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UNITED STATES PATENT of FICE 
2,603,198 

AUTOMATIC CHOKE VALVE 
Clarence J. Swigert, West Hartford, Conn., as 

signor, by mesne assignments, to General 
Motors Corporation, Detroit, Mich., a corpo 
ration of Delaware 

Original application August 29, 1932, serial No. 
630,805, now Patent No. 2,42,030, dated Sep 
tember 9, 1947. Divided and this application 
August 30, 1947, Serial No. 71,498 

(C. 23-9) 15 Claims. 

To facilitate starting and to insure most effi 
cient operation of an internal combustion engine 
under different conditions, there is commonly 
provided in the air intake passage to the carbu 

2 
engine with the parts in the positions which they 
occupy when the choke valve is nearly fully 
closed. 

Fig. 6 is a section taken on the lines 6-6 of 
retor of the engine a valve, commonly called a 5 Figs. 5 and 7. 
'choke valve,' which controls the flow of air Fig. 6a is an enlarged exploded perspective view 
through the passage and, consequently, the ratio of parts Of the mechanism shown in Figs, 5 and 6. 
of fuel to air in the combustible mixture Supplied Fig. 7 is a fragmentary view taken as indicated 
by the carburetor to the cylinders of the engine. by the line - of Fig. 6. 
Many mechanisms, some of which regulated the 10 Fig. 8 is a fragmentary section taken on the 
position of the choke valve in accordance with the line 8-8 of Fig. 5. . . . . 
temperature of the engine and others of which Fig. 9 is a view of a third form of choke valv 
regulated the position of the choke valve in ac- regulating mechanism in which my invention is 
cordance with the speed and load of the engine, embodied installed on an internal combustion 
have been suggested for automatically regulating 15 engine. . . . . . . . " . . . . . . 
the position of the choke valve of an internal in FigS. 1 to 4 of the drawing, there is shown 
combustion engine. However, since, as my ex- part of the induction system of an internal com 
periments have shown, the ratio of fuel to air bustion engine which includes a carburetor 
which is desirable in the combustible mixture into which air is drawn through the conduit 
supplied to the cylinders of an internal combus- 20 and from which combustible mixture is dis 
tion engine is a function both of the temperature charged through the conduit 2 and a manifold 
and of the speed and load of the engine, none of . , 3 through which the combustible mixture dis 
these mechanisms has entirely satisfactorily ac- charged from the conduit 2 is conducted to the 
complished the result that it was designed to intake ports of the cylinders of the engine. 
accomplish. 25 Within the conduit 12 on the shaft 14, there is 
This invention relates to mechanism for auto- mounted a throttle valve 52 of the butterfly type, 

matically regulating the position of the choke and within the conduit on the shaft 5, there 
valve of the carburetor of an internal combustion is mounted a choke valve 6 of the butterfly typa 
engine and resides principally in such a mecha- which is notable. Only in this, that, as shown in 
nism which is so constructed and/or arranged 30 the drawing, the portion thereof which moves 
that the position of the choke valve is affected by inWardly as the valve opensis of greater area, than 
both the temperature and the speed and load of the portion on the opposite side of the shaft f 5 
the engine. This application is a division of my and, consequently, that flow of air into the car 
application, Serial No. 630,805, filed August 29, buretor will tend to open it. 
1932, which has matured into Patent 2,427,030, 35 In the form shown in Figures 1 to 4, the mech 
dated September 9, 1947. anism in which my invention is embodied includes 
For a better understanding of the nature and a body which consists of a pair of spaced par 

objects of the present invention, reference is made allel Walls 8 and 9 mounted on and formed 
to the following specification in which there are integrally with a base 20 which is seated on and 
described the preferred embodiments of my in- 40 Secured by means of screws, such as 2, to the 
vention which are illustrated in the accompany- intake manifold 3. The open sides of the body 
ing drawing. 7 are closed by a cover 22. . 

In the accompanying drawing: To the outer side of the wall 8, there is secured 
Fig. 1 is a view of choke valve regulating mech- an element 23 on which there is provided a sleeve 

anism in which my invention is embodied in- 45 like extension which projects through an opening 
Stalled on an internal combustion engine. in the wall into the interior of the body 7. In 

Fig. 2 is a top plan view of the mechanism the element 23, there is journalled a hollow shaft 
shown in Fig. 1 with the cover removed. 24 which projects into the interior of the body 7 

Fig. 3 is a section taken on the line 3-3 of beyond the mentioned extension of the element 
Fig. 2. 50 23. Through the hollow shaft 24 and through 

