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To all whom it may concern: 
Be it known that I, ABNER DOBLE, a citi 

zen of the United States of America, and 
resident of Detroit, Wayne county, Michi 
gan, have invented a certain new and useful 
Improvement in Automatic. Controls for 
Steam-Driven Automobiles, of which the following is a specification. 
My invention relates to improvements in 

power plants for steam driven vehicles, and 
particularly concerns the control and regu 
lation of power plants of the character 
wherein the conditions of operation are pe 
culiarly different from steam power plants 
for any other purpose, in that the demands 
upon the automobile type of plant are Sud 
den and widely varying, and the response 
to these demands must be prompt and in ac 
cordance with conditions of operation of the 
automobile. 
My invention has for its object the pro 

vision of means whereby to provide an im 
proved system of automatic regulation in 
such power plants for steam-driven vehicles, 
thus relieving the operator of any control 
duties in the regulation or control of the 
generation of the steam, the particular ob 
ject of my invention being to automatically 
prevent the main fuel supply from being de 
livered to the combustion chamber until and 
unless the controlling mechanism of the 
means for igniting the fuel is in a prede 
termined condition of operativeness. 
Other objects of my invention will appear 

hereinafter. 
Referring to the accompanying drawings: 
Figure 1 is a diagrammatic view of a reg 

ulation and control system embodying my 
invention, the various mechanism involved 
being shown in their operating relation. 

Fig. 2 is a top plan view of the automatic 
starter control mechanism. 

Fig. 3 is a vertical central section substan 
tially on the line 3-3 of Fig. 2. 

Fig. 4 is a staggered vertical section sub 
stantially on the line 4-4 of Fig. 2. 
The automobile power plant which illus 

trate diagrammatically in Fig. 1, and in 
connection with which I will describe my 
invention, comprises in generala steam gen 
erator, a combustion chamber, a main liquid 
fuel burner and an ignition device or aux 
iliary burner for the main burner, all of 
which constitute a steam producing unit 

for the rapid production of high pressure 
Steam. 
The steam generator involves in general a 

refractory lined casing or shell A open at 
its bottom and having a refractory partition 
or wall A" which terminates short of the 
top Wall of the casing to provide communi 
cation for the passage of the products of 
combustion from the compartment Ath the 
compartment A*. In the compartment A 
there is a plurality of upright evaporator 
units, each unit consisting of an upper and 
lower common header 10 and 11 respec 
tively, and a multiplicity of parallel evapo 
rator tubes 12 extending therebetween. The 
upper headers extend outside of the casing 
on one side and are connected to a common 
steam manifold 13, while the lower headers 
are likewise connected to a common water 
manifold 14. In like manner the compart 
ment A of the shell has a plurality of units 
constructed in the same manner and con 
nected to upper headers and lower headers, 
the upper headers being connected to a com 
mon water manifold 15 outside the casing, 
and the lower headers being connected to a 
common water manifold 16 also outside the 
casing. 

Inclosing the underside of the compart 
ment A* of the shell is a refractory bowl 
shaped firepot A which together with the 
shell A forms a closed combustion chamber 
in which the fuel is burned for evaporating 
the water in the evaporator tube units. The 
products of combustion of the fuel pass 
upwardly in the compartment A’ of the 
shell A between and around the evaporator 
tubes which are thus directly subject to the 
heat thereof, and in which the water is con 
verted into steam. In these evaporator tubes 
a water level is preferably maintained in 
any suitable manner about halfway up said 
tubes. The spent gases leave the compart 
ment through the passage above the parti 
tion A' and thence pass downwardly 
through the compartment A and out into 
the atmosphere. The hot gases passing 
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downwardly in the compartment A* act to 
heat the water in the tubes on its way to the 
evaporator tubes, the heated water being 
conveyed from the upper manifold 15 to the 
lower manifold 14 by means of the pipe 15. 
The water is supplied to the generator from 
any suitable source through the pipe C 
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into the combustion chamber. 

. which enters the lower water manifold 16. 
Further description of the structure of this 
steam generator is unnecessary in view of 
the fact that for the purposes of my present 
invention any suitable type of steam genera 
tor may be used. O 
The necessary heat for the generation of 

steam is produced by burning liquid hydro 
carbon in the combustion chamber, and this 
fuel is introduced or projected into the com 
bustion chamber by means of atomizing and 
mixture-forming burner apparatus disposed 
sat one end of and outside the combustion 
chamber. A blower B supplies quantities of 
air for atomizing the fuel, forming a mix 
ture therewith, and projecting the mixture 

In actual 
practice the discharge outlet B of the blower 
casing divides into two passages which are 
substantially parallel and which extend 
through into the firepot and form two Wen 
turi atomizer tubes B. In the drawing, 
however, the structure is illustrated dia 
grammatically, and only one of these Wen 
tuli atomizers is shown for the sake of 
simplicity of illustration and explanation. 
These Wenturi tubes extend into the com 
bustion chamber and direct two streams of 
filame across the combustion chamber to the 
opposite wall thereof where the flames are 
diverted or doubled back on themselves, thus 
forming a double vortex and creating an 
intense uniform zone of heat for the genera 
tion of steam. The liquid fuel is carried in 
two nozzles B, which extend into the center 
of the Venturi tubes, and as the streams of 
air from the fan pass through the Venturi 
passages they draw the fuel from the nozzles 
and break it up or finely divide it, and at 
the same time form a combustible mixture 
which is projected into the combustion cham 
ber. The liquid fuel is carried in a suitable 
tank C which contains sufficient supply 
thereof. in practice this tank is carried on 
the frane of the automobile at a point some 
What below the fuel nozzles and in order to 
raise the liquid up to said nozzles I pro 
vide a few pounds of air pressure in the 
tank. This pressure is supplied by a hand 
pump C and a power driven pump C2 con 
nected in a branch of an air pipe line C3 leading to the tank. The power pump C2 
is preferably driven by the steam engine 
which propels the vehicle, although in the 
drawing it is merely illustrated diagram 
natically. The fuel is conveyed to the noz 
zles by a fuel pipe line C leading from 
the bottom of the tank. In this line, how 
ever, is a float valve regulator D which de 
termines the level to which the fuel normally 
remains in the nozzles and which may be of 
any suitable or approved type for the pur 
pose. 
The steam producing unit is designed to 

