over the switch 52 
corresponds to the full operation of the igni 
tion device and to the opening of the exhaust 
valve 22, in order to permit the starting of the 
gas producer and the exhausting of the air 
present in the gas producer. In the mean 
time, and while going from the dead end of 
the operating end of its course, the lever ac 
tuates successively and in the order hereafter 
described, the various steps and mechanics of 
the ignition and starting device. 
On the periphery of the disc 52 of the 

switch are marked six points which may be 
indicated by a notch and shown in the draw 
ings at A, B, C, D, E and F. For convenience 
in the understanding of the operation, the 
notch. A corresponds to the nonoperative po 
sition of the ignition device and the notch F 
corresponds to the full operative position of 
the ignition device. . 

Below each cam is positioned a shaft re 
spectively designated at 58 and 59, the top 
of which may be provided with small rollers 
60 and 61. Each shaft is positioned relative 
to the corresponding cam, so that when the 
cam comes in contact with the roller, it forces 
the shaft down. The shaft 58 actuated by 
cam. 56, is connected at its other end with the 
valve 44, controlling the admission of the 
liquid fuel to the ignition device 23, while the 
shaft 59 actuated by cam 57, is connected at 

- its other end with the valve 22, controlling 
the gas outlet pipe 21, the downward motion 
of the shafts 58 and 59 opens the valves and 
the upward motion closes them; the upward 
motion of each shaft is obtained when the 
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which the lever travels may be provided with 
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4. 

cam releases the downward pressure on the 
shaft by means of a coil spring 62 attached 
in any desirable manner to the shaft and to a 
fixed point. 
The face of the disc 52 of the switch over 

three concentric circular electrical contacts re 
spectively designated at 63,64 and 65. Each . 
contact respectively occupies only a portion 
of the length of the arc described on the semi 
circle by the lever 53, and further, each con 
tact may be connected with one of the elec 
trical conductors 34, 40 and 51, heretofore de 
scribed. More particularly in the design 
shown, the contact 63 is connected to the bat 
tery 41 through conductor 51, or to other 

EO 

sources of current. The contact 64 is con 
nected through the conductor 40 to the motor 
38, and the contact 65 through the wire 34 is 
connected to the spark plug circuit. A con tact brush or bar 66, is provided and properly 
insulated in the lever 53, in such a position 
that it may come in contact with the three 
contacts, 63, 64 and 65 simultaneously. 
The three contacts are suitably insulated 

from each other, and from the surrounding 

20 

metal parts. It is thus apparent that, 
through the brush 66, the battery circuit 51 
can pass from contact 63 to the motor circuit 
and to the sparkplug circuit through contacts 
64 and 65, which may be in contact with the 
brush 66 at the same time. 

It is to be noted that the motor contact 64 
and the battery contact 63, cover the same arc 
on the switch and go from the notch C to the 
notch Fabove described, while the spark con 
tact 65 covers a shorter arc and goes from the 
notch.D to the notch F. Thus, when the lever 
is between the notches C and D the current 
only goes to the motor circuit and the motor 
38 and blower 3 operate. When the lever 
53 is between the notches D and F, the current 

45 

so 
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goes to both contacts 64 and 65, thus, the cur 
rent goes to both the motor circuit and spark 
circuit, and the motor blower and spark all 

- work. 
The cam 56 has been shown as of a smaller 

diameter than the cam 57 for the reason that 
the cam 56 is connected to the liquid fuel con 
trol valve 44 while the cam 5 is connected to 
the control valve 22 on the producer gas 
outlet pipe or vent 21. Since gas outlet valve 
22 is preferably larger than liquid fuel con 
trol valve 44, a larger displacement is needed 
for the operation of the former than for the 
Batter, 
The operation of the switch 42 is as foll 

ows: When the lever 53 is in engagement with 
the notch A, one of the ends of the cam 5 is 
in contact with it and forces down the shaft 
59, thus causing the valve 22, on the producer 
gas outlet pipe or vent 21, to be opened. All 
other connections from the switch are cut of 
or closed. This permits, as will be hereafter 
imore fully explained, formation of gas in the 
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gas producer and operation of the latter while 
the engine or utilizing means for the gas is at 
Fres. 
When the lever 53 is in engagement with 