Fig. 4 is a Section taken on the line 4-4 of the wall 9 of the body, there extends a shaft 25 
Fig. 3. - which is journalled in the hollow shaft and in the 

Fig. 5 is a view of a second form of choke valve Wall 9. To the end of the shaft 25 which extends 
regulating mechanism in which my invention is through the wall 9, there is fixed, without the 
embodied installed on an internal combustion 55 body 7, a crank arm 26 which is connected by a 
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link 27 to an operating arm 28 which is fixed to 
the shaft on which the choke valve 6 is mounted. 
To the opposite end of the shaft 25, beyond the 
outer end of the hollow shaft 24, there is secured 
the inner end of a bimetal thermostatic coil Spring 
29 which is located within a cup-shaped housing 
30 which is secured to the element 23 by the 
screws 3 which secure it to the wall 8. The 
outer end of the thermostatic spring 29 is secured 
to the outer end of an arm 46 whose inner end is 
fixed to the outer end of the hollow shaft 24. 
In the walls f 8 and 9 of the body, there are pro 
vided aligned openings through which extends 
and in which there is journalled a shaft 32 on 
one of whose ends, without the body, there is 
fixed a crank arm 33 which is connected, through 
a link 34, a bell crank 35 and a link 36, to an arm 
37 which is fixed to the shaft on which the throttle 
valve 52 is mounted. 
On one end of the base 20 and integral there 

with, there is formed a hollow cylinder 38 whose 
outer end is closed by a head 39 and whose Open 
inner end is located between the walls 8 and 9. 
The interior of the cylinder communicates with 
the interior of the intake manifold 3 through 
a passage 40 which extends through the head 39, 
the base 20 and the upper wall of the intake 
manifold. Within the cylinder 38, there is lo 
cated a piston 4 which is urged away from the 
head end of the cylinder and toward the abut 
ment 5 which serves to limit its outward nove 
ment by a coil spring 42 and whose outer end is 
connected by a link 43 to the arm 44 of a bracket 
45 which is fixed to the portion of the hollow 
shaft 24 within the body. 
On the shaft 32, within the body 7, there is 

mounted sufficiently loosely as to be freely ro 
tatable thereon a U-shaped element 47. One of 
the arms of the element 4 extends between the 
branches of a bifurcated arm 48 which is formed 
on the bracket 45 and overlies a pin 49 which 
extends therebetween; and the other of the arms 
of the element 47 is located between the arm 48 
and the wall 9 of the body. Between the ele 
ment 4 and the wall 9 of the body, there is 
fixed to the shaft 32 a similar U-shaped element 
50. To the shaft 25 between the inner end of the 
hollow shaft 24 and the wall 9 of the body, there 
is fixed an arn 5 whose extremity overlies the 
juxtaposed arms of the elements 47 and 50. 

While, as indicated in Figure 3, the choke valve 
regulating mechanism illustrated in Figures 1, 2, 
3 and 4 of the drawing and hereinbefore de 
Scribed is designed to be installed on an engine 
with the thermostatic spring 29 located in such 
close juxtaposition to the exhaust manifold fill 
thereof that it will be affected by the heat radi 
ated therefrom, it will be understood that, if so 
desired, the mechanism may be so installed that 
the thernostatic spring will be affected by heat 
radiated from a part of the engine other than the 
exhaust manifold. 
The thermostatic Spring 29 is so constructed 

and arranged that (), as its temperature rises, 
it tends to rotate the Shaft 25 in Such a direction 
(counter-clockwise, as viewed in Figure 1, or 
clockwise, as viewed in Figure 4) as to move the 
choke valve 6 toward open position and to ro 
tate the hollow shaft 24 in such a direction 
(counter-clockwise, as viewed in Figure 4) as to 
move the piston 4 away from the head end of 
the cylinder 38, and (2), as its temperature falls, 
it tends to rotate the shaft 25 in Such a direction 
(clockwise, as viewed in Figure 1, or counter 
clockwise, as viewed in Figure 4) as to move the 

0 

4 
choke valve toward closed position and to rotate 
the hollow shaft 24 in such a direction (clock 
wise, as viewed in Figure 4) as to move the piston 
toward the head end of the cylinder and (3), 
when its temperature falls below a preselected 
minimum (e. g., 70° F. to 80° F.), it will, if un 
resisted, maintain the choke valve in fully closed 
position. From what has been said in the pre 
ceding sentence, it will be apparent that the 
thermostatic spring 29, when its temperature is 
below the mentioned preselected minimum, tends 
to maintain the choke valve in fully closed posi 
tion and, when its temperature equals or ex 
ceeds the mentioned preselected minimum, tends 
to regulate the position of the choke valve in ac 
cordance with its temperature and, consequently, 

5 5 

60 

75 

in accordance with the temperature of the ex 
haust manifold 1. 

