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It is the object of my invention to produce 
a device adapted to be used in association 
with an internal combustion engine, and par 
ticularly in association with the mixture-sup 

5 plying means of such an engine, which device 
will enrich the mixture supplied to the engine 
when the engine is cold and also when the 
engine is being started. Another object of 
my invention is to produce, for use in asso 
ciation with my mixture-controlling device, 
a simple temperature-responsive device for 
varying an electric current flowing 
through it. 
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is pressure-responsive resistance element adapt 
ed to be clamped between two members which 
are interconnected by a temperature-respon 
sive element which, as it varies in length upon 
changes in temperature, will vary the pres 

20 sure to which the resistance element is sub 
jected and will thus effect changes in the value 
of the current flowing in a circuit in which 
the resistance element is connected. In using 
this device to effect mixture-control in an in 
ternal combustion engine, I may connect it in 
circuit with a current-responsive mechanism 
arranged to vary the proportions of the mix 
ture supplied to the internal combustion 
engine. If desired, I may provide in asso 

80 ciation with such circuit a means for increas 
ing the strength of the current flowing there through when the usual engine-starting de 
vice is operative. 
The accompanying drawing illustrates my 

86 invention: F. 1 is a diagrammatic view 
illustrating an internal combustion engine in 
elevation and showing somewhat diagram 
matically the arrangement of the electrical 
connections and devices; and Fig. 2 is a longi tudinal section through my temperature-re 
sponsive resistance device. 
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The temperature-responsive resistance de-, 
vice, as illustrated in Fig. 2, comprises a hol 
low tube 10, preferably of aluminum or some 
similar material which has a relatively high 
coefficient of expansion. At its ends the tube 
10 is provided with caps 11 and 12, which are 
conveniently screw-threadedly mounted on 
the ends of the tube. One of such caps, here 

so shown as the cap 12, is provided with out 

I accomplish my objects by providing a 
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wardly extending feet 13 which adapt it for 
use as a bracket by which the device can be 
mounted in any suitable location. Passing 
through each of the caps 11 and 12 is the stem 
14 of a connector which has on its inner end a 55 
plate or head 15. The outer end of each of . 
the stems 14 is screw-threaded to provide for 
the reception of nuts 16 which serve to secure 
the connector to the associated cap and also 
serve to clamp the connecting wires in place. 
Suitable insulation 17 is provided to insulate 
at least one and preferably both of the con 
nectors from the associated caps 11 and 12. 

Located within the tube 10 and adapted to 
be clamped between the heads 15 of the con 
nectors is a pressure-responsive resistance ele 
ment. As shown in the drawing, this resist 
ance element comprises a series of carbon 
disks 20 which fill the space between the heads 
15 of the connectors at each end of the device. 
The carbon disks 20 are insulated from the 
tube 10 as by means of a tube 21 of insulat 
ing material which surrounds the disks. 
The operation of this temperature-respon 

sive current-controlling device will be evi 
dent. At low temperatures, when the tube 
10 is relatively short, a considerable pressure 
will be exerted on the pile of carbon disks 
20, with the result that there resistance will 
be relatively low. As the tube 10 is heated, 
either from an external source or as a re 
sult of the passage of current through the 
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carbon disks 20, it will increase in length, 
and relieve the pressure on the pile of disks 
20. As a result of this decrease in pressure, 
the resistance of the device will increase to 
effect a reduction in the strength of current 
flowing through it, and this variation of 
current-strength can be utilized as desired. 
One use for the temperature-responsive 

current-controlling device shown in Fig. 1 
is in conjunction with a mixture-controlling 
means for an internal combustion engine. 
Such a structure is illustrated in Fig.1. 
In the arrangement illustrated in Fig. 1, 

an internal combustion engine 25 is suplied 
through an intake manifold 26 with a com 
bustible mixture from a carbureter 27. The 
carbureter 27 has some suitable mixture 
varying device, here shown as a choke valve 100 
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28 located in an air intake passage 29. This 
choke valve 28 operates in the usual man 
ner, and, during normal operation of the 
engine 25, is open and does not obstruct the 
free flow of air through the passage 29. To 
enrich the mixture, the choke valve 28 is 
moved to or toward closed position, depend 
ing upon the amount of mixture-enrichment 
desired, and the resultant decrease in air 
flow through the passage 29 results in en 
riching the mixture supplied to the engine 25. 
In association with the mixture-varying 

