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24, Claims. (Cl.123-119) 
To facilitate the starting of an internal coin. 

bustion engine when its temperature is lower 
than that at which it is designed to operate aid 
to insure proper operation of the engine wheta.it 
is operating at a temperature lower than that at 
which it is designed to operate, it is desirable 
to supply to the cylinders of the engine a come 
bustible mixture in which the ratio of fuel to air 
is greater than in the combustion mixture des. 
sirable under normal operating conditions. To 
effect this change in the character of the com 
bustible mixture, there is commonly provided in 
the air intake passage of the carburetor of an 
internal combustion engine a valve (commonly 
called a "choke valve') by which the volume of 
air which enters the carburetor and, consequent 
ly, the ratio of fuel to air in the combustible 
mixture which is supplied to the cylinders of the 
engine may be regulated. 

Since, to maintain the choke valve of the ce rai 
buretor of an internal combustion engine proper 
ly adjusted while the engine on which it is in 
stalled is being started or operated at a tempera 
ture which is lower than that at which it is de 
signed to operate requires constant attention on 
the part of the most skillful operator, several 
mechanisms for automatically maintaining choke 
valves properly adjusted at all times have been 
suggested. Among these mechanisms is a ther 

heat radiated from some part of the engine and 
mostat so positioned that it is effected by the 
so constructed, arranged and connected to 

a position determined by the temperature of the 
mentioned part of the engine, except., when the 3: 
temperature of the mentioned part is below a pre 
determined temperature, under which c. 
it tends to maintain the choke valve in 
closed position. The thermostat is so construct. 
ed, arranged and connected to the choke valve 

ly. 

5 

3. 

5 
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ing the desired proportions of:fuel and air, wheta 
the temperature of the engiae...is less thantiae. 
mentioned predeterbained teaperature, than, it 
would if it were effective, to vary the position of: 
the choke. Valve under this condition: '... . . . . 

... While the mechanisa referred to above, func 
tions satisfactorily when the temperature of, the 
engine on which it is installed equals or exceeds 
the mentioned predetermined temperature, it is 
apparent ... that the mechanism cannot properly 
regulate the position of, the choke valve when the 
temperataire of the engine: is less, thaa, the meas 
tioned predetermined temperature. . . . . . . . . . 
My invention relates to. Enechanisa for auto 

natically, maintaining the choke valve of an in 
ternal Coraoustion eragine properly adjusted at all 
times and resides, particularly, ira, the conabina 
tion, with athermostat. for adjusting the choke 
Valve,...of an all.xiliary, mecharaism which is capas 
ble...of-dominating the theraostat and aaaintains 
ing the. choke.Valve properly adjusted when, the 
temperature of the engine is less than the haga 
tioned predeteriained: temperature. . . . . . . . 

For a better understaadirag of the nature. Ad 
objects of the present inventia, reference is saiade 
to the following: Speciication, in which there is 
described the preferred embodiaeat of my in 
vention which is illustrated in the accompanying 
drawing. . . . . . . . . . . . . 

in the accompanying drawing: . . . 
Figure i is a view of choke valve adjusting . 

mechanism...in which is embodied...my.i.averation 
installed on an internal combustion engine. . . 

- 3. 

3-3 of Figure 1. 
:40 

that it tends to maintain the choke valve infully 
closed position when the temperature of theen. 
gine is below the mentioned predetermined tem 
perature because when an internal combustion 
engine is operating under the last-mentioned con 
dition, it is desirable to supply to the cylinders 
thereof a combustible mixture in which the ratio 
of fuel to air is greater than is desirable, and 
bears to the temperature a different relation than 
is desirable, when the temperature of the engine 

... Figure 2 is an enlarged perspective view of the 
choke valve adjusting. 33aechanism shown in Fig 
Le 1. - F- ... . . . . - . . .. 