It will, however, be noted that, when the en 
gine on which the mechanism shown in Figures 
1, 2, 3 and 4 is installed is operating, two other 
forces, viz., the flow of air through the conduit 
f and the pressure within the intake manifold 
may affect the position of the choke valve 6 and, 
consequently, that the position of the choke valve 
is a function of both the temperature and the 
speed and load of the engine. It is obvious that 
an increase in the rate of flow of air through 
the conduit will tend to move the choke valve 
toward its fully open position, through the shaft 
25, coil up the thermostatic Spring 29 and 
through it, the hollow shaft 24, the bracket 45 
and the link 43 move the piston. A toward the 
head end of the cylinder 38 and that a decrease 
in the rate of flow of air through the conduit 

will tend to permit the thermostatic Spring 
29 to uncoil and the spring 42 to expand and 
move the piston away from the head end of the 
cylinder and the thermostatic spring and/or the 
Spring, thus, 42 to move the choke valve toward 
its fully closed position. It is also apparent that 
a decrease in the pressure within the intake 
manifold of the engine will tend to move the 
piston 4 toward the head end of the cylinder 
38 and, through the link 43, the bracket 45, the 
hollow shaft 24 and the arm 46 coil up the 
thermostatic spring 29 and move the choke valve 
toward its fully open position and that an in 
crease in the pressure within the intake manifold 
will tend to permit the Spring 42 to move the 
piston 4 away from the head end of the cylinder 
and, through the mentioned elements, uncoil the 
thermostatic spring and move the choke valve 
toward its fully closed position. 
As shown in Figure 1, when the choke valve 
6 is in its fully closed position, the center of the 

pivotal connection between the arm 26 and the 
link 2 is located slightly to the side of the line 
joining the axis of the shaft 25 and the center 
of the pivotal connection between the link 27 
and the arm 28 opposite that on which it is lo 
cated when the choke valve is in its fully or 
partially open position. Consequently, when the 
choke valve is in its fully closed position, flow 
of air through the conduit f will be ineffective to 
move the choke valve toward its fully open posi 
tion and, if the engine be started with the choke 
valve in this position, it will continue to operate 
with the choke valve in its fully closed position 
until the temperature of the thermostatic spring 
29 has increased and/or the pressure in the in 
take manifold has decreased to such an extent 
that the tendency of either or both of these forces 
to rotate the shaft 25 in such a direction as to 
open the choke valve becomes sufficient to move 
the Center of the pivotal connection between the 
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arm 26 and the link 27. 'over center,' after which 
the flow of air through the conduit will be 
come a factor in determining the position of the 
choke valve. The feature of the mechanism de 
scribed in this paragraph is important because 
it insures that if the engine on which the nech 
anism is installed is started when its temperature 
is lower than the mentioned preselected mini 
mum, it will, for a sufficiently lengthy period to 
avoid a “false' start, be supplied with the very 
rich combustible mixture which is eSSential to 
quick and easy starting of the engine under these 
conditions. 
In connection with the mechanism shown in 

Figures 1, 2, 3 and 4, it will be noted that when 
the choke valve is in its fully closed position, 
the pin 9 on the arm 8 of the bracket 5 is in 
engagement with one arm of the element 47 and 
that the other arm of the element A is in en 
gagement with the arm 5 and, consequently, 
that rotation of the hollow shaft 25 in response 
to a decrease in the pressure within the intake 
nanifold Will be transmitted to the Shaft 25 
positively instead of through the thermostatic 
Spring 29, and, therefore, that the considerable 
force Which must be applied to the shaft 25 as a 
result of a decrease in pressure within the intake 
manifold to nove the center of the pivotal con 
nection between the arm 26 and the link 2 
“Over center' Will not beinposed upon the ther- : 
nostatic spring. in connection. With this necha 
nism, it will also be noted that when the throttle 
valve 52 is moved toward its open position, the 
shaft 32 Will be rotated in a clock Wise direction, 
as viewed in Figure 1, with the result that, after 
the throttle valve has been opened to a prese 
lected extent, the element 59 on the shaft, 32 will 
be brought into engagement with the arm 5 and 
Will positively partially Open the choke valve ir 
respective of the temperature and Speed and load 
conditions of the engine. 
In FigS. 5, 6, 6a, 7 and 8 of the dra Wing, the 

reference character 3 indicates the intake mani 
fold of an engine similar to that shown in Fig. 1 
and the reference character S a choke valve 
adjusting mechanism which includes a body 6 
Which is mounted on and Secured to the intake 
manifold. . . . . . 

