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UNITED STATES PATENT OFFICE. 
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To all whom, it may cöncern: 
Be it known that I, JoHN A. DOBLE, a 

.citizen of the United States of America, and 
resident of Waltham, in the county of Mid 
dlesex, State of Massachusetts, have invent 
ed certain new and useful Improvements in 
Automatic Fuel-Control Systems for Boil 
ers, of which the following is a specification. 
This invention relates to apparatus for 

automatically controlling the supply of fuel 
to a burner, and has reference more particu 
larly to fuel control systems for automobile boilers. 
The objects of the invention are to provide 

a system which is economical in the use of 
the fuel and which is thoroughly automatic 
and responsive to the condition of the steam generated. - 

It is a further object to eliminate the usual pilot burner and provide improved electri, 
cal igniting means for the burner which will act automatically to supply a spark when 
ever fuel is supplied to the burner. 
The novel features of the invention will be apparent from the following description, 

taken in connection with the accompanying 
drawings, in Awhich 

Figure 1 is a diagrammatic view of an ap 
paratus embodying the invention; Fig. 2 is 
a part section and part elevation of an auto 
mobile boiler and a carbureter therefor; and 
Figs. 3 and 4 are modified forms of a portion 
of the apparatus shown in Fig. 1. 
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Referring to the drawings, 10 indicates an 
automobile boiler, preferably of the coil or 
similar flash type, the coil being inclosed in a 
casing 11 and having arranged beneath it the 
burner 12 which is supplied by means of a 
pipe 13 from a suitable mixing device or car 
bureter. The boiler and carbureter shown in 
Fig.2 form the subject-matter of my co 
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pending application, Serial No. 816,587, filed 
February 4, 1914. ~, 
As shown in Fig. 2, a hydrocarbon fuel 

such as gasolene is supplied by means of a 
pipe 14, the upper end of which constitutes 
a nozzle and is arranged at the center of a 
fan 15 which is rotated by means of a motor 
16. The fuel supplied through the pipe 14 is 
sprayed into the center of the fan and mixed 
with the air which enters through the pipe 
17, this pipe leading from a preheating 
chamber 18 arranged below the burner 12. 

Referring to Fig. 1, it will be seen that I 
have provided a sparking or igniting device 
or plug 19, the terminals of which are ar 

ranged above one of the burner openings. 
The sparking device is connected with the 
secondary scoil of the transformer i 20 by 
means of the conductors 21 and 22. One ter 
minal of the primary of the transformer 20 
is connected with the brush 23 of a rotary 
interrupter by means of a conductor 24. 
The generator 25 preferably driven by the 

vehicle engine is arranged to charge a sec 
ondary battery 26 in the usual way and a 
conductor 27 is connected with one terminal 
of the battery 26 and with the primary coil 
of the transformer 20. The conductor 27 is 
also connected with - one terminal of the mo 
tor 16, the other terminal of which has con 
nected therewith a conductor 28. The con 
ductor 28 is connected with a switch mem 
ber 29 which is arranged to move over a 
series of contacts 30, these contacts bein 
connected with the different cells of the sec 
ondary battery 26 so that any desired num 
ber of cells may be used to operate the motor 
16. The conductor 28 has arranged therein 
a switch 31, preferably located on the vehicle 
dash, and adapted to open the motor circuit. 
The conductor 28 also has arranged therein 
one or more switches 32 which are actuated 
by thermostats 33, of any usual or preferred 
construction, to open the motor circuit when 
ever the temperature of the steam delivered 
by the boiler exceeds a predetermined de 
gree, or when the boiler water level falls be 
low a predetermined point. The switch 
member 29 is connected with a piston 34 in 
a cylinder 35, the lower side of this piston 
being subjected to the pressure of the steam 
delivered by the boiler 10, the pressure of 
the steam on the piston being opposed by a spring 36. 
The brush 37 of the interrupter is con 

necteä with the conductor 28 by means of 
a conductor 38 and the interrupter is pref 
erably mounted on the shaft of the motor 
16 as shown in Fig. 2, so that a spark will 
be formed across the terminals 19 whenever 
the motor 16 is in operation. In the normal 
operation of the apparatus, the switches 31 
and 32 are closed and the motor 16 operates 
at a substantially uniform speed. When the 
pressure of the steam generated in the boiler 
10 increases above a predetermined amount, 
the switch member 29, which normally rests 
on the lowermost one of the contact members 
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30, is gradually moved upwardly to succes- 110 
sively cut out the cells of the secondary bat 
tery 26 so as to reduce ihe voltage at the mo 
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35 the thermostat to act to close the switch 
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tor 16 and thereby cut. down the speeds of 
the motor. The motor 16, driving the fan 
15 forces the fuel to the burner 12 and there 
fore when the speed of the fan is reduced, 
the rate at which fuel is received by the 
burner is also reduced and there is a corre 
sponding reduction in the heat generated by 
the burner. Upon an excessive rise in pres 
sure the switch member 29 would be moved 
to a position to cut out all of the cells and 
thereby stop the motor. When the motor is 
stopped the interrupter is also stopped and 
no spark is produced across the terminals 19. 
When the pressure in the boiler drops, the 
switch member 29 is moved to a position to 
successively cut in the cells of the battery 
26 and thereby gradually increase the speed 
of the motor 16 and also produce a spark 
across the terminals 19. The starting of the 
motor causes the fan to force the mixture 
to the burner 12 and therefore the simulta 
neous production of a spark is desirable in 
order to immediately ignite the fuel. When 
the temperature of the steam reaches a pre 
determined degree, or should the water level 
fall below a predetermined point, a thermo-. 
stat 33 moves a switch member 32 to open 
the motor circuit and thus stop the motor 
so that fuel will not be supplied to the 
burner and the temperature of the steam 
will in consequence belowered and injury to 
the boiler prevented. The lowering of the 
steam temperature, or the restoration of the 
normal water level in the boiler, will cause 
member 32 again and thus start the motor. 
From the foregoing it will be seen that I 