device of the carbureter 27, I provide an elec 
trical device adapted to be supplied with 
current and arranged to control the mixture 
varying device of the carbureter in such a 
manner that the proportions of the mixture 
formed in the carbureter will depend upon 
the strength of the current flowing through 
the electrical device. As shown in the draw 
ing, the electrical device consists of a sole 
noid 31 having a movable core 32 which is 
operatively connected to an arm 33 mounted 
on the shaft which carries the choke valve 
28. A spring 34 serves normally to main 
tain the choke valve 28 in open position and 
is so proportioned that the choke valve po 
sition is dependent on the strength of the 
current supplied to the solenoid 31. 
The internal combustion engine illustrated 

in Fig. 1 may be an engine for an automo 
bile; and as such, it is shown as having as 
sociated with it a starting motor 36, the 
supply of current to which is controlled by 
a starter switch 37. The usual ignition 
switch 38 is illustrated, this switch serving 
to control the supply of current to the ig 
nition system indicated diagrammatically at 
39. The starter and ignition system are sup 
plied with current from the usual battery 40. In embodying my temperature-responsive 
current-controlling device in such an engine, 
I desirably mount it in a position such as on 
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the exhaust manifold 42, where it will be 
responsive to engine temperature. When so 
mounted, the temperature responsive cur 
rent-controlling device is connected in series 
with the battery 40, ignition switch 38, a re 
sistance 43, and the solenoid 31. When so 
connected, this temperature-responsive de 
vice serves to control the amount of current 
flowing through the solenoid 31, and thus 
controls the position of the choke valve 28 
and the relative proportions of air and gas 
in the mixture produced in the carbureter 
2. When the engine is cold, the resistance 
of the temperature-responsive device is rela 
tively low, and sufficient current flows 
through the solenoid 31 to effect a partial 
closing of the choke valve 28. As the tube 
10 is heated, either by the external heat from 
the exhaust manifold 42 or as a result of the 
passage of current through the carbon blocks 
20, the resistance in the circuit increases, and 
the current is correspondingly reduced. As 
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a result, the spring 34 serves to move the 
choke valve 28 toward its open position. 

Desirably I provide some means for in 
creasing the strength of the current flowing 
through the solenoid 31 when the engine is 
being started, in order to provide the over 
rich mixture generally necessary to start a 
cold engine. To this end, I may construct the 
starter switch as illustrated in Fig. 1, where 
the movable member 45 of such switch has 
mounted upon it two contact plates 46 and 
47. The contact plate 47 is arranged to close 
the circuit between two contacts 50 and 51 
when the movable member 45 is depressed. 
The two contacts 50 and 51 are connected to 
opposite sides of the resistance 43, so that 
this resistance is short-circuited when the 
movable member 45 of the starter switch 37 
is depressed. This short-circuiting of the 
resistance 43 effects an increase in current 
flowing through the solenoid 31, and enables 
such solenoid to move the choke valve 28 to 
ward closed position, the exact position of 
the choke E. depending upon the tem 
perature of the temperature-responsive cur rent-controlling device mounte 
haust manifold 42. 
The contact plate 46 is adapted, when the 

movable member 45 of the starter switch is 
depressed, to close a circuit between two con 
tacts 52 and 53 which are connected in series 
with the battery 40 and starter motor 36 in 
the usual manner. 
When the engine 25 is not in operation, the 

switch 38 is open, and no current flows 
through the circuit including the solenoid 
31. When, however, it is desired to start the 