In the body of the mechanism shown in FigS. 
5, 6, 6a, 7 and 3, there is provided a longitudio. : 
naily extending cylindrical bore 62 which is open 
at one end and closed at the other by a head 
63. In the cylindrical bore 62, there is fitted a 
piston 6A which is urged away from the head end 
of the cylinder by a coil spring 6 and to whose : 
head end there is connected a transversely ex 
tending pin 65 whose opposite ends project 
through lengthwise extending slots 66 in the Wall 
of the cylinder distant from the head end. The 
pin 65 and the slots 66 serve both to prevent ro 
tation of the piston in the cylinder and to limit 
the movement of the piston axially of the cylin 
der in both directions. 
into the head of the cylinder 62 from the Up 

per Side thereof, there extends a transverse bore 
58 which terminates short of the lower Side of 
the cylinder. The bore 68 is intersected by a 
bore 69, which extends through the head from 
the Outer to the inner side thereof and by a bore 
To which extends into the head from the inner 7 
Side thereof and communicates at its outer end 
with a transversely extending bore 7 which 
COinlunicates With the interior of the intake 
manifold 3. The bores 68 and are also in 
terconnected by intersecting bores T2 and 73 

O 

20 

5 

5 5 

GO 

65 

6 
which communicate, respectively, With the lower 
end of the bore 68 and with an intermediate por 
tion of the bore 7. Within the bore 68 Whose 
upper end is closed by a screw plug 4, there is 
located a piston valve 75 which is urged up 
Wardly by the coil spring 76 and in whose cylin 
drical wall there are provided two annular 
grooves and 8. 
In upwardly projecting ears 82 which are 

formed on the body 6, there is journaled a 
shaft 29 which extends transversely of the cylin 
der 62 and projects outwardly beyond the ears. 
This shaft is connected to the piston 64 by arms 
89 and 83 which are fixed to the shaft and links 
8 whose opposite ends are pivotally connected, 
respectively, to the arms 8 and 83 and the ends 
of the pin 65. 
On the shaft 9 outwardly of the arm 80, there 

is journalled a sleeve.84 to whose outer end there 
is fixed a cup-shaped housing 85 to which is Se 
cured the outer end of a bimetal thermostatic 
coil spring 86 whose inner end is fixed to the 
outer end of the shaft 9. The portion of the 
Shaft, 9 between the airn 8 and the inner end 
of the sleeve 86 extends through an elongated 
slot 8 in an arrin 88 on which there is formed 
a rack 89 whose teeth mesh With those of a pil 
ion 8 which is formed on the adjacent end of 
the sleeve 84. On the outer, end of the arm 88, 
there is provided a projection 9 which extends 
into a curved stepped slot 92 which is formed in 
a plate 93 which is fixed to the body 6 ?. A screw 
18 which extends into the arm 8 through an 
elongated slot (9 in the arm 88 permits the arm 
38 to move parallel to the length of the arm 
3 but prevents relative rotation of the airns 8 
and 83 about the axis of the shaft 9. 
On the shaft 79, outwardly of the arm. 83, there 

is fixed a sleeve 94 and, outwardly of the sleeve 
9, there is journalled on the shaft 9 an arm 95 
on which there is provided a pin 96 which ex 
tends into a, notch. 9 in the sleeve and limits the 
angle throughout which the arm can rotate With 
respect to the shaft. The arms 95 and 63 are 
connected by a coil spring 93 which encircles 
the sleeve 94 and whose ends are fixed, respec 
tively, to the arm 95 and the arm 83. To the 
outer end of the airn 95, there is pivotally con 
nected a link 93 Whose outer end is adapted to 
be connected to an arm which is fixed to the 
Shaft of the choke Wave of the carburetor of an 
engine similar to that shown in Figure 1. 