utilize the heavier hydrocarbons, such as 

3,933 

keroseine, perature and without preheating or pre 
vaporization, to transform the liquid fuel 
into a gas, and furthermore to utilize an 
electric spark as an agency for initiating 
combustion of the fuel. The atomizers here 
inbefore described produce a mixture of at 
omized fuel and air which is completely 
combustible and which burns in the combus 
tion chamber without any smoke or soot 
whatever. But a mixture of this character 
which is supplied with sufficient air to be 
completely combustible, will not ignite di 
rectly from a spark of practical proportions. 
I do find in practice, however, that a mix 
ture which is very rich in hydrocarbon, al 
though incompletely combustible because of 
insufficient air, will very readily and re 
peatedly ignite at normal temperature by 
means of an electric spark, and the advan 
tage of this is that it is instantaneous. The 
structure illustrated in the drawing is pro 
vided with ignition starting mechanism for 
initiating combustion in the streams or 
sprays of mixture from the main atomizers. 
The member in which the main Wenturi 
passages are formed also has another or aux 
iliary passage or chamber B formed be 
tween the main Venturi passages, this cham 
ber being closed at its outer end but opens 
into the inner ends of the main Wenturi 
passages, and is provided with a curved lip 
B', so as to direct the fiane from the aux 
iliary mixture into the path of the main 
mixture to directly and instantaneously ig 
Inite said main mixture. This chamber has 
a small atomizer therein designed to pro 
duce the character of mixture which will ig 
nite from an electric spark. This atomizer 
consists of a small liquid fuel nozzle D2 
connected, as diagrammatically illustrated, . 
with the same Supply of fuel as the main 
nozzles, by means of the pipe D, the con 
nection being made so that the foat regul 
lator will also maintain the proper fuel level 
in this auxiliary fuel nozzle. A small air 
nozle D is positioned to spray the fuel from 
the nozzle D and produce in the chamber a 
rich mixture of hydrocarbon at normal tem 
perature. The fame of this mixture is pro 
jected to the outlet of the chamber and 
thence into the path of the sprays from the 
main atomizers thereby instantly igniting 
said main sprays. This mixture will in 
stantly ignite by the electric spark produced 
at the terminals E of a suitable spark plug, 
these terminals being located in the chamber 
B in the path of the auxiliary spray. One 
of the spark plug terminals is grounded and 
the other connected by conductor E to the 
Secondary winding of a spark coil as herein 
after described. The air for the auxiliary 
nozzle is taken from the supply of air in 
der pressure in the fuel tank C, through the 
air pipe line C, although in this pipe line 

at normal or at hospheric tem 
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there is provided a means for controlling the 
air as will hereinafter appear. 
The blower and spark ignition mechanism 

are, in my present system, operated electri 
cally, and are supplied with current for this 
purpose by suitable storage battery M 
mounted in any convenient place on the 
automobile frame. This battery supplies 
current for the various purposes at a con 
stant voltage, but in order to keep the bat 
tery properly charged, and thereby avoid 
any necessity of changing batteries, a charg 
ing dynamo N is provided, which in practice. 
is driven by the steam engine H through the 
differential gearing on the rear axle of the 
vehicle. In the drawing, however, it is 
merely illustrated diagrammatically in its 
general location. One terminal of this 
generator is connected to ground by the con 
ductor N and the other terminal is con 
nected to one terminal of the battery by the 
conductor N. The other terminal of the 
battery is grounded. This circuit is con 
trolled, however, by an automatic low-volt 
age cut-out. Since the dynamo is necessarily 
driven at a variable speed, because of the 
variable speed at which the engine operates, 
there are times, due to this variable speed, 
when dynamo voltage falls below the normal 
voltage at which the battery is charged, and, 
unless otherwise provided for, there would 
result an undesirable reversal or counter 
flow of current in the charging circuit. For 
this reason the mechanism is so arranged 
that the dynamo is automatically connected 
and disconnected, depending upon voltage 

d In the present 
arrangement this mechanism consists of a 
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solenoid having two windings N and N, 
and a switch actuated by its movable core. 
This switch, consisting of the two contacts 
N and the bridging member N, controls 
the continuity of the charging conductor N 
in which is also included the winding N of 
the solenoid. This winding is of low resist 
ance and capable of carrying all of the 
charging current from the dynamo. The 
winding N is preferably of high resistance 
and consumes very little current. It is con 
nected directly to ground from the con 
ductor N in shunt of the heavy winding, 
but this winding will not be energized suffi 
ciently to pull up the core until the dynamo 
voltage becomes normal or above normal. 
When the voltage becomes normal the sole 
noid closes the switch and completes the 
charging circuit. Both windings are cumu 
lative when the current flows in the proper 
direction, but any tendency of the current to 
reverse will render the windings differential, 
deenergize the solenoid and cause the switch 
to open. The winding N also serves to more 
firmly hold the switch closed when the nor 
mal conditions exist. 
The blower which forms a part of the fuel 

g 

burner or atomizer mechanism hereinbefore 
described, is driven by a small electric mo 
tor P, which is illustrated diagrammatically 
in the drawings, and which in practice is 
mounted on the blower shaft. This motor is 
preferably of the shunt wound type and one 

