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This invention relates to the subject of my 
pending application No. 600,038, filed March 19, 
1932, now Patent No. 2,348,033. In the inven 
tion of that application, I provide means for reg 
ulating the richness of the mixture supplied to 
an internal combustion engine through control 
of air admission, or the action of the choke valve, 
utilizing intake manifold pressure to act upon 
said choke valve through the medium of a dia 
phragm, and being subject to the mixture tem 
perature through a thermostat. I also use this 
means for providing throttle opening while start 
ing, or when the engine starts to stall. My ar 
rangement was such that immediately the dia 
phragm starts to move under suction, the choke 
valve opens and the throttle starts to close. 

I have found it extremely desirable, especially 
with a choke valve offset, so as to tend to open 
by Suction, and when starting a cold engine, to 
allow a slight flutter of the choke valve while 
Cranking, that is to say, a slight opening of the 
Valve on the suction stroke followed by closing of 
the valve on the compression stroke, thus ad 
mitting the slight amount of air necessary to 
provide a firing mixture, and doing away with 
the necessity of providing a bleeder or auxiliary 
air valve. This flutter should take place with 
out corresponding opening and closing of the 
throttle Valve. I also find it desirable to make 
a sharp distinction between the amount which 
the choke valve opens under the cranking vac 
uum, and the amount which it opens under the 
-firing vacuum. In my present, invention I pro 
vide means for procuring the desired flutter with 
out disturbing the throttle opening, and for 
sharply defining the amount of choke opening 
under cranking vacuum. 
I also find desirable a connection between the 

diaphragm and the choke valve which is yielding 
for a portion of its action and positive through 
the remainder. This allows the thermostat, 
when in its cold position, to exert still more re 
sistance to the opening of the choke. valve and 
thus provide a richer mixture when the engine 
is cold. This also permits the use of a lower 
powered, and hence cheaper, thermostat to give 
the desired control. If a high powered thermo 
stat is used, it may be sufficiently strong to pre 
vent the desired choke valve flutter when the 
engine is cold, I: therefore provide yielding 
means between the thermostat and the choke 
valve which will allow this desired flutter or open 
ingregardless of the strength of the thermostat. 

'I do not restrict myself to an embodiment of 
my invention which will contain all or any nun 
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bert of the features or the devices before men 
tioned and hereinafter to be described, but my 
invention is to be understood as consisting in 
whatever is described by or is included within 

O 

the terms or scope or legal meaning of the ap 
pended claims. 

Referring to the drawing which for the pur 
pose of clarity of illustration is somewhat dia 
grammatical, 
Fig.1 is an elevation of the carburetter portion 

of an internal combustion engine embodying my 
invention; 

Fig. 2 is a detail view of the choke lever, dia 
phragmrod and thermostat lever of a different 
construction from what is shown in Fig. 1. 

Fig. 3 is a detail view, in horizontal section, on 
the line 3-3, Fig. 1. S. 
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I illustrate my invention as applied to a car 
buretter, 0,...of the so-called "down-draft' type, 
and which is bolted to the intake manifold it, 
from which the mixture flows to the engine. Air 
enters the carburetter through port f2, the 
amount of air supplied being controlled by the 
choke valve 13, which is shown of the balanced 
butterfly type. It may, however, be of any type. 
The supply of mixture from the carburetter to 
the engine is controlled by the throttle valve 4, 
which is manually operated in the usual manner. 
Fuel is fed to the carburetter from a float cham 
ber through jets in the ordinary manner. As the 
method of feeding fuel forms no part of my in 
Wention, the fiOat chamber and jets are not ill 
lustrated, 
The choke valve f3 is fastened to a shaft 5 

to the squared end of which is fastened the choke 
lever 6. The valve is normally held closed by 
coil spring 7, one end of which is fastened to 
lever 6, and the other end to the carburetter 

40 body. Choke valve 3 is opened by, and accord 
ing to the degree of engine suction, by motion of 
an engine vacuum actuated diaphragm 18, trans 
mitted by diaphragm rod 9, to a pin 20, fixed 