It will be apparent from the drawing that the 
mechanism illustrated in Figures 5, 6, 6a, 7 and 
8 is adapted to be installed on an engine in the 
Same nanner as the nechanisin illustrated in 
Figures 1,2,3 and 4. 
The thermostatic Spring 86 is so construgted 

and arranged that (1), as its temperature rises, 
it teads to rotate the housing 85 and the sleave 
84 in Such a direction (counter-clockwise, as 
viewed in Figure 7) that the rack and pinion. 
89-90 cause the projection 9 on the arm. 83 to 
move upwardly in the slot, 92, (2), as its ten 
perature falls, it tends to rotate the housing 85 
and the sleeve 84 in such a direction (clockwise, 
as viewed in Figure 7) that the rack and pinion 
cause the projection 9 to move downwardly in 
the slot 92 and (3), when its temperature falls 
below a preselected Iniinimum (e. g., 70 F. to 
80° F.), it will maintain the projection f in 
abutment With one of the steps on the lower 
edge of the slot 92. It will be apparent fron 
the dra Wing and from What has previously been 

75 Said that the thermostatic spring 86, when its 
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temperature is below the mentioned preselected 
minimum, maintains the projection 9 in abut 
ment with one of the steps on the lower edge of 
the slot 92 and, when its temperature equals or 
exceeds the mentioned preselected minimum, 
tends to regulate the position of the projection 
9 radially of the slot 92 in accordance with its 
temperature and, consequently, in accordance 
with the temperature of the exhaust manifold 
i? 7 and that, functionally, the thermostatic 
spring 86 differs from the thermostatic Spring 
29 in that it does not directly affect the position 
of the choke valve. 

It will, however, be noted (assuming that the 
choke valve is of the type illustrated in Figure 
1 and hereinbefore described) that, When the 
engine on which the mechanism shown in Fig 
ures 5, 6, 6a, 7 and 8 is installed is operating, the 
flow of air through the air intake conduit of the 
carburetor and the pressure within the intake 
manifold of the engine may affect the position 
of the choke valve. An increase in the rate of 
flow of air through the air intake conduit of the 
carburetor Will tend to move the choke Walve 
toward its fully open position, increase the ten 
sion in the spring 98, and through it rotate the 
shaft 9 in such a direction as to move the 
piston 64 toward the head end of the cylinder 62 
and through the arm 80 and the Screw 8 move 
the projection 9 to the right (as viewed in Fig 
ure 7) in the slot 92 and that a decrease in the 
rate of flow of air through the air intake Con 
duit will tend to decrease the tension in the 
spring 98 and permit the spring 6 to eXpand 
and, through the piston 64, the links 8 and the 
arms 80 and 83 rotate the shaft T9, in Such a di 
rection as to permit the choke valve to nove 
toward its fully closed position and, through the 
mentioned elements and the screw 8, move the 
projection 9 to the left (as viewed in Figure 
7) in the slot 92. 
Assuming that the engine on which the choke 

valve adjusting mechanism shown in Figures 5, 
6, 6a, 7 and 8 is installed is operating under Such 
conditions that the pressure within the intake 
manifold is sufficiently low to maintain the 
piston valve T5 in such a position that the ends 
of the bore TO are connected by the groove 78, a 
decrease in the pressure within the intake mani 
fold will tend to move the piston 64 toward the 
head end of the cylinder 62 and, through the 
links 8, and the arms 80 and 83, rotate the shaft 
79 in such a direction as to decrease the tension 
in the spring 98 and permit the choke valve to 
move toward its fully open position and aS, 
through the mentioned elements and the SCrew 

8, to move the projection 9 to the right (as 
viewed in Figure 7) in the slot 92 and that an 
increase in the pressure within the intake mani 
fold will tend to permit the spring 67 to move 
the piston 64 away from the head end of the cyl 
inder 62 and through the elements 8, 80 and 
83 rotate the shaft 79 in such a direction as to 
increase the tension in the Spring 98 and through 
it move the choke valve toward its fully closed 
position and as through the elements 8, 8.0, 83 
and 8 to move the projection 9 f to the left 
(as viewed in Figure 7) in the slot 92. 

It will be noted that unless the pressure With 
in the intake manifold of the engine on Which 
the mechanism illustrated in Figures 5, 6, 6a, 7 
and 8 is installed is below a preselected value, 
dependent among other things on the strength of 
the spring 76, the pressure within the intake 
manifold will be ineffective in determining the 

5 
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8 
position of the choke valve because while the 
pressure within the intake manifold is above 
this value, the cylinder 62 is vented to the atmos 
phere through the bore 69 and the bore 7 does 
not communicate with the cylinder 62. 

While, as suggested above, normally, the force 
exerted on the choke valve by the flow of air 
through the intake conduit of the Carburetor is 
transmitted to the shaft 9 and the force exerted 
by the pressure within the intake manifold on 
the Shaft 9 is transmitted to the choke Wave 
through the coil spring 98 which, consequently, 
functions as a Spring load for the choke valve, it 
Will be noted that if these forces exceed a pre 
Selected value, the pin 96 will engage one end of 
the notch 9 and the forces will be transmitted 
positively from the shaft 9 to the choke valve 
and Vice Wersa. 