70 

terminal of its armature is grounded by 
means of the conductor P, and the other 
terminal is connected in a circuit including 
the conductor P’ which leads from battery 
M. The conductor P may be referred to as 
the main current supply conductor leading 
from the battery, and includes a manual 
switch W. This switch of course is prefer 
ably located in a position accessible from the 
operator's position. By the manipulation of 
this switch the operator may control, the 
entire fuel burning system to start and stop 
the operation thereof at will, provided, how 
ever, as will hereinafter appear, the starting 
mechanism is in a predetermined condition of operativeness. 
This operator's switch may be of any suit 
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able type and is illustrated diagrammati 
cally as being located on the steering wheel 
Y of the automobile. The shunt field P is 
connected in a shunt circuit to ground 
formed by the conductor P leading from 
conductor P and deriving its energizing 
current therefrom. This shunt field circuit 
also includes a resistance P in series there 
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with and when this resistance is in circuit 
the minimum current flows in the field cir 
cuit and the blower motor operates at the 
greater of two speeds, at which it is de 
signed to operate, thus supplying the maxi 
mum quantity of air and fuel to the combus 
tion zone. In the present system, this maxi 
mum speed is the normal operating speed of 
the blower, and the quantity of fuel con 
sumed as a result is capable of meeting the 
predetermined maximum demands for which 
the plant is designed. When the field resist 
ance is cut out of the circuit, the maximum 
current flows in the field, rendering this field 
stronger and reducing the speed of the mo 
tor. The blower thus supplies less air and 
fuel to the combustion chamber. These op 
erating conditions are controlled by mecha 
nism responsive to generator conditions. In 
the present case this mechanism is a regu 
lator which is arranged to be responsive to 
the pressure conditions in the steam gen 
erator. This regulator consists of a cylin 
der Q in which a piston Q operates against 
the action of a spring Q. The cylinder is 
connected by means of the pipe J with the 
upper-steam manifold of the generator so 
that the piston will be directly responsive 
to the pressure of steam in the generator. 
This pipe extends to and conveys steam to 
the propelling engine H, and has a suitable 
throttle J therein for controlling the steam 
to said engine. 
actuates two switches Q and Q which are 

00 

105 

O 

5 

20 

125 

This pressure regulator , 
130 



0 

5 

40 

55 

60 

65 

2 3,38?, 

carried on small pivoted arms Q' and Q re 
spectively. A spring Q positioned between 
the arms tends to close the switches. These 
switch arms project into the path of the two 
projections Q' on an extension of the regul 
lator piston and are arranged to be actuated 
by the movement of said piston. As before 
explained, the piston responds to variations 
in pressure in the generator. At normal 
pressure conditions the switch Q is held 
open and the switch Q' closed. Switch Q 
controls a ground shunt circuit P around 
the field resistance P, and, upon a predeter 
mined increase in steam pressure above nor 
mal, the pressure regulator closes this shunt 
circuit, thus strengthening the notor field 
and reducing the speed of the motor, the 
effect of which is to reduce the fuel supplied 
to the generating unit until the pressure 
again becomes normal, whereupon the speed 
of the motor is again restored to normal. 
However, should the pressure abnormally in 
crease beyond a point where the reduction 
of fuel will take care of the situation, the 
regulator actuates switch Q and opens the 
circuit of the entire combustion system until 
the pressure is reduced. To be specific the 
normal pressure is intended to be between 
400 and 500 lbs., and at 500 lbs. the motor 
speed is reduced, and at 600 lbs. the entire 
combustion system stops. Thus the entire 
combustion system is under the control of 
the steam pressure, in a plant of this char 
acter, and this control and regulation is en 
tirely automatic. 
As a matter of precaution in the event 

that the water level in the generator drops 
to a dangerously low point, I provide a low 
water cut-out which controls the main cir 
cuit to the entire combustion system. This 
device consists of a switch R, which is, in 
practice, positioned to be actuated by one of 
the lower or water heads 11 of the genera 
tor. This switch consists of a pivoted arm 
controlling the contact R° through which the 
main current Supply conductor P extends 
from battery. In the event that the water 
level lowers to a point where there is dan 
ger of the generator tubes being damaged 
by excessive heat, the header lengthens by 
expansion and actuates the switch. Under 
these conditions the main circuit is opened 
and cuts out the entire combustion. This of 
course is restored upon the restoration of 
normal conditions in the generator. 
As I have previously mentioned, the igni 

tion of the main burners occupies but a very 
short period of time, hence for economical 
as well as other reasons, it is advisable to 
discontinue the starting igniter after each 
time it has performed its igniting oper 
ation. Furthermore, I find it to be of de 
cided advantage to prevent the operation 
of the main burners unless the igni 
tion mechanism is in its pre-determined or 

3. 

proper condition of operativeness, and thus 
avoid flooding of the combustion chamber 
with fuel and the production of smoke and 
soot, which would result if the main burners 
were permitted to operate without the coin 
cident operation of the starting mechanism. 