Figure 3 is an enlarged section takenign the line 
Figure4 is a fragmentary section taken on the 

line 4-4 of figure 3. . . - . . . . . . . . 
... In the drawing, there is shown part of the in 
duction System of an internal combustion engine 
which includes, a carburetor. 10 into which air 

50 
equals or exceeds the mentioned predetermined. 
temperature, and because, when the thermostat 
is so constructed, arranged and connected it more 
nearly so regulates the choke valve that the car 
buretor supplies. a combustible mixture containa. 5 

is drawn through the coraduit and from which 
combustible mixture is discharged 
conduit 2, and a manifold 13t 
combustible mixture discharged. 
if 2 is conducted to the in 

conduit. A. On the shaft 45, there is mounted a 
choke valve 6 of the butterfly type which islaot 
able only in this, that, as shown in the drawing, 
the portion thereof which moves inwardly as the 

  

  

    

  

  



2. 
valve opens is of greater area, than the portion on 
the opposite side of the shaft 5, and, conse 
quently, that the flow of air into the carburetor 
will tend to open it. 
On the intake manifold 3 adjacent the car 

buretor 0, there is Secured, by means of Screws 
fl, my choke valve adjusting mechanism which 
includes a base 8, which is preferably made of 
brass or some other non-magnetic material, and 
on which there are provided two laterally spaced, 
upstanding ears 9. In the outer ends of the ears 

5 
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on parts of the engine other than the intake 
manifolds, and, moreover, if it is so desired, the 
mechanisms may be so mounted that the thermo 
sensitive elements. Will be affected by the heat 
radiated from parts of the engines other than 
the exhaust manifolds. 

. The thermo-sensitive element 25 is so con 
structed and arranged that, as its teiperature 

0 
rises; it tends to rotate the shaft 2 in a counter 
clockwise direction, as viewed in Figure l, and to 
open the choke valve 8, that, as its temperature 

9, there are provided a lined bores through which 
there extends and in Which there is journalled 
a shaft 2 . To one end of the shaft 2 i, there is 
fixed a crank arm 22 which is connected by a 
link 23 to an operating arm 24 which is fixed to 
the shaft is on which the choke valve 6 is 
mounted. To the opposite end of the shaft 2 i, 
there is secured the inner end of a bi-metallic 
thermo-Sensitive coil Spring 25 Which is located 
within and whose outer end is secured to a cup 
shaped housing 26 which is adjustably secured to 
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the base 8 by means of a clamping element 21 
which is carried by the adjacent ear 9. 
The portion of the shaft 2f intermediate the 

ears 9 passes through openings formed in eal's 
28 which are formed on one end of a platform 29 
which is preferably made of brass or some other. 
non-magnetic material and serves to support and 
pivotally connect one end of the platform to the 
base 8. To the base i8 at a distance from the 
ears 9, there is secured a stud St) which extends 
through an opening in the adjacent end of the 
platform. 29. The portion of the stud 33. below 
the platform is surrounded by a coil spring 3 

25 

30 

35 
which urges the upper Surface of the platform . 
into contact with the lower side of a nut 32 which 
is threaded on the portion of the stud above the 
platform. To a lateral extension which is formed 
on the side of the base. 8 on which the housing 
26 is located at the end thereof distant from the 
housing, there is secured one end of a bi-metallic 
thermo-sensitive strip 33 through whose free end 
which over-lies the adjacent end of the platform 
29 there extends a set screw 34. - 
The portion of the shaft 2 between the ears 