the notch B there is no contact between the 
three electrical circuits, the cams are inoper 
ative and this corresponds to the dead point. 
At this point either the gas producer has not 
been started at all, and no gas is produced, or 
a normal production of gas takes place in the 
gas producer in operation after the starting 
device has been used, and the gas goes to the 
engine or other device for utilization. 
When the lever 53 is in engagement with 

notch C, there is contact between the batter 
and the motor and blower circuits, whic 
causes operation of the blower and a forced 
draft of air is established through the igni 
tion device 23, into the gas producer below 
the grate 5. 
When the lever 53 is in engagement with 

the notch D, contact is established through 
the motor-blower and through the spark 
circuits. No 5ther action is taking place 
at that time except the injection of air 
through blower 37 and the production of the 
spark at 33. These two contacts continue 
when the lever moves from the notch. D to 
the notch E, and when the lever is in engage 
ment with notch E, the small cam 56 has 
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come in contact with the shaft 59 and has 
forced the latter down completely, causing 
the opening of the liquid fuel supply control 
valve 44 from tank 46 to ignition device 23. 
... It is to be noted that hand control valve 
45 is continuously open, but the size of the 
opening of said valve 45 is hand controlled 
independently, thus controlling the amount 
of liquid fuel which is allowed to pass out 
from the tank 46. Thus, when the lever is 

b 

05 

at point E of the switch, and the spark and 
blower are operating, suction of liquid fuel 
is allowed to take place by the opening of the 
valve 44 from the tank into the ignition de 
vice through ports 29, lines 30, and manifold 
43. This causes ignition of the liquid fuel 
in the ignition device. 
When the lever moves from the notch E 

to the notch F on the switch the same con 
tacts are established both electrically and 

O 
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mechanically, so that the ignition device con 
tinues to operate in the same manner and 
when the lever comes into engagement with 
F, the larger diameter cam 57, has come in 
contact with the shaft 58 and has forced it 

valve 22 on the gas outlet pipe 21, which 
permits the gases caused by the operation of 
the ignition device during the starting pe 
riod to be evacuated until full production is 
obtained. ww. 

As an important feature, the air present 
in the gas producer if the latter was not in 
operation, is permitted to escape through the 
opening of the valve 22, practically at the 

20 

down, causing the opéning of the gas outlet 

30 
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time when the ignition device is started, by 
moving the lever 53, from the notch E to the 
notch F, and the combustion gases first 
formed at the start force this air out through 

6 the exhaust pipe 21. 
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This method and device permit a complete 
control of the gas producer from nonoperat 
ing position or from such operation, as con 
sists in slow production of gas without uti 
lization of said gas in an engine or other 
wise, to full operating position. 

It is possible to start and bring the gas 
producer to full production in an extremely 
short time; or to stop the utilization of the 
gas for heat or powerfor any length of time, 
minimizing the fuel consumed and the time 
required to bring the engine back to oper 
ation by keeping the gas producer on a slow 
production during that time. It is also pos 
sible, when the gas is not used, but where 
the gas producer is left in operation, to de 
crease the production of gas by regulating 
the suction of air through the gas producer 
to a glowing point or to any degree desired. 
As another feature of my invention, while 

I have provided for a normal air draft, i.e., 
a self-generating method for producing gas, 
through the airports 10, in Fig. 1, it may 
also be possible to force the production of 
gas in the generator to a large increased 
peak or overload by operating the blower 
in connection with the normal draft. 

It can thus be seen that the method and 
apparatus of my invention may be utilized 
for a great many applications, including sta 
tionary engines, automotive engines, propel 
ling of automobiles, boats, locomotives, for 
industrial and domestic heating purposes and 
for any purpose wherein gas can be used for 
power or heating means. 
I will describe hereafter, as an illustration, 

the operation of the gas producer in con 
nection with an engine. Taking first the gas 
producer and engine in a nonworking posi 
tion, the gas producer is first charged with 
fuel through hopper 13. The air ports 10 
are open, but valve 1a on the gas main from 
the gas producer to the engine is closed. The 
valve 45 on the liquid fuel suction line to 
the ignition device is opened. The lever of 
the notch 42 is brought from the point B to 
the point C which, as heretofore explained, 
starts the blower 47 and forces air under the 
E. 5. Immediately afterward, the lever is 
rought to the point D which starts the spark 

in the ignition device without cutting out the 
blower, and immediately the lever is switched 
to the point E where fuel is sucked into the 
ignition device as heretofore described, igni tion of fuel taking place, and causing start 
of the blast in the gas producer. 
Immediately afterwards, the lever 53 is 

switched to the point F, which opens the gas 
outlet valve 22 in the pipe 21, permitting the 
air present in the gas producer to be forced 