In carrying out the idea of a pre-deter 
mined period of operation for the ignition 
mechanism, I store up an auxiliary charge 
of compressed air of sufficient volume, 
which, when released, properly operates 
the starting atomizer for a pre-determined 
period of time, and lipon becoming ex 
hausted, causes the ignition mechanism to 
discontinue. In the present arrangement I 
provide a reservoir X of a given capacity, 
in which I trap a charge of compressed 
air supplied from the main pressure tank 
as hereinbefore mentioned. This reservoir 
tank has at its lower end a tapered botton 
head C (Fig. 3) 
ing C' is screwed, this casing being in di 
rect communication with the reservoir and 
containing the operating mechanism. The 
lower end of this casing has a removable 
cap C. This cap has a port C which is 
connected directly with the air nozzle (Fig. 
1) ID of the ignition nozzle by means of 
the pipe C" hereinbefore mentioned, and 
through which the trapped charge of air 
is released to the said nozzle. This dis 
charge port C is controlled by the needle 
valve C formed at the lower end of a 
vertical valve stem C''. The admission of air 
to the tank X is controlled by a needle valve 
C formed at the upper end of the same 
valve stem C, so that both valves will be 
operated simultaneously. This valve con 
trols an admission port or passage C' 
formed in the casing C which terminates 
in a removable nipple C' extending from 
the side of the casing. This nipple carries 
a pressure actuated diaphragm switch E°, 
consisting of a cup member E threaded 
thereon and having a passage leading to 
the interior of the cup. The cup also has 
a passage E leading to the interior thereof 
and connected to the pipe C hereinbefore 
mentioned, which leads from the fuel tank 
or main supply of compressed air C. The 
cup is covered by means of a diaphragm E 
to provide a pressure chamber through 
which the air passes to the controller reser 
voir X, so that the diaphragm is subject to 
and will be actuated by the pressure of 
the air. The diaphragm is clamped in place 
by means of a ring E threaded on the rim. 
of the cup and this ring has a bridge mem 
ber E" which supports an electric contact in 
position to be engaged by the diaphragm 
when said diaphragm is pressed against it 
by reason of the existence of air under 
proper pressure in the main tank. The 
diaphragm grounds the contact through the 
grounded frame of the structure and closes 

into which a tubular cas 
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a circuit hereinafter described. This is the 
normal condition of this diaphragm switch 
so long as there is a supply of compressed 
air in the fuel tank. Should this supply fail 
by reason of leaks, failure of the air pump, 
or from any other cause, the diaphragm 
switch opens the circuit. This contact is 
in the form of a screw E adjustably 
threaded in a flanged sleeve E clamped in 
the bridge by a suitable nut E. The sleeve 
and contact are insulated from the structure 
by means of the insulating bushing and 
washers E, and the contact screw has suit 
able nuts to form a binding post to which 
an electric conductor may be attached. 
The valve stem C is mounted on the mov 

able core G of a solenoid G which is con 
tained within the lower portion of the cas 
ing C° and by which the core is actuated. 
This solenoid is preferably wound upon a 
spool removably held between an upper 
fiange G* of the casing and a removable ex 
pansion ring G, and it has a fixed core G 
extending into the center of the spool in close 
relation to the movable core, to provide a 
more complete magnetic circuit. A coiled 
spring Gpositioned in a socket in the fixed 
core, and, pressing on the movable core, 
maintains the exit or discharge port C nor 
mally closed against the flow of air to the 
starting nozzle, and maintains the admis 
sion port C18 normally open so that the res 
ervoir is normally in communication with 
the source of supply of compressed air as 
hereinbefore described. When the solenoid 
is energized, however, it actuates the valve 
stem and reverses these conditions, that is, 
it closes the admission port and traps the 
charge of air in the reservoir, and at the 
same time opens the discharge port. The 
opening of the discharge port releases the 
charge of compressed air in the reservoir 
which flows to the starter nozzle for a short 
period of time until the charge is exhausted. 
There is sufficient space between the stem 
and the fixed core, and between the mov 
able core and the solenoid spool, to permit 
the air to flow freely from the reservoir into 
the lower portion of the casing C. This 
solenoid is connected in a circuit (Fig. 1) 
from the main conductor P, this circuit be 
ing comprised by the conductor G, conduct 
tor G, diaphragm switch E°, to ground 
through the casing. The solenoid winding 
is connected to the binding posts G. (Fig. 3) 
extending into the interior of the casing 
and suitably insulated therefrom, and the 
conductors G7 and G are connected to these 
binding posts on the outside of the casing. 
Thus it will be observed that when the op 
erator closes the manual switch W, or the 
automatic devices close the main circuit upon 
the restoration of normal generator condi 
tions as previously explained, the electro 
magnet or solenoid operates the valves to 