45 
on lever 6. The diaphragm is held on rod (9 by 
flanges 2 f and 22, nut 23 and collar 24, the lat 
ter serving as a limit stop by abutting the adja 
cent end wall 25, of the diaphragm chamber when 
the diaphragm is moved to that position by 
spring 26, when there is no engine vacuum. The 

50 diaphragm is tightly clamped at its outer rim 
at a point between wall 25, and the opposite end 
wall 27, and the space between the latter and 
the diaphragm is connected by pipe 28, with the 

55 
carburetter or intake manifold on the engine side 
of the throttle, so that the vacuum acting on 
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diaphragm. fs, is that existing in the intake 
manifold. . . . . 
A lever 29 is pivoted on stud 30, fast in body 

9, and has an arm 3, which encircles rod 9, 
Which arm is held against stop pin 32, by spring 
33. The other arm 34, of lever 29, has a slip 
joint connection with throttle arm 35. This is 
formed by rod 36, which is longitudinally slid 
able in holes in one end of link 37, and provided 
With a stop collar 38, and an adjustable con 

is a threaded rod 39, screwed into the other end 

10 

nection between rod 37, and throttle arm 35, that 

of link 37. With this slipjoint connection, it is 
apparent that rotation of lever 29 in a clock 
Wise direction can move arm 35, to open the 
throttle f4, but the throttle is free to open or 

15 

close beyond this position without affecting lever 
29. Rod 36, has slidably mounted upon it flanged. 
Sleeve 40, held by spring 4, against the end of 
arm 42, of choke lever 6, spring 4 being of such 
length that with choke valve 3, closed and 
throttle f4, slightly opened, sleeve 40, will ap 
proximately touch arm 42. The length and 
Strength of Spring 4, are varied to suit different 
carburetters. Throttle lever 35 is provided with 
the Customary stop 43 and stop screw 44. 

For controlling the position of choke valve 3, 
according to mixture temperature, I provide a 
thermostat 45, which is preferably of the bi 
metal coil Spring type, although I do not limit 
myself to this type, and which I have shown with 
the outer end 46, in intimate contact with the in 
take manifold casting so that the position of the 
thermostat arm 4, reflects the temperature of 
the mixture. However, the thermostat can be 
located at any desired place. The other inner 
end 48, of the thermostat coil is fastened to shaft 
49, to which is fastened arm 4, and the thermo 
stat coil is so arranged that heating it causes arm 
4 to move in a clockwise direction. I prefera 
bly shroud thermostat 45 with a cover 50 which 
in this case I have designed to provide also a 
Support for the shaft 49, and a means for clamp 
ing the thermostat to the intake manifold. Arm 
A is connected by rod 5, and adjustable con 
nection 52 with lever 53, pivoted on stud 54. A 
stop pin 55 limits movement of lever. 53, in a 
counter-clockwise direction. A pin 56, on lever 
53, coacts with jaw face 57, of lever 6, to provide 
a yielding stop against opening movement of 
choke Valve 3, when the thermostat is cold, the 
position of pin 56, and hence the degree of resist 
ance to opening, depending on the temperature of 
the thermoStat. When the thermostat becomes 
hot, pin 56 coacts with jaw face 58, of lever 6, 
and forms a positive stop against the closing of 
choke valve f3. 
To allow more original opening of choke valve 

3, when arm 53 is in its cold position, I may pro 
vide a yielding connection between pin 56 and 
lever 6, as in Fig. 2, where spring 59 fastened to 
lever 6, gives a yielding connection with pin 
56, for the first opening movement of lever 6, 
and by abutting against face 60, then gives a 
positive connection. 
I may use a positive connection between rod 

i9, and lever 6, as shown in Fig. 2, where jaw 6, 
directly abuts pin 20, or a yielding connection as 
shown in Fig. 1, where spring 62, fastened to rod 
9, co-acts with pin 20, jaw 6 in this case fur 

nishing a positive stop to movement of spring 62. 
As hereinbefore described, rod 9 is free to slide 

in arm 3 of lever 29, but continued movement 
Cf the rod to the right under action of intake Suc 
tion and against the pressure of Spring 26, causes 