on the ex 
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engine, the ignition switch 38 is closed, with 
the result that current flows through the sole 
noid 31 and moves the choke valve 28 toward 
closed position. The amount of this move 
ment can be varied as desired by adjustment 
of either of the caps 11 and 12 which regulate 
the pressure on the carbon blocks 20 and thus 
control the resistance in circuit with the sole 
noid 31. When the starter switch 37 is de 
pressed, the resistance 43 is short-circuited, 
and the resultant increase in the strength of 
current which flows through the solenoid 31 
produces a still further closing movement 
of the choke valve. When the engine starts, 
and the starter button 37 is released, the re. 
sultant inclusion of the resistance 43 in the 
circuit of the solenoid 31 produces a decrease 
in the current flowing through such solenoid, 
with the result that the choke valve 28 moves 
toward open position, the exact amount of 
this opening movement depending upon the resistance of the temperature-responsive ele 
ment. As the temperature-responsive ele 
ment is heated, its resistance increases to de 
crease the amount of current flowing through 
the solenoid 31; and when the engine 25 has 
reached normal running temperature, cur 
rent flow through the solenoid 31 has ceased, 
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and the spring 34 holds the choke valve 28 in open position. 
It is a well known fact, that in starting 

an engine which is already warm an exces 
sively rich mixture is not only unnecessary 
but also may be detrimental to successful 
starting. My invention takes care of this; for 
when the engine is warm the tube 10 is elon 
gated, the pressure on the carbon blocks 20 
is reduced, and the resistance of the circuit 
including the solenoid 31 is so great that lit 
tle if any closing movement of the choke valve 
28 which occurs when the resistance 43 is 
short-circuited incidentally to the closing of 
the starter switch is not great enough to pro 
duce undesirably excessive enrichment. 
The arrangement illustrated in Fig. 1 has 

another advantage in that it prevents flood 
ing of the carbureter should there be con 
tinued unsuccessful attempts to start the en 
E. Such flooding would occur if the car 
ureter choke valve were closed throughout 

the duration of a relatively long and unsuc 
cessful attempt to start the engine; but in 
my invention as illustrated in Fig. 1, the 
choke valve cannot remain closed for an ex 
cessively long interval during the operation 
of the starter. This is because the heat gen 
erated by the passage of current through the 
carbon disks or blocks 20 heats the enclosing 
tube 10, thus causing it to expand and to de 
crease the pressure on the disks 20. As a 
result of this, the current supplied to the 
solenoid 31 is gradually decreased in accord 
ance with a function of time, whether or not 
the engine starts and heats the temperature responsive current-controlling device. 

I claim as my invention :- 
1. In combination with an internal com 

bustion engine having a carbureter, an igni 
tion switch, an electric starter, and a starter 
switch; an electro-magnetic device for vary 
ing the proportions of the mixture produced 
in said carbureter, a temperature-responsive 
resistance element arranged to be affected by 
engine temperature, a fixed resistance, a 

- source of current connected in series with 
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said fixed resistance, ignition switch, tem 
perature-responsive resistance element, and 
electro-magnetic device, and means opera 
tive when said starter switch is closed for 
short-circuiting said fixed resistance. 

2. In combination with an internal com 
bustion engine having a carbureter, an igni 
tion switch, an electric starter, and a starter 
switch; an electro-magnetic device for vary 
ing the proportions of the mixture produced 
in said carbureter, a temperature-responsive 
resistance element arranged to be affected by 
engine temperature, a source of current con 
nected in series with said ignition switch, 
temperature-responsive resistance element, 
and electro-magnetic device, and means op 
erative when said starter switch is closed 
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for increasing the current flowing through. 
said electro-magnetic device. 

3. In combination with an internal com 
bustion engine having a carbureter, means 
for starting said engine, an electro-mag: 
netic device for varying the proportions of 
the mixture produced in said carbureter, a 
temperature-responsive resistance element 
arranged to be affected by engine tempera 
ture, a fixed resistance, a source of current 
connected in series with said fixed resistance, 
temperature-responsive resistance element, 
and electro-magnetic device, and means for 
short-circuiting said fixed resistance when 
said starting means is operated to start the 
engine. 

4. In combination with an internal com 
bustion engine having a carbureter, means for starting said engine, an electro-magnetic 
device for varying the proportions of the 
mixture produced in said carbureter, a tem 
perature-responsive resistance element ar 
ranged to be affected by engine temperature, 
a source of current connected in series with 
said temperature-responsive resistance ele 
ment, and electro-magnetic device, and 
means for increasing the flow of current 
through said electro-magnetic device when 
said starting means is operated to start the 
engine. - - 

5. In combination with an internal com 
bustion engine having a carbureter, an igni 
tion switch, an electro-magnetic device for 
varying the proportions of the mixture pro 
duced in said carbureter, a temperature-re 
sponsive resistance element arranged to be 
affected by engine temperature, a fixed re 
sistance, a source of current connected in se 
ries with said fixed resistance, ignition 
switch, temperature-responsive resistance 
element, and electro-magnetic device. 