cut of the reservoir from the main com 
pressed air supply, and release the charge of 
air in the reservoir to operate the ignition 
mechanism. In the event, however, that 
the compressed air either in the main supply 
tank or the stored charge in the reservoir 
fails, there will be no pressure to actuate the 
diaphragm and the solenoid circuit will not 
be complete. Under these conditions, the 
ignition mechanism cannot be operated. Un 
der normal conditions, that is, when the 
mechanism is in a predetermined condition 
of operativeness, and the solenoid circuit 
closed, the admission port will be maintained 
closed against the admission of air to the 
reservoir, even though the previous charge 
in the reservoir has become exhausted. 
utilize this condition to determine the dura 
tion of the ignition spark for the starting 
atomizer. I provide another pressure actu 
ated diaphragm switch T constructed identi 
cally in the same manner and connected to 
the casing C in identically the same way 
as the switch E, as shown in Figs. 1 and 3. 
This switch needs no further detailed de 
scription. The diaphragm T is acted upon 
by the air pressure in the reservoir to ground 
the contact T. This contact is connected by 
conductor T to one terminal of the primary 
winding T of the spark coil. The other 
terminal is connected by conductor T to the 
conductor G", hence, at the same time, the 
solenoid circuit is closed the spark coil cir 
cuit will also be closed provided there is air 
pressure in the reservoir to operate the dia 
phragm switch T, since under this condi 
tion the air serves to maintain both the con 
tact T and the contact E closed. Thus the 
ignition spark will be applied simultane 
ously with the air to the ignition atomizer. 
The spark will also be discontinued at the 
same time as the air by reason of the ex 
hausted pressure in the reservoir permitting 
the diaphragm of switch T to move away and 
open the spark coil circuit. This diaphragm 
switch, like the switch E, normally grounds 
its contact while the pressure of air exists, 
but responds to the failure or absence of 
pressure to prevent the circuit from being 
completed by the operator or the automatic 
devices. The secondary winding T of the 
spark coil has one terminal grounded and 
the other connected by conductor E to the 
spark plug, as hereinbefore explained. 

In order to prevent the operation of the 
main burners unless the starting ignition 
mechanism is in proper operating condition, 
I provide a switch in the motor circuit P. 
which switch is operated by the solenoid. 
whenever the Solenoid is permitted to op 
erate under normal conditions. 
consists of a ring shaped member L ar 
ranged, when the solenoid is operated, to 
bridge a pair of contacts L. The ring mem 
ber L is mounted upon a suitable disk of in 
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sulating material L° which is carried by the 
valve stem. The contacts I are supported 
by an arch or bridge member formed in tégrally with the upper end of the casing C", 
and arranged to yield in order not to inter 
fere with the seating of the admission valve. 
These contacts in the present structure COil 
sists of bolts with enlarged heads mounted 
to move vertically in the insulating bushings 
L*. Their upper ends are provided each 
with nuts to which conductors may be 
fastened. The insulating bushings I have 
societs in which the coil springs - are po 
sitioned. The springs act upon the contact 
members and yieldingly hold said contact 
a1embers in position to be engaged by the 
movable bridge member . These parts are 
so arranged that, when the valve stem is in 
its normal condition, the notor circuit Will 
be open, and when the valve stem is actuated 
to eiose the upper port and open the lower 
one, the motor circuit will be completed and 
the motor started in operation. Thus the 
notor blower and the main bulner's cannot 
be placed in operation unless the starting ig 
inition is in proper condition to instantly ig 
nite said main burners. At the side of the 
casing, I provide a pair of binding Posts 
with which the contacts L are connected by 
means of flexible conductors L of any suit 
able kind so as not to interfei'e With the 
movement of said contacts. These binding 
posts consist of bolts is with heads on their 
inner ends to which the conductors are fas 
tened. These bolts extend through the eas 
ing wall and are insulated by a washer and 
bushing L°, and the nuts L'clamp the bolts 
firmly in position. A housing is provided 
for each binding post so as to completely 
inclose the external connections, this hous 
ing consisting of a cup flange in the insul 
lating bushing and a cap member u' of in 
sulating material Screwed on the Outer 
threaded end of the bolt. The cap has a 
metal nut Li embedded therein, which en 
gages the bolt. The conductor's leading to 
these binding posts are preferably inclosed 
in flexible conduit Li and this conduit is 
clamped by a clamping member L'' to take 
the strains off the binding posts. 

It will be observed that the starting mech 
anism structure is built as a self-contained 
unit with none of its parts exposed, except 
the binding post with which the electrical 
connections are made. The casing has a 
suitable bracket W by which it may be at 
tached to any convenient part of the auto 
mobile. In practice, this is preferably 
mounted upon the rear end of the stean 
generator. All of the operating parts are 
constructed so that they may be readily ad 
justed to proper operating conditions at the 
factory and, by reason of the character of 
the structure, will remain adjusted. Since 
all of the operating parts are completely in 

closed, there is no danger of dirt and grit 
affecting the operation of the structure. 

Since the pressure switch E is in Open. 
communication with the supply of pressure 
air in the fuel tank C, the diaphragm E 
is in contact with the electric contact E. 
closing and holding closed the circuit to the 
solenoid G, so that whenever the main cir 
cuit is closed either manually by the Oper 
ator at the steering wheel or in response to 
the steam pressure switch, the Solenoid re 
leases the pressure air to the ignitier atom 
izer and also cioses the fan motor circuit 
at L'. In the absence of this pressure air, 
the fan motor for the main fuel atomizer 
cannot be operated, nor can atomization take 
place in the igniter atomizer. Therefore 
this pressure air performs two functions, 
the one determining the operation of the 
main fuel atomizer by controlling the fan 
motor, and the other in supplying pressure 
air to the igniter atomizer, and in this sense 
may be well termed a starter both for the 
main fuel burner and the ignitier. 

i claim :- . 
1. The combination of a liquid fuel burner 

apparatus, with an ignition mechanism, said 
ignition mechanism comprising means for 
determining the operation of the said ap 
paratus. 

2. The combination of a liquid fuel burn 
ing apparatus, an igniter, a starting device 
therefor, said starting device controlling the 
liquid fuel burning apparatus and operating 
the igniter, and means whereby the opera 
tion of the liquid fuel burning apparatus 
is dependent upon the operation of the ig 
niter starting means. 