20 

25 

30 

35 

40 

50 

60 

65 

75 

4. 
lug 63 on rod 9 to engage arm 3, so that furthér 
movement to the right of rod 9, moves lever 29 
in counter-clockwise direction, and also brings 
Spring 33 into combination with spring 26, to 
resist movement of rod 9. 
The operation of the mechanism is as follows: 

The throttle stop screw 44, is adjusted with rela 
tion to stop 43, to give the desired idling speed 
When the engine is hot, and connection 39 is ad 
justed so that when lever arm 31 abuts stop pin 
32, the throttle is open considerably more than 
at normal idling speed. Assume the engine 
Stopped and cold, then lever 53 is held against 
Stop 55 by thermostat 45. As there is no vacuum 
in the manifold, rod 9 is held by spring 26 in its 
extreme left position with collar 24 abutting 
against chamber Wall 25, choke valve i3 is held 
shut, and Spring 33 holds arm 3 ? against stop 32, 
and thus, by rod 36, collar 38, link 37 and con 
nection 39, holds throttle 4 slightly open, all as 
illustrated in Fig. 1. 
The engine is cranked, thus causing a low vac 

uum in the intake manifold and communicated 
through pipe 28, to the diaphragm chamber to 
actuate diaphragm 8. This low vacuum is 
enough to overcome the resistance of spring 26, 
moving rod 9 to the right until lug 63 engages 
lever arm 3, when movement of rod 9 stops, 
as the cranking vacuum is not enough to over 
come the resistance of spring 33. This move 
ment of rod 9 to the right tends through spring 
62 and pin 20, to move lever 6, counter-clockwise, 
thus opening the choke, and as there is a slight 
amount of play between pin 56 and jaw face 57, 
a slight opening is obtained before thermostat 
lever 53 begins to offer resistance. At cranking 
speed, the movement of diaphragm 8 will tend 
to be intermittent, due to the alternate suction 
and compression strokes of the engine pistons, 
hence choke valve 3 will have a slight flutter. 
When the engine is very cold the thermostat holds 
lever 53 hard against its stop pin 55, and pin 
56 offers so much resistance to movement of lever 
f6, that spring 62 compresses, and the choke 
opens but slightly. If the engine is Warmer, how 
ever, lever 53 offers less resistance to movement 
of arm S, and spring 62 either does not com 
press at all, or but slightly, thus giving a greater 
choke opening for cranking when the engine is 
warm than when it is very cold. I thus provide 
for regulation of the cranking opening of the 
choke valve by the degree of opposition between 
thermostat lever 53 and Spring 62. I obtain a 
similar result, but in a different manner by what 
is shown in Fig. 2, where rod 9 positively acts on 
lever 6 through lug 6 and pin 20. The amount 
of choke opening is thus dependent on the op 
position between lever 53 and spring 59. In this 
case, the amount of movement of rod 9 to the 
right is dependent on the action of spring 59 and 
arm 53. 
Immediately the engine starts firing, the firin 

vacuum (which is much greater than the start 
ing vacuum) is enough to overcome the resistance 
of spring 33, and rod f 9 moves still farther to the 
right, thus opening the choke still more, the 
amount of opening depending upon the degree of 
Vacuum and the resistance which the thermostat 
offers through arm 53 and pin 56 to the move 
ment of lever 6, this resistance being greater the 
colder the engine. If the engine is warm at start 
ing, the thermostat offers but little resistance, and 
if it is at its normal running temperature, the 
thermostat has rotated lever 53 sufficiently in 
clockwise direction that the choke valve is posi 
-tively held wide open. 
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The overcoming of the resistance of spring 33 
by movement of rod 19, farther to the right, by 
the firing vacuum, causes lug 63, to rotate lever 
29 counter-clockwise, thus allowing throttle 4 
to close toward its normal idling position, the 
degree of closure depending on the temperature 
through the resistance offered by thermostat arm 
53. Thus the idling speed with a cold engine 
will be greater than that with a warm or hot 
engine. 
When the throttle is operated manually to vary 