28 of the platform 29 passes through the inter 
mediate portion of an L-shaped keeper 35, which 

falls, it tends to rotate the shaft in a clock 
Wise direction and to close the choke valve, and 
that, when its temperature falls below a prede 
termined minimum (e.g. 70° F. to 80°F), if un 
resisted, it Will maintain the choke valve in fully 
closed position. From what was said in the pre 
ceding sentence, it will be apparent that the ther 
mo-sensitive element 25, when its temperature 
is below the rentioned predeterinined minimum, 
tends to maintain the choke valve in fully closed 
position, and, when its temperature equals or ex 
ceeds the mentioned predetermined minimum, 
tends to regulate tile position of the choke valve 
in accordance with its temperature, and, since 
the thermo-sensitive element 25 is affected by the 
temperature of the exhaust manifold 41, in ac 
cordance with the temperature of the exhaust 
manifold. Moreover, it will be noted that the 
attraction of the magnet 39 for the arm 38 of the 
keeper 35 tends to prevent rotation of the shaft 
2f in a counter-clockwise direction, and, there 
fore, to maintain the choke valve in a closed 
position. . . . . . . . - 
When the engine on which the mechanism de 

scribed and illustrated in the drawing is installed 
is not operating, the positions of the parts of the 
mechanism will depend upon the temperature of 

40 

45. 

is preferably made of a ferrous metal and fixed 
to the shaft by a set screw 36. When the choke 
valve 6 is in fully closed position, as shown in 
the drawing, the shorter arm. 37 of the keeper 35 
extends substantially vertically downwardly be 
tween the ears is and the longer arm 38 thereof 
extends substantially horizontally and overlies 
the poles of a U-shaped permanent magnet S9 
whose bight is secured to the platform 29 be 
tween the shaft 2 and the stud 30 by means of 
a screw 40. . . . . . 
In the installation illustrated in the drawing, 

the mechanism for automatically maintaining the 
choke valve 6 properly adjusted is mounted on 
the intake manifold 3 of the engine, because, 
when it is so mounted, the thermo-sensitive ele 
ments 25 and 33 are located in such close juxta 
position to the exhaust manifold 4 of the engine 
that they are affected by the heat radiated there 
from, as shown in Figure 3 of the drawing. It 
will, of course, be understood that in engines in 
which the relative positions of the intake and ex 
haust manifolds, differ from that illustrated in 
the drawing, it may be found desirable, in order 
so to locate the thermo-sensitive elements that 
they will be affected by the heat radiated from 
the exhaust manifolds, to mount the mechanisms 
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the exhaust manifold of the engine. If the en 
gine is sufficiently heated, the thermo-sensitive 
element 25 will maintain the choke valve par 
tially or fully open and the arm 38 of the keeper 
35 out of the effective field of attraction of the 
magnet. 33. Under such conditions, the position 
of the choke valve during starting of the engine 
will be controlled entirely by the thermo-sensi 
tive element 25 and the volume of air which is 
flowing through the conduit - 
... If, however, when the engine is not operating, 
it, becomes sufficiently cold, the thermo-sensitive 
element 25 will move the choke valve sufficiently 
toward closed position to bring the arm 38 of the 
keeper 35 into the effective field of attraction of 
the magnet 39 which will tend to move the keeper 
further in a clockwise direction, and, conse 
quently, completely to close the choke valve. 
Since the force exerted by a permanent magnet 
on an object varies inversely as the square of the 
distance separating the magnet and the object, 
the strength of the closing force exerted by the 
magnet 39 Will depend upon the position of the 
magnet which is urged toward the arm 38 of the 
keeper by the Spring 3 but limited in its move 
ment by the nut 3 or by the set screw 34 which 
is moved toward the platform 29 when the tem 
perature of the thermo-Sensitive element 33 rises 
and away from the platform when the tempera 
ture thereof falls. Under the conditions de 
scribed in the preceding portion of this para 
graph, it is obvious that the position of the choke 
valve 6 will depend partly upon the temperature 
of the thermo-sensitive element. 25 and partly 
upon the position of the magnet 39 which is 
affected by the temperature of the thermo-sen 
sitive element 33. If, under these conditions, the 
engine is cranked, the tendency of the airflowing 
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through the conduit (i to open the choke valve 
Will be resisted by the attractive force of the 
magnet 39 for the arm 38 of the keeper 35 and 
the tendency of the thermo-sensitive element 25. 
to maintain the choke valve in closed position. 
and, consequently, since under the conditions in . 
which the arm 33 of the keeper 35 is located with 
in the effective field of the magnet, the latter 
dominates the thermo-sensitive element 25 in 
determining the position of the choke Valve, the 
position of the choke valve will be determined by 
the magnet until. Such time as the flow of air 
tihrough the conduit becomes sufficient to over 
come the attractive force of the magnet for the 
arm 33 of the keeper 35 plus the tendency, if any, 
of the thermo-sensitive element 25 to maintain 
the arm 38 of the keeper 35 in the effective field 
of attraction of the magnet. The air flow neces 
sary to overcome the attractive force of the mag 
net for the arm 38 of the keeper 35 plus the tend 
ency, if any, of the thermo-sensitive element 25 
to maintain the arm 38 of the keeper 35 in the 