3. In a liquid fuel burning apparatus ar 
ranged to atomize hydrocarbon fuel by a 
blast of air, an igniting device therefor com 
prising an auxiliary liquid fuel burning 
apparatus also arranged to atomize hydro 
carbon fuel by a blast of air, a starter for 
said auxiliary fuel burning apparatus com 
prising air under pressure for controlling 
the operation of the main fuel burning ap 
paratus and operating the igniter. 

4. The combination of a steam generator, 
an electrically operated liquid fuel burning 
mechanism therefor, a circuit and a source 
of current for said burner, means responsive 
to steam generator conditions for controlling 
said circuit, a starting igniter for said liquid 
fuel burning apparatus comprising a fuel 
atomizer and a sparking device, an opera 
tor's switch for controlling said starting 
igniter, and means controlling the liquid 
fuel burning apparatus mechanism and ig 
niter, and operable only upon a pre-deter 
mined condition of operativeness of said 
igniter. 

5. The combination of a liquid fuel burn 
ing apparatus and a starting device there 
for comprising an air nozzle, a liquid fuel 
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nozzle, an igniter, a supply of compressed 
air for said air nozzle, electromagnetic 
mechanism controlling the air to said noz 
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zle and said igniter, and means operable 
upon the existence of a pre-determined pres 
sure of said air for rendering said electro 
magnetic mechanism operable. 

6. The combination of a liquid fuel burn 
ing device, ignition mechanism therefor, 
means for initiating the operation of said 
ignition mechanism, and means operable 
only upon the establishment of operation of 
said means for initiating the operation of 
said ignition mechanism to render said 
liquid fuel burning device operable. 

7. The combination of a main liquid fuel 
burning device, an auxiliary burner for ig 
niting said main burner, a control device 
for initiating the operation of both burners, 
a source of fluid under pressure for operat 
ing said auxiliary liquid fuel burning de 
vice, and means for rendering said control 
device effective only upon the presence of 
pressure on said operating fluid. 

8. The combination of a steam generator 
and a fuel burning device, an auxiliary 
liquid fuel burning device for igniting said 
liquid fuel burning device, an operator's 
manual control device for initiating the 
operation of both liquid fuel burning de 
vices, a source of compressed air for oper 
ating said auxiliary liquid fuel burning de 
vice, and means responsive to the presence 
of a predetermined pressure on said air for 
rendering said control device effective, and 
automatic mechanism responsive to gener 
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ator conditions for controlling said liquid 
fuel burning devices. 

9. The combination of a steam generator 
and a fuel burning device, an auxiliary 
burning device for igniting said burning de 
vice, an operator's manual control device for 
instituting the operation of both burning 
devices, a source of compressed air for op 
erating said auxiliary liquid fuel burning 
device, means responsive to the presence of 
a predetermined pressure on said air for 
rendering said control device effective, au 
tomatic mechanism responsive to generator 
conditions for controlling said liquid fuel 
burning devices, and means for discontinu 
ing said auxiliary after a predetermined 
period of operation. 

10. The combination of an electrically op 
erated liquid fuel burning device, a startin 
igniter therefor, comprising an air Ei 
liquid fuel atomizer, and a spark ignition 
device therefor, a circuit and a source of cur 
rent for said liquid fuel burning device, a 
Source of compressed air for said starting 
igniter, and means subject to said com 
pressed air for controlling said circuit. 

11. The combination of an electrically op 
erated liquid fuel burning device, a starting 
igniter therefor, comprising an air operated 
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liquid fuel atomizer, and a spark ignition 
device therefor, a circuit and a source of 
current for said liquid fuel burning device, 
a source of compressed air for said starting 
igniter, an electromagnetic mechanism for 70 
controlling said circuit to start the liquid 
fuel burning device, a circuit for said elec 
tromagnetic mechanism, a control switch for 
said circuit, and means subject to the pres 
sure of Said air for rendering the operation 
of said control switch effective. 

12. The combination of a liquid fuel air 
Operated liquid fuel burning device, a supply 
of compressed air sufficient to operate said 
liquid fuel burning device for a predeter 
mined period of time, means for releasing 
said air to operate said liquid fuel burn 
ing device, a main fuel liquid fuel burn 
ing device adapted to be ignited by said 
air operated liquid fuel burning device, and 
means subject to the pressure of said air, at 
the supply for preventing the operation of 
Said main liquid fuel burning device in the 
absence of Said supply of air. 

18. The combination of a main liquid fuel burning device, an auxiliary air operated 
ignition liquid fuel burning device therefor, 
a control device for starting said auxiliary 
liquid fuel burning device, and means pre 
venting the operation of said main liquid 
fuel burning device when said control de 
vice for the auxiliary burner fails to operate. 

14. The combination of a main liquid fuel burning device, an auxiliary liquid fuel 
burning device for igniting said main liquid 
fuel burning device, a source of compressed 
air for operating said auxiliary liquid fuel 
burning device, an operator's control device 
for controlling the air from said source to 
said auxiliary liquid fuel burning device, 
and means for preventing the operation of 
said main liquid fuel burning device upon 
the failure of compressed air for said auxil 
iary liquid fuel burning device. 

15. The combination of an electrically op 
erated main liquid fuel burning device, an 
air operated auxiliary liquid fuel burning 
device for igniting said main liquid fuel 
burning device, a reservoir arranged to con 
tain a Supply of air for operating said 
auxiliary liquid fuel burning device for a 
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pre-determined period of time, and an elec 
tromagnetically operated valve mechanism 
for releasing the air to auxiliary liquid fuel 
burning device, and a source of current for 
said main liquid fuel burning device and 
valve mechanism. 