have provideda system which is thoroughly 
automatic in its action. - and which will be 
very economical in the use of fuel because 
the fuel is reduced or cut off entirely in 
response to excessive steam, conditions. In 
devices heretofore used, it has been custom 
ary to provide pilot burners and these burn 
ers are in operation continuously and con 
sume fuel when no heat is required by the 
boiler. 

In Fig.3 I have shown a modification of 
the sparking mechanism, the terminals 19 
being connected with the, secondary coil. of 
the transformer 20 by means of conductors 
40 and 41 and a condenser 42 being arranged 
in series, and another condenser 43 being ar 
ranged in parallel with the terminals 19. 
These condensers produce a more effective 
spark and prolong the life of the terminals 
or electrodes 19. 
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In Fig.4 I have shown another form of 
the invention in which the motor 16 is shown 
diagrammatically and the terminals of one 
coil of the armature are connected with col 
lector rings 44, these collector rings being in 
turn connected with the primary of the 
transformer 20. This arrangement elimi 
nates the interrupter shown in Figs. 1 and 2, 
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the alternating current in the coil of the 
armature producing the spark across the ter 
minals 19. 
Having thus described the invention, what 

is claimed is: 
1. In an automatic fuel regulating system, 

the combination of means adapted to receive 
a heat-absorbing medium, a burner asso 
ciated therewith, means for forming a com 
bustible mixture, pressure-creating means 
for forcing the mixture to the burner, a 
sparking mechanism associated with - the 
burner, a source of electricity, a motor Sup; 
plied from said source and operating said 
mechanism and said pressure creating 
means, and means, responsive to changes in 
conditions in the heat-absorbing medium, 
for controlling said motor. 2. In an automatic fuel regulating system, 
the º combination of means adapted to re 
ceive a heat-absorbing medium, a bürner as 
sociated therewith, means for forming a 
combustible mixture, pressure - creating 
means for forcing the mixture to the burner, 
a sparking mechanism associated with the 
burner, a source of electricity, a motor sup 
plied from said source and operating said 
mechanism and said pressure - creating 
means, means, responsive to pressure changes 
in the heat-absorbing medium, for varying 
the speed of said motor, and means, respon 
sive to changes in temperature of the heat 
absorbing medium, for stopping and start 
ing the motor. | 3. In an automatic fuel regulating system, 
the combination of means adapted to receive 
a heat-absorbing medium, a burner asso 
ciated therewith, means for forming a com 
bustible mixture, pressure-creating means 
for forcing the mixture to the burner, a 
sparking mechanism associated with the 
burner, a source of electricity, a motor sup 
plied from said source and operating said 
mechanism and said pressure - creating 
means, means, responsive to the excess of 
pressure of the heat - absorbing medium 
above a predetermined pressure, for reduc 
ing the speed of said motor as the excess in 
creases, and independent means, responsive 
to a predetermined-temperature of the heat 
absorbing medium, for stopping the motor. 

4. In an automatic fuel regulating system, 
the combination of means adapted to re 
ceive a heat-absorbing medium, a burner as 
sociated therewith, means for forming a 
combustible i mixture, a pressure - creating 
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means for forcing the mixture to the burner, 
a sparking mechanism associated with the 
burner, a source of electricity, a motor sup 
plied from said source and operating said 
mechanism and said pressure - creating 
means, a switch adapted to be moved to 

- vary, the voltage at said motor, a cylinder 
having a piston therein, said piston bein 
subjected on one side to the pressure of sai 
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medium and being operatively connected 
with said switch, means for moving said pis 
ton in opposition to the pressure thereof, a 
switch for stopping and starting the motor, 
and a thermostat operatively connected with 
said last-mentioned switch and actuated in 
response to the temperature of said me 

5. In combination, a burner, a s 
associated with the burner, a spark coil con 
nected with the spark plug, an interrupter 
connected with the spark coil, a motor’ and 
means, operated thereby for supplying fuel 
to said burner, and driving connections be 

15 tween said motor and said interrupter. 

ark plug 

6. In combination, a burner, a Fasi plug 
associated with the burner, a spark coil con 
nected with the spark plug, an interrupter 
connected with the spark coil, a motor and 
means operated thereby for supplying fuel 
to said burner, driving connections between 
"said motor and interrupter, and a condenser 
connected with the spark plug circuit. 

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

JOHN A. DOBLE. 
Witnesses: 

HERBERT L. FRosT, 
JoHN W. ALLEN. 
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