It will be understood from what has hereinbe 
fore been said that every change in speed and/or 
load of an engine on which the mechanism illus 
trated in Figures 5, 6, 6a, 7 and 8 is installed Will 
tend to shift the position of the choke valve but 
that no change in the position of the choke valve 
beyond limits determined by the pin 96 and the 
notch 97 can be effected without moving the pro 
jection 9 lengthwise of the slot 92. Consequent 
ly, since movement of the projection 9 length 
Wise of the slot 92 throughout any considerable 
distance cannot occur without movement of the 
projection past one of the steps of the slot, since 
movement of the projection past one of the steps 
cannot occur unless the radial position of the 
projection is such that it can move lengthwise 
of the slot without engaging the radial wall of the 
Step and since the thermostatic spring 86 tends 
to regulate the radial position of the projection 
in accordance with the temperature of the ex 
haust manifold of the engine on which the mech 
anism is installed, the position of the choke valve 
Will be affected by the temperature as well as 
by the Speed and load of the engine. It will be 
apparent from what has been pointed out in this 
paragraph that the mechanism shown in Figures 
5, 6, 6a, 7 and 8 may be considered as a choke 
Valve loading Spring (98) whose characteristics 
are variable in accordance with the temperature 
and Speed and load of the engine on which it is 
installed. 

In the form shown in Figure 9, the choke valve 
regulating mechanism includes a base OO which 
is adapted to be mounted on the intake manifold 
3 of an internal combustion engine and on 

which there are provided upstanding ears of 
and fo? through which extend and in which are 
journalled a shaft 03. To the shaft 103, out 
Wardly of the ear f02, there is fixed a choke valve 
Operating arm. O4 which is adapted to be con 
nected to the choke valve of the carburetor of 
an engine similar to that shown in Figure 1. 
To the outer side of the ear Of, there is fixed an 
element fo5 to which is secured a cup-shaped 
housing 06 into which the shaft ?o projects 
and to which is connected the outer end of a bi 
metal thermostatic coil spring 107 whose inner 
end is fixed to the adjacent end of the shaft 03. 
The portion of the shaft O3 between the arms 
O and O2 is encircled by two hub-like elements 
f08 and 09, of which the former is fixed to the 
shaft, and the latter, which is connected to the 
former by a coil spring O which encircles the 
shaft 03 and whose ends are fixed, respectively, 
to the elements 08 and O9, is rotatably mount 
ed. On the Shaft O3. 
To an arm , which is formed on the element 
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09, there is pivotally, connected one end of a 
Ilink 2 whose opposite end is suitably connected 
to a piston 3 which is located in a cylinder & 
Which is formed on the base C. Within the 
-cylinder 4 there is located...a coil spring 6 
which urges the piston upwardly in the cylinder. 
Through the head of the piston, there extends a 
passage 5 which is adapted to be connected to 
the interior of the intake manifold 
engine On Which the choke Valve operating mecha 
nism shown in Figure.9 is installed. . . 

It Will be apparent from the drawing that the 
nechanism illustrated in Figure 9 is adapted to 
be installed on an engine in the Sarine manner as 
the mechanisms illustrated in Figures to 8. . . 
The thernOStatic spring it is so constructed 

and arranged that (1), as its temperature rises, 
it tends to rotate the shaft 3 in such a direction 
as to move the choke valve (to which the arm (e. 
is adapted to be connected in a manner similar 
to that in Which the arrn 26 is connected to the 
choke Valve 6), toward its fully open position 
and as to, through the element fo8, the spring fie, 
the element (3 and the link 2, move the piston 

| 3 toward the head end of the cylinder 5, (2), 
as itS teaperature falls, it tends to rotate the 
shaft 3 in Such a direction as to move the choke 
Valve toward its fully closed position and as to 
permit the Spring 6 to move the piston away 
froin the head end of the cylinder and (3) that, 
When its temperature falls below a preselected 
minimum (e. g., 70 F. to 80° F.) it will, if un 
resisted, maintain the choke Valve in its fully 
closed position. FOn What has been said in the 
Sentence next preceding this, it Will be apparent 
that the thermostatic Spring 0 functions sin 
ilarly to the thermostatic Spring 29 in that when 
its temperature is below the mentioned prese 
lected minimum, it tends to maintain the choke 
valve in its fully closed position and When its ten 
perature equals or exceeds the rilentioned pre 
Selected minimum it tends its regulate the posi 
tion of the choke valve in accordance With its 
temperature and, consequently, in accordance 
With the temperature of the exhaust manifold if. 