16. The combination of a supply of com 
pressed air, a reservoir connected with said 
Supply and containing a pre-determined 
charge of Said compressed air, control mech 
anism for cutting off said reservoir from said 
supply and for releasing the charge in the 
reservoir, a liquid fuel-burning device op 
erated by the released charge of air, and 
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means for rendering said control mechanism 
ineffective when the air pressure fails. 

it. The combination of a supply of com 
pressed air, a reservoir connected with said 
supply and containing a pre-determined 
charge of said compressed air, controi mech 
anism for cutting off said reservoir from 
said supply and for releasing the charge in 
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the reservoir, a main liquid fuel burner con 
trolled by said control mechanisin, an au:- 
iliary liquid fuel burning device operated 
by said released charge of air, and means 
for rendering said control mechanism in 
effective when the air pressure fails. 

18. The combination of a main supply of 
compressed air, a reservoir connected there 
with and for holding a pre-determined 
charge of air, an electromagnetically actu 
ated valve mechanism for cutting off said 
reservoir from said supply and for releas 
ing the charge in said reservoir, a liquid fuel 
atomizer device operated by said released 
air during the period of discharge from the 
reservoir, a spark ignitel' for said burning 
device, and an automatic pressure switch 
arranged to discontinue said spark igniter 
upon the cessation of pressure in said reser 
voir. 

19. The combination of a main supply of 
compressed air, a reservoir connected there 
with and for holding a pre-determined 
charge of air, an electromagnetically tetll 
ated valve mechanism for cutting of said 
reservoir from said supply and for releas 
ing the charge in said reservoir, a liquid fuel 
atomizer burning device operated by said 
released air during the period of discharge 
from the reservoir, a spark igniter for said 
burning device, and an automatic pressure 
switch arranged to discontinue said spark 
igniter upon the cessation of pressure in 
said reservoir, a circuit and a source of cur 
rent for said electromagnetically operated 
valve mechanism, a manual switch for con 
trolling said circuit, and an automatic pres 
sure switch in said circuit arranged to pre 
vent, the operation of Said valve mechanism 
in the event of failure of air pressure. 

20. The combination of a main supply of 
compressed air. a reservoir for receiving a 
Subsidiary charge of air and having an ad 
mission port connected with said supply and 
a discharge port, a fuel burning device con 
nected with said discharge port, valve mech 
anism controlling said ports, an electromag 
net for operating said valve mechanism to 
close said admission port and open the dis 
charge port whereby the charge of air in 
said reservoir will operate said burning de 
vice, a sparking device for igniting said 
burning device. and a device responsive to 
variations in pressure for discontinuing said 
sparking device upon the cessation of pres 
sure in said reservoir charge. 

21. In a steam driven automobile power 
plant, the combination of a steam generator, 
a fuel burning device, a motor driven blower 
for operating said burning device, a circuit 
for said motor and means controlling said 
circuit, a starting igniter for said burning 
device, a main source of air under pressure, 
a pre-determined auxiliary source of air for 
said starting igniter supplied from said 
main source, valve mechanism for control 
ling the supply of air to said auxiliary 
source and from the auxiliary source to said 
igniter, electromagnetic means for operating 
said valve mechanism and said motor cil'- 
cuit controlling means, an automatic device 
operable to maintain said electromagnet de 
energized to prevent the operation of said 
motor and igniter unless the pressure of air 
is at a pre-determined normal. 

22. In a steam driven automobile power 
plant, the combination of a steam generator, 
a fuel buining device, a motor driven blower 
for operating said burning device, a circuit 
for said motor and means controlling said 
circuit, a starting igniter for said burning 
device, a main source of air under pres 
sure, a pre-determined auxiliary source of 
air for said starting igniter supplied from 
said main source, valve mechanism for con 
trolling the supply of air to said auxiliary 
source and from the auxiliary source to 
said igniter, electromagnetic means for op 
erating said valve mechanism and said 
motor circuit controlling means, an auto 
imatic device operable to maintain said elec 
tromagnet de&nergized to prevent the op 
eration of said motor and igniter unless the 
pressure of air is at a pre-determined nor 
imal, a sparking device for said igniter, and 
an automatic device for discontinuing the 
spark when the air from said auxiliary 
source is exhausted. 

23. The combination of a reservoir for 
air at a predetermined operating pressure, 
a liquid fuel burning device, means for re 
leasing the air to said liquid fuel burning 
device, a sparking device for said liquid 
fuel burning device, and means operable to 
control said sparking device in response to 
pressure conditions of said air. 

24. In an automobile power plant, the 
combination of a liquid fuel burning device, 
a reservoir containing a quantity of air un 
der pressure for operating said liquid fuel 
burning device, a predetermined period of 
time while exhausting from said reservoir, 
a sparking device for said liquid fuel burn 
ing device, and a control device for said 
sparking device dependent for its operation 
upon the existence and absence of pressure 
in said reservoir. 

25. The combination of a liquid fuel burn 
ing device, a reservoir arranged to contain 
a predetermined charge of air under pres 
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sure for operating said liquid fuel burning 
device, releasing means for the air to Said 
liquid fuel burning device, and means for 
automatically replenishing the charge of 
air in said reservoir after each discharge. 