5 

out through the gas outlet pipe by means of 
the production of gas taking place at the 
bottom of the gas producer. The natural 
and forced drafts thus produced, permit in 
stantaneous combustion of the fuel in the 
gas producer and almost instantaneous pro 
duction of gas producer, to the full capacity 
of the producer. '' . . . 
According to the character and quality of 

the fuel used in the gas producer which may 
be coal, coke, wood, charcoal, and the like, 
the time necessary to secure full production 
of gas from the moment the blower is 
started, may vary, but with a normal fuel 
such as coal, and in normal conditions of 
operation, 20 to 30 seconds, more or less, may 
be sufficient to bring production of gas to its 
full degree. A small gas sampler may be 
provided on the gas outlet pipe 21, whereby 
the characteristics of the gas can be deter 

When the hot gas shows at the 
of full efficiency be 

mined. 
sampler, which is a sign 
ing reached, the valve 17a on the gas main 
from the gas producer to the engine is 
opened, the lever 53 is suddenly brought back 
to the point B passing over the points E, D 
and C in order, which causes closing of the 
gas outlet valve 22, then closing of the liquid 
fuel valve 44, and interruption of the cur 
rent in the spark 33 and finally stoppage of 
the blower 37. From this time on, the gas producer operates through self-generated 
draft, the air being admitted through the 
ports 10 and passing through the grate into 
the lower portion of the fuel bed, and the 
gases go to the engine for utilization. If it 
is, at any time necessary to force draft 
through the gas producer to activate the pro 
duction of gas, the lever 53 can be brought 
back to the point C and left there, which 
causes operation of the blower and forced in 
jection of air through 24. , 

If it is desired to shut of the engine 20, 
without shutting of the gas producer, this 
will be done by bringing the lever down to 
gas outlet pipe 22 through cam 57, and by 
closing valve 17a, the gas producer may be 
left in operation at a glowing rate for any 
desired length of time. When it is desired to 
bring the motor back to operation, the full 
blast will be regenerated in the gas producer 
by causing the lever 53 to gothrough the 
stages of operation controlled by the points 
C, D, E and F of the switch as heretofore 
described. 

It is understood that when the gas producer 
is connected with an internal combustion en 
gine, the spark current to the cylinder of the 
engine has to be on or of simultaneously with 
the operation of valve 17a, and the closing of 
valve 17a corresponds to the shutting off of 
the current at the engine spark while the 
opening of the valve 17a would correspond to 
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the point A, which causes the opening of the 
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the opening of the current to the spark. 130 
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However, it is easily understood that the 
valve 1 a may be entirely dispensed with; 
the closing or opening of the current to the 
spark of the engine being sufficient to render 
possible the operation of the engine through 
the gas produced in the gas producer, and 
the suction of the gas into the motor. Walve 
i? a has been provided as a safety device and 
is described for a better understanding of the 

10 invention. 
The operation of the current at the spark 

motor may be separate from the operation 
of the switch for control of the gas producer 
or, if desired, it may be combined on the 

15 same switch. 
I have described in connection with the op 

eration of my method for the generation of 
gas, certain types of devices. It is under 
stood that any other type of device may be 

20 used wherein the proper control of the va 
rious elements is maintained in relation with 
the phases described herein for the operation 
and in proper time in relation with each 
other. 

25 I claim as my invention: 
A process of making producer gas in a gas 

producer having a solid fuel bed supported 
by a grate; which comprises spraying oil and 
air into the fuel bed below the grate, ignit 

30 ing the oil and air mixture and thereby heat 
ing the solid fuel bed above the grate, then 
discontinuing the heating with oil, admitting 
air to the lower portion of the heated fuel 
bed, and thereby generating producer gas, 

35 and withdrawing producer gas from the top 
of the solid fuel bed. 

ARTHUR P. WAN HEEDEN. 