It Will, however, be noted (aSSuining that the 
choke valve is of the type illustrated in Figure 1. 
and hereinbefore described) that, When the en 
gine on which the mechanism shown in Figure.9 
is installed is operating, the flow of air through 
the air intake conduit of the carburetor and the 
pressure within the intake manifold of the engine, 
as well as the temperature of the engine, affect 
the position of the choke valve. It is obvious that 
an increase in the rate of flow of air through the 
air intake conduit of the carburetor Will tend to 
move the choke valve toward fully open position 
and rotate the shaft fo3 in such a direction as to 
coil up the thermostatic spring 97 and the Spring 
A and move the piston if 3 toward the head end 
of the cylinder 4 and that a decrease in the rate 
of airflow through the air intake conduit Will tend 
to permit thermostatic spring and the Spring 

G to uncoil and the Spring 6 to extend and 
move the piston f 3 away from the head end of 
the cylinder 4 and rotate the shaft 93 in Such 
a direction as to move the choke valve toward its 
fully closed position. It is also apparent that a 
decrease in the pressure within the intake mani 
fold of the engine will tend to move the piston 3 
toward the head end of the cylinder 4, Uncoil 
the spring 0 and through it rotate the shaft 03 
in such a direction as to uncoil the thermostatic 
spring 07 and move the choke valve toward its 
fully open position and that an increase in the 
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preSSure Within the intake manifold will tend to 
permit the Spring 6 to expand, move the piston 
aWay from the head end of the cylinder, coil up 
the Spring and through it rotate the shaft. 03 
in Such a direction as to coil up the thermostatic 
Spring 0 and move the choke valve toward fully 
closed position. 
While in Figures 5 to 9 the choke valves which 

the rechanisms shown therein are designed to 
operate have not been shown, and, consequently, 
the connections between the choke valves and the 
mechanisms have been shown incompletely, it 
Will be understood that the mechanisms shown in 
Figures 5 to 9 will preferably be employed in con 
junction. With choke valves of the type shown in 
Figure and Will preferably be connected thereto 
by mechanism of the type illustrated in Figure 
and hereinbefore described. 
It inay be Well here to mention that, at some 

Sacrifice of efficiency, balanced instead of unbal 
anced choke Valves may be employed in conjunc 
tion with the mechanisms herein disclosed and/or 
throttle position variation actuated elements may 
be Substituted for the manifold pressure varia 
tion actuated elements herein disclosed. 
Although I have shown and described preferred 

embodirilents of my invention, it is to be under 
Stood that this has been done by Way of example 
and not by Way of limitation, and that the scope 
of Iny invention is to be determined only by the 
appended claims. 
I Cairn: 
1. In an internal combustion engine, a car 

buretor in Which there is incorporated a choke 
Valve, a passage connecting the carburetor with 
cylinders of the engine, an element actuated by 
variations in pressure Within the passage opera 
tively connected to the choke Valve, and means 
rendering the element unresponsive to variations 
in pressure within the passage when the pressure 
therein exceeds a predetermined value. 

2. The invention claimed in claim 1, plus an 
element actuated by variations in temperature of 
the engine operatively connected to the choke 
WallWe. 

... 3. In an internal combustion engine, a carbu 
retor in which there is incorporated a choke valve, 
a passage, which connects the carburetor with a 
cylinder of the engine, a member which moves 
upon variations in the pressure within the pas 
Sage, a member which yieldingly opposes open 
ing movement of the choke valve interposed oe 
tween the choke valve and the first specified 
member, and a thermostat which positively lim 
its movement of the first specified member. 

4. In an internal combustion engine, a carbu 
retor in which there is incorporated a choke 
valve, a movable member, a member which yield 
ingly opposes opening movement of the choke 
Valve interposed between the choke valve and the 
movable member, and a thermostat which posi 
tively limits movenient of the movable member. 

5. In an internal combustion engine, a carbu 
retor in which there is incorporated a choke valve 
which is unbalanced so that flow of air into the 
carburetor tends to open it, a passage which con 
Elects the carburetor With a cylinder of the en 
gine, a member which moves upon variations 
Within the paSSage, a member which yieldingly 
Opposes Opening movement of the choke valve 
interposed between the choke valve and the first 
Specified member, and a thernostat, which posi 
tively limits movement of the first specified 
member. 

6. In an internal combustion engine, a carbu 
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retor in which there is incorporated a choke valve, 
a passage which connects the carburetor With a 
cylinder of the engine, a member which noves 
upon variations in the pressure within the pas 
Sage connected to the choke valve, means Which 
renders the member unresponsive to variations 
in pressure when the pressure is beyond a pre 
Selected value, and a thermostat Which positive 
ly limits movement of the member. 