the engine speed, opening the throttle causes the 
vacuum to drop. This allows the choke valve to 
close, which action may give too rich a mixture. 
However, as the throttle is opened, sleeve 40 is 
pushed by spring 4, against arm 42 on lever 6, 
tending to open the choke, thus overcoming the 
effect due to the vacuum drop. This opening be 
ing resisted by thermostat arm 53, it will be seen 
that a proper running mixture is attained 
through the co-operation of intake manifold pres 
sure, engine temperature and throttle opening, 
and none of these elements can be left out of 
consideration and still have a proper mixture. 

If the engine while idling either hot or cold 
tends to stall, the vacuum immediately drops to 
a degree where diaphragm 18 is unable to over 
come the resistance of spring 33, which imme 
diately rotates lever 29 clockwise, thus opening 
the throttle valve and preventing stalling. 
What I claim is: 
1. Fuel control means for engines comprising 

a fuel conditioning device for delivering the con 
ditioned fuel to the engine, two valves associated 
with said device in the line of flow of fuel-form 
ing elements to and through said device, au 
tomatic valve-moving means subject to intake 
pressure at a point beyond said device for caus 
ing fuel conditioning movement of said valves, 
a yielding connection between Such means and 
one of Said valves to permit a lag in its initial 
movement, and temperature responsive means 
acting to modify the action of said valve-moving 
e3S . - - - 

2. Fuel control means as in claim 1 for an in 
ternal combustion engine in Which the condition 
ing device is a carburetter and the valves are, 
respectively, throttle and choke valves. 

3. Fuel control means as in claim 1 for an in 
ternal combustion engine in which the condition 
ing device is a carburetter and the valves are, 
respectively, throttle and choke Valves, and hav 
ing manual throttle-opening means and the .de 
gree of choke being affected by opening the 
throttle thereby. 

4. Fuel control means as in claim 1 for an inter 
nal combustion engine in which the conditioning 
device is a carburetter and the valves are, respec 
tively, throttle and choke valves, and the throttle 
valve is manually operable, and an operative con 
nection between throttle and choke valves. 

5. Fuel control means as in claim 1 for an in 
ternal combustion engine in which the condition 
ing device is a carburetter and the valves are, 
respectively, throttle and choke valves, and the 
throttle valve is manually operable, and an Opera 
tive connection between throttle and choke 
valves, said connection being yieldable in the di 
rection to transmit motion from the throttle Valve 
to the choke Valve. 

6. Fuel control means for internal combustion 
engines comprising a carburetter, a choke valve, 
a throttle valve, valve-moving means for both 
valves subject to intake manifold pressure and 
movable in one direction, thereby, and a plurality 
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6 
of successively acting yieldable resistances to 
movement of said valve-moving means. 

7. Fuel control means for internal combustion 
engines comprising a carburetter, a choke valve, 
a throttle valve, valve-moving means subject to 
intake manifold pressure and movable in one di 
rection thereby, said movement first opening the 
choke valve and then closing the throttle valve 
while the opening of the choke valve continues. 

8. Fuel control means as in claim 7 in which 
comparatively low resistance is opposed to pri 
mary opening of the choke valve and a substan 
tially higher resistance is opposed to the closing 
of the throttle valve and further movement of 
the choke valve. y 

9. Fuel control means as in claim 6 having tem 
perature responsive means acting to modify ac 
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tion of the valve-moving means. 
10. Fuel control means as in claim 6 having 

temperature responsive means acting to modify 
action of the valve-moving means and having 
manual throttle opening means, the degree of 
choke being affected when the throttle is opened. 

11. Fuel control means for an internal combus 
tion engine comprising a carburetter having a 
choke valve, means operatively connected with 
the choke valve and situated to be actuated by 
the engine vacuum when cranking and when fir 
ing that varies the amount of opening of the 
choke valve according to the vacuum in the re 
spective cases, the opening being slight under 
cranking vacuum, the valve being free to flutter 
during cranking, a throttle valve, an operative 
connection between choke valve and the throttie 
valve that permits fluttering movement of the 
choke valve independently of the throttle valve, 
and an operative connection between said vacu 
um actuated means and the throttle valve. 