6. In combination with an internal com 
bustion engine having a carbureter, an elec 
tro-magnetic device for varying the propor 
tions of the mixture produced in said car 
bureter, a temperature-responsive resistance 
element, and a source of current connected in 
series with said temperature-responsive re 
sistance element, and electro-magnetic device, 
said resistance element, being responsive to 
engine temperature and being arranged to 
effect a gradual increase in resistance as the 
engine temperature increases. 

7. In combination with an internal com 
bustion engine having a carbureter, an igni 
tion switch, an electric starter, and a starter 
switch; an electro-magnetic device for vary 
ing the proportions of the mixture produced 
in said carbureter, a temperature-responsive 
resistance element, a source of current con 
nected in series with said ignition switch, 
temperature-responsive resistance element, 
and electro-magnetic device, and means oper 
ative when said starter switch is closed for 

70 

5 

8 

85. 

ey 

95 

06 

05 

120 

125 

30 



O 

s 

...O. 

s 

30 

85 

4 

increasing the current flowing through said 
electro-magnetic device. 

8. In combination with an internal com 
bustion engine having a carbureter, means for starting said engine, an electro-magnetic 
device for varying the proportions of the 
mixture produced in said carbureter, a tem 
perature-responsive resistance element, a 
source of current connected in series with said temperature-responsive resistance ele 
ment, an Ets device, and means for increasing the flow of current through 
said electro-magnetic device when said start 
ing means is operated to start the engine. 

9. In combination with an internal com 
bustion engine having a carbureter, an elec tro-magnetic device for varying the propor 
tions of the mixture produced in said car 
bureter, a temperature-responsive resistance 
element, and a source of current connected 
in series with said temperature-responsive 
resistance element, and electro-magnetic de 
vice, said resistance element effecting a grad 
ual control of the current supplied to said 
electro-magnetic device upon changes in tem 
perature. 

10. In combination, an internal combus 
tion engine, a starter device therefor, means 
for supplying air and fuel to said engine, 
current-responsive means for varying the 
relative proportions of air and fuel supplied 
to said engine, a source of current for said current-responsive device, temperature-re 
sponsive means for modifying the strength 
of current supplied to said current-responsive 
device, said temperature-responsive means 
being arranged to be responsive to engine 
temperature, and means for increasing the 
strength of current supplied to said current 
responsive device upon operation of said 
starter device. 

11. In combination, an internal combus 
tion engine, a starter device therefor, means 
for supplying air and fuel to said engine, 
current-responsive means for varying the 
relative proportions of air and fuel supplied 
to said engine, a source of current for said 
current-responsive device, temperature-re 
sponsive means for modifying the strength 
of current supplied to said current-respon 
sive device, and means for increasing the 
strength of current supplied to said current 
responsive device upon operation of said 
starter device. 

12. In combination, an internal combus 
tioh engine, a starter device therefor, means for supplying air and fuel to said engine, 
current-responsive means for increasing the 
proportion of air to fuel upon a decrease in 
the strength of the current supplied to it, a 
source of current for said current-responsive 
means, temperature-responsive current-mod 
ifying means arranged to be responsive to 
engine temperature and to decrease the cur rent supplied to said current-responsive 
means upon an increase in engine tempera 
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ture, and means for increasing the strength 
of current supplied to said current-respon 
sive device upon operation of said starter 
device. . 

13. In combination with an internal com 
bustion engine having an ignition system in 
cluding an ignition switch; a carbureter for 
supplying an explosive mixture to said en 
gine, electro-magnetic means for varying the 
proportions of the mixture produced by said 
carbureter, a source of current connected to said electro-magnetic means through said ig 
nition switch, and means for decreasing the 
strength of the current supplied to said elec 
tro-magnetic means in accordance with a 
function of time. 