26. The combination of a liquid fuel burn 
ing device, a reservoir arranged to contain 
a predetermined charge of air uilder pres 
sure for operating said liquid fuel burning 
device, releasing means for the air to said 
liquid fuel burning device, means for auto 
matically replenishing the charge of air 
in said reservoir after each discharge, a 
sparking device for said liquid fuel burn 
ing device, and an automatic device nor mally maintaining said sparking device op 
erative while pressure exists in Said reser 
voir. 

27. The combination of a liquid fuel burn 
ing device, a reservoir arranged to contain 
a predetermined charge of air under pres 
sure for operating said liquid fuel burning 
device, releasing means for the air to said 
liquid fuel burning device, means for auto 
matically replenishing the charge of air in 
said reservoir after each discharge, a main 
liquid fuel burning device arranged to be 
ignited by said liquid fuel burning device, 
and means contingent upon the operation of 
said liquid fuel burning device for render 
ing said main burner operative. 

28. In an automobile power plant, the 
combination of a main liquid fuel burning 
device, an automatic starter for said liquid 
fuel burning device, means for operating 
said main burner contingent upon the op 
eration of said starter, and manual control 
mechanism for said liquid fuel burning de 
vice dependent for its effectiveness upon the 
operative condition of said starter. 

29. In an automobile power plant, the 
combination of a main liquid fuel burning 
device, an automatic starter for said liquid 
fuel burning device, means for operating 
said main burner continguent upon the op 
eration of said starter, a steam generator, 
and control mechanism for said liquid fuel 
burning device responsive to generator con 
ditions and dependent for its effectiveness 
upon the operative condition of said starter. 

30. In an automobile steam plant, the 
combination of a steam generator and a 
fuel burning device therefor, an air operated 
starter for said liquid fuel burning device, 
an operator's control device for said starter, 
and means rendering said control device in 
effective unless the starter is in a properly 
operative condition, 

31. In an automobile steam plant, the com 
bination of a steam generator and liquid 
fuel burning mechanism therefor, ignition 
mechanism for said fuel burning mechanism, 
automatic controlling means subject to steam 
generator conditions for controlling said 

fuel burning mechanism, an operator's man 
ual control device for controlling said fuel 
burning mechanism, and means rendering 
both of said controls ineffective in the event 
of failure of operation of said ignition 
mechanism. - 

32. In an automobile steam plant, the com 
bination of a steam generator and liquid 
fuel burning mechanism therefor, ignition 
mechanism for said fuel burning mechanism, 
automatic controlling means subject to steam 
generator conditions for controlling said 
fuel burning mechanism, an operator's man 
ual control device for controlling said fuel 
burning mechanism, means rendering both 
of said controls ineffective in the event of 
failure of operation of said ignition mech 
anism, and means for discontinuing said 
ignition mechanism upon a predetermined 
period of operation. 

33. The combination of a reservoir tank 
for compressed air, valve means controlling 
the admission of air to said tank, valve 
means for controlling the discharge of air 
from the tank, an electromagnet for oper 
ating both of said valves, a circuit for said 
electromagnet, a pressure-actuated switch 
normally holding said circuit closed while 
pressure exists in the supply of air for said 
tank but adapted to open the circuit upon 
absence of pressure, and means effective to 
energize said electromagnet while said cir 
cuit is closed. 

34. The combination of a reservoir tank 
for compressed air, valve means controlling 
the admission of air to said tank, valve 
means for controlling the discharge of air 
from the tank, an electromagnet for oper 
ating both of said valves, a circuit for said electromagnet, a pressure-actuated Switch 
normally holding said circuit closed while 
pressure exists in the supply of air for said 
tank but adapted to open the circuit upon 
absence of pressure, an operator's Switch ef 
fective to control the operation of said elec 
tromagnet while said circuit is closed, a 
liquid fuel burning device operated by the 
discharge of air from said tank, a spark 
igniter for said burner, a circuit for said 
spark igniter, and a pressure switch nor 
mally closing said circuit while pressure ex 
ists in said tank but operable upon pre-de 
termined decrease in pressure in said tank 
to open said circuit and discontinue said spark igniter. 

35. The combination of a reservoir tank 
for compressed air, valve means controlling 
the admission of air to said tank, valve 
means for controlling the discharge of air 
from the tank, an electromagnet for oper 
ating both of said valves, a circuit for said electromagnet, a pressure-actuated Switch 
normally holding said circuit closed while 
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pressure exists in the Supply of air for Said 
tank but adapted to open the circuit upon 
absence of pressure, an operator's Switchef 
fective to control the operation of said elec 

2,337,926 

blower for operating said main liquid fuel 
bui'ning device, a circuit for said blower, and 
a switch operable by said electromagnet for 
closing said motor circuit. 

86. The combination with liquid fuel 
burning apparatus, and means for supply 
ing fuel thereto, of ignition mechanism for 
said liquid fuel burning apparatus, said fuel 
Supplying means embodying preventative 25 
means operable by said ignition mechanism 

5 tromagnet, while said circuit is closed, a liquid fuel burning device operated by the 
discharge of air from said tank, a spark 
igniter for said liquid fuel burning device, 
a circuit for said spark igniter, a pressure 

10 switch normally closing said circuit, while 

a 5 ing device arranged to be ignite 

pressure exists in said tank but operable 
upon predetermined decrease in pressure in 
said tank to open said circuit and discon 
tinue said spark ignizer, a main fuei burn 

d by said 
liquid fuel burning device, a nozoic driven 

whereby said preventative means control the 
fuel supplying means whenever the ignition 
mechanism is inoperative. 

Signed by me at Detroit, Michigan, this 30 
21st day of June, 1917. 

ABNER DOELE, 