12. In an internal combustion engine, a car 
buretor, a suction operable choke valve. for said 
carburetor, means acting in addition to the suc 
tion applied directly to said choke and operated 
by said engine for controlling said choke valve, 
said operating means tending to close said choke 
valve when said engine is operating at 100 R.P. M. 
or less and said means tending to open said 
choke valve when said engine is operating at 
Speeds substantially above 100 R. F. M., and tem 
perature controlled means for limiting the move 
ment of said control means. 

13. Fuel control means for an internal com 
bustion engine comprising a carburetor for de 
livering conditioned fuel to the engine, throttle 
and choke valves associated with said carburetor 
in the line of flow of fuel-forming elements to 
and through said carburetor, automatic valve 
moving means subject to intake pressure at a 
point beyond said carburetor for causing fuel 
conditioning movement of said valves, a yield 
ing connection between such means and one of 
said valves to permit a lag in the initial move 
ment of said Valve, and temperature responsive 
means acting to modify the action of the valve 
moving means. 

14. Fuel control means for an internal com 
bustion engine comprising a carburetor for de 
livering conditioned fuel to the engine, throttle 
and choke valves associated with said carburetor 
in the line of flow of fuel-forming elements to 

70 

75 

and through said carburetor, manual throttle 
Opening means associated With said carburetor, 
the degree of choke being affected by opening the 
throttle thereby, automatic valve-moving means 
subject to intake pressure at a point, beyond said 
carburetor for causing fuel conditioning move 
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ment of said valves, a yielding connection be 
tween such means and one of said valves to per 
nit a lag in the initial movement of said valve, 
and temperature responsive means acting to mod 
ify the action of said valve-moving means. 

15. Fuel control means for an internal com 
bustion engine comprising a carburetor for de 
livering conditioned fuel to the engine, a choke 
Valve and a manually operable throttle Valve as 
Sociated With Said carburetor in the line of flow 
of fuel-forming elements to and through said 
carburetor, an operative connection between the 
throttle and choke valves, automatic valve-moV 
ing means subject to intake pressure at a point 
beyond said carburetor for causing fuel condi 
tioning movement of said valves, a yielding Con 
nection between such means and One of said 
valves, and temperature responsive means acting 
to modify the action of said Valve-moving means. 

16. Fuel control means for an internal combus 
tion engine comprising a carburetor for deliver 
ing conditioned fuel to the engine, a choke Valve 
and a manually operable throttle Valve associated 
With Said carburetor in the line of flow of fuel 
forming elements to and through said carburetor, 
an Operative connection between the throttle and 
choke valves, said connection being yieldable in 
the direction to transmit motion from the throt 
tle valve to the choke valve, automatic valve 
moving means subject to intake pressure at a 
point beyond said carburetor for causing fuel 
conditioning movement of said valves, a yielding 
connection between Such means and one of said 
Valves, and temperature responsive means act 
ing to modify the action of said valve-moving 

ea.S. 
17. In an internal combustion engine having 

an intake manifold, a carburetor, a choke valve, 
means for opening said choke valve when the 
temperature is high, means for closing the choke 
Valve when the temperature is low, a suction ac 
tuating element responsive to pulsations of the . 
motor being cranked when the choke valve is in 
position, resilient means connecting said suction 
responsive element to said choke valve for setting 
up a fluttering action during cranking, a throttle 
Valve, means for holding said throttle valve in 
partial Open position at low vacuum, and means 
for varying the low vacuum position of said 
throttle in accordance with temperature. 

i8. The substance of claim 17 characterized in 
that the low vacuum position of the throttle is 
independent of the fiuttering movement. 