7. In an internal combustion engine, a carbu 
retor in which there is incorporated a choke 
valve, a passage which connects the carburetor 
with a cylinder of the engine, a member which 
moves upon variations in the pressure within the 
passage yieldingly connected to the choke Valve, 
means which renders the member unresponsive 
to variations in pressure When the pressure is be 
yond a preselected valve, and a thermostat which 
positively limits movement of the member. 

8. In an internal combustion engine, a carbu 
retor in which there is incorporated a choke Valve, 
a passage which connects the carburetor With a 
cylinder of the engine, a member which moves 
upon variations in the pressure within the paS 
sage yieldingly connected to the choke valve, 
means which renders the member unresponsive 
to variations in pressure When the pressure is be 
yond a preselected valve, and a thermostat which 
positively limits movement of the member in both 
directions, 

9. In an internal combustion engine, a carbu 
retor in which there is incorporated a choke 
valve, a passage which connects the carburetor 
with a cylinder of the engine, a member which 
yieldingly urges the choke valve toward its closed 
position, a member Which moves upon Variations 
in the pressure Within the passage connected to 
the first specified member so that it may vary 
the force With which it urges the choke Valve to 
ward its closed position, and a thermostat which 
varies the effect of the specified members on the 
position of the choke valve. 

10. In an internal combustion engine, a carbu 
retor in which there is incorporated a choke valve, 
a passage which connects the carburetor with a 
cylinder of the engine, a member which yield 
ingly urges the choke valve toward its closed po 
sition, a member which moves upon variations in 
the pressure within the passage connected to the 
first specified member so that it may vary the 
force with which it urges the choke valve toward 
its closed position, and a thernostalt Which is 
connected to the choke valve independently of 
the specified members. 

11. In an internal combustion engine, a carbu 
retor in which there is incorporated a choke valve, 
two stop elements of which one is movable into 
and out of contact With the other upon nove 
ment of the choke Wave and the other is ar 
ranged so that forces applied to it through the 
first mentioned upon movement of the choke Valve 
cannot move it and one is movable to change the 
position of the choke Wave at Which one of the 
stop elements contacts the other, and a thermo 
stat by which one of the stop elements may be 
moved to change the position of the choke valve 
at which one of the stop elements contacts the 
other. 

12. In an internal combustion engine, a carbu 
retor in Which there is incorporated a choke valve, 
a passage which connects the carburetor with a 
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cylinder of the engine, a member which moves 
upon changes in the pressure within the passage 
connected to the choke valve So that it may nove 
it, two stop elements of which one is movable 
into and out of contact With the other upon nove 
ment of the member and the other is arranged 
so that forces applied to it through the first men 
tioned upon movement of the member cannot 
move it and one is movable to change the posi 
tion of the member at which one of the stop ele 
ments contacts the other, and a thernostat by 
which one of the stop elements may be moved to 
change the position of the member at which one 
of the stop elementS contacts the other. 

13. In an internal combustion engine, a carbu 
retor in which there is incorporated a choke valve, 
a passage which connects the carburetor with a 
cylinder of the engine, a member which moves 
upon changes in the pressure within the passage, 
a shaft which is rotated upon movement of the 
member connected to the choke valve, two stop 
elements of which one is rotatable into and out 
of contact with the other upon rotation of the 
shaft and is movable transversely of the shaft to 
alter its position with respect to the other stop 
element and a thernOStat by Which the first men 
tioned stop element may be moved transversely 
of the Shaft. 

14. In an internal combustion engine, a carbu 
retor in Which there is incorporated a choke wave, 
a passage which connects the carburetor with a 
cylinder of the engine, a novable member cone 
nected to the choke valve, a passage through 
which the pressure within the first specified pas 
Sage is transmitted to the member So that it 
moves upon changes in the pressure in the first 
Specified passage, and means by which the sec 
Ond Specified passage is closed so that the men 
bel is rendered unresponsive to changes in the 
preSSure in the first specified passage when the 
pressure therein exceeds a preselected value. 

15. In an internal combustion engine, a carbu 
retor in which there is incorporated a choke valve, 
a paSSage which connects the carburetor with a 

5 cylinder of the engine, a movable member con 
nected to the choke Wave, a passage through 
which the pressure within the first specified pas 
Sage is transmitted to the member So that it 
moves upon changes in the pressure in the first 
Specified passage, and means by which the sec 
Ond Specified passage is closed and the pressure 
of the atmosphere is transmitted to the member 
When the pressure in the first specified passage 
exceeds a preselected value. 

CARENCE. J. SWIGERT. 
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