14. In combination with an internal com 
bustion engine, means for supplying said en 
gine with gas and air, current-responsive 
means for varying the relative, proportions 
of gas and air supplied to said engine, a 
source of current normally connected to said 
current-responsive means when the engine is 
in condition for operation, and means for 
gradually decreasing the current supplied to 
said current-responsive means in accordance 
with a function of time. 

15. In combination with an internal com 
bustion engine having an ignition system in 
cluding an ignition switch, means for sup 
plying said engine with fuel and air, adjust 
able means for varying the relative propor 
tions of fuel and air thus applied to the en 
gine, and means operated jointly with said 
ignition switch for changing the adjustment 
of said adjustable means. 

16. A mixture enriching device for the car 
buretor of an internal combustion engine, 
comprising a source of current, a current-re 
sponsive device for varying the proportions 
of the mixture produced in said carburetor, 
and a temperature-responsive variable resist 
ance connected in circuit with said current 
source and current-responsive device. 

17. A mixture enriching device for the car 
buretor of an internal combustion engine, 
comprising a source of current, a current-re 
sponsive device for varying the proportions 
of the mixture produced in said carburetor, 
and arranged to increase the relative propor 
tion of fuel to air as the current supplied it 
is increased, and a temperature-responsive 
variable resistance connected in circuit with 
said current source and current-responsive de 
vice and arranged to decrease gradually the 
current supplied to said current-responsive 
device upon an increase in temperature. 

18. A mixture enriching device for the car 
buretor of an internal combustion engine, 
comprising an electric circuit including a 
source of current, a current-responsive device 
for varying the proportions of the mixture 
produced in said carburetor, and tempera 
ture-responsive means controlling the cur 
rent supplied to said current-responsive de 
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yice, said temperature-responsive device be 
ing arranged to be heated by the passage of 
Current through the circuit. 

19. In combination with the carburetor of 
an internal combustion engine having an as 
sociated engine starter, a device operative 
with said starter for enriching the mixture 
produced in said carburetor, and means 
operating independently of the engine for 
gradually decreasing the mixture-enriching 
effect of said device in accordance with a 
function of time. 

20. In combination with the carburetor of 
an internal combustion engine having an as 
sociated engine starter, a device operative 
with said starter for enriching the mixture 
produced in said carburetor, and means oper 
ating independently of the engine for limit 
ing the time during which said device is oper 
ative to enrich the mixture. 

21. In combination with a carburetorfor an 
internal combustion engine having an associ 
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ated engine starter, a device for controlling 
the proportions of the mixture produced in 
said carburetor, said device including an op 
erating member movable in one direction to 
increase the proportion of fuel to air and in 
the other direction to decrease such propor 
tion, yielding means tending to move said 
member in the latter direction, mechanism 

of the mixture produced in said mixture-sup 
plying means. 

In witness whereof, I have hereunto set 
my hand at Indianapolis, Indiana, this 11th 
day of May, A.D. one thousand nine hundred and twenty-eight, 

GLEN R. SISSON. 
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jointly operative with said starter for moving 
and holding said member in opposition to 
said yielding means, and means operating 
independently of the engine for limiting the 
time during which said mechanism is opera 
tive. 

22. In combination with an internal com 
bustion engine having an ignition system in 
cluding an ignition switch; a carbureter for 
supplying an explosive mixture to said en 
gine, electro-magnetic means for varying the 

carburetor, and a source of current, said elec tro-magnetic means being arranged to be 
connnected to said current-source only when 
said ignition switch is closed. 

SO 

s 

23. In combination with an internal com 
bustion engine having an ignition system, 
means for supplying an explosive mixture of 
fuel and air to said engine, electro-magnetic 
means for varying the proportions of the 

means, a source of current, and a switch for 
jointly controlling the connection of said ig 
Inition system and said electro-magnetic 
means to said current-source. 

24. In combination with an internal com 
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proportions of the mixture produced by said 

10 

ill 

mixture supplied by said mixture-supplying 
20 

bustion engine having an ignition system in. 
cluding an ignition switch, a starting device 
for said engine, means for supplying an ex 
plosive mixture of fuel and air to said engine, 
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and mechanism operative jointly with said 
starting device and only when said ignition 
switch is closed for varying the proportions 
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