19. In a carburetor for attachment to an in 
take manifold of an internal combustion engine, 
a throttle valve, a choke valve, said choke valve 
having its position determined by the position of 
the throttle as the throttle valve is moved from 
its closed position, means for holding said throt 
the valve in partially opened position at low vac 
uum, and means for varying and maintaining 
Said choke position dependent upon said throttle 
position as controlled by temperature and vac 

. 
20. In an internal combustion engine having 

an intake manifold, a carburetor, a choke valve, 
means for opening said choke valve when the 
temperature is high, means for closing said choke 
Valve when the temperature is low, a suction ac 
tuated element responsive to pulsations of the 
motor being cranked with the choke valve in 
closed position, and resilient means connecting 
Said suction responsive element to said choke 
valve for Setting up a fluttering action. during 
cranking. 
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21. In an internal combustion engine having 

an intake manifold, a carburetor, a choke valve, 
means for opening said choke valve when the 
temperature is high, means for holding said choke 
Valve in closed position when the temperature is 
low, a suction actuated element responsive to 
Suction variations in said manifold, Spring means 
for retaining said suction responsive element in 
its inoperative position, resilient means opposing 
said Spring means, a resilient connection between 
said suction actuated element and said choke 
valve, said choke valve being fully responsive to 
Said suction actuated member upon normal vac 
uum Conditions. When the temperature is high in 
the manifold and independent of said resilient 
connection, and means for opening said throttle 
beyond fast idle position for cold starting. 

22. The Substance of claim 21 characterized in 
that means are provided for positively opening 
Said choke valve upon a drop in manifold vac 
uum due to movement of said throttle to open 
position. 

23. The Substance of claim 21 characterized in 
that means are provided for opening the choke 
upon a drop in vacuum due to movement in said 
throttle to an open position, said choke position 
being determined by temperature. 

24. In a carburetor, a choke valve, a heat re 
Sponsive device for controlling the choke valve, 
a suction responsive element operatively connect 
ed with said choke valve for setting up a flutter 
ing action when the motor is cranked with the 
choke valve in closed position, said fluttering ac 
tion being independent of the action of the heat 
responsive device. 

25. In a carburetor, a choke valve, a heat re 
Sponsive device for controlling the choke valve, a 
Suction responsive element resiliently connected 
with Said choke valve for setting up a fluttering 
action when the motor is cranked with the choke 
Valve in closed position, said fluttering action 
being independent of the action of the heat re 
Sponsive device. 

26. In a carburetor, a choke valve, a throttle 
5 valve, a heat responsive device for controlling the 
choke valve, an operative connection between the 
choke valve and the throttle valve, a heat respon 
Sive device for controlling the choke valve, a suc 
tion responsive element operatively connected 
With Said choke valve for setting up a fluttering 
movement of the choke valve when the motor is 
Cranked with the choke valve in closed position 
and independent of said heat responsive device 
and an Operative connection between said vacuum 
actuated means and the throttle valve. 

27. In a carburetor for attachment to an in 
take manifold of an internal combustion engine, 
a throttle valve, a choke valve, the position of 
which is determined by the position of the throt 
tle, means for holding said throttle valve in par 
tially open position at low vacuum, and means 
controlled by temperature and vacuum for vary 
ing Said choke position, said vacuum controlled 
means being initially ineffective to operate said 
choke. 

28. In a carburetor for attachment to an intake 
manifold of an internal combustion engine, a 
throttle valve, the position of which is controlled 
by temperature, a choke valve, the position of 
Which is determined by the position of the throt 
tle, means for holding said throttle valve in par 
tially open position at low vacuum, and means 
controlled by temperature and vacuum for vary 
ing Said choke position. 

29. In an internal combustion engine, a choke 
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valve movable towards open position by suction, duction conduit, a choke valve movable towards 
a choke shaft for mounting said choke valve, and open position by suction means, and operating 
Spring means for preventing initial opening move- means between said choke valve and suction 
ment of Said choke valve by suction during cold means including a clutch, said clutch being inop 
starting, said spring means engaging a member 5 erative during the initial movement of said suc 
fixed to said shaft. tion means. 

30. In an internal combustion engine, an in- - WARREN F. STANTON 