a can surface 43 which is adapted to be brought 

O 

i 

2) 

effective field of attraction of the magnet is obvi- - 
ously depandent upon the effective strength of 
the attractive force, which is dependent upon the 
distance which separates the magnet and the 
arm 38 of the keeper 35 and is at itS-maximum 
when the thermo-sensitive element 33 is so cold 

i. 

that the set screw 34 is out of contact with the 
platform 28, and decreases rapidly With a rise in 
temperature of the thermo-sensitive element 33, 
which as its temperature increases, through the 
set screw 34, moves the platform and the magnet 
away from the arm 38 of the keeper against the 
resistance of the spring 3 i. From what has been 
said, it will be apparent that the length of time 
during which the choke valve and; consequently, 
the ratio of fuel to air in the combustible. mix 
ture discharged from the carburetor through the 
conduit 2 will remain under the control of the 
magnet will be greater when the engine is rela 
tively cold than when it is relatively warm. When 
the flow of air through the conduit ill becomes 
sufficient to overcome the attractive-forces of the 
magnet for the arm 38 of the keeper 35 plus the 
tendency, if any, of the thermo-sensitive element. 

3. 

35. 

engage the arm 3 of the keeper 35, 

temperatures than at relatively high it . 
tuires, my experiments indicate that, in connec- . 

3. 
keeper will be moved out of the effective field of 
attraction of the magnet when the throttle valve 
has been opened to a predetermined extent. To 
this end, I provide, as shown in the drawing, a 
shaft: 42 which is journalled in bores which ex 
tend through the ears 9 of the base 8 and has 
formed on a portion thereof between the ears. 9. 

into engagement with the arm 3i of the keeper . 
35 to open the choke valve to a predetermined 
extent when the shaft has been rotated through 
a predetermined : angle. 
shaft 42 with the throttle waive so that the 
angular position of the shaft will be deter 
mined by the position of the throttle valve, 
there is fixed to one end of the shaft &2 an arm 
44 which is interconnected, through a link 45, a 
bell crank 46 and a link 37, to an arm 43 which. 
is fixed to the shaft 4 on which the throttle. 
valve is mounted. It will be apparent from a . 
consideration of the structure described in the 
preceding portion of this paragragh that When 
the throttle valve is opened to a predetermined 
extent, the can surface 3 on the shaft 42. Will 

rotate it in 
a counter-clockwise direction and positively pair 
tially ope; the choke Valve. - - - . . . . . . " 

While, in connection with certain engines, it is 
desirable to pirovide a thene-sensitive e is 
such as 33, which renders the effectives -- - - 
of the attractive force of the magnet 39 
arm 38 of the keeper 35 greatei' at relative 

tion with cther engines, it may be desirable to 
maintain the effective strength of the attractive 
force constant at all tempe;atures, and in cgn 
necticin with still other engines, to render the 

4 (). 

25 to maintain the arm 38 of the keeper 35 in the 
effective field of attraction of the magnet, the 
arm will be moved out. of the effective field of at 
traction of the magnet and, thereafter, until con 
ditions again become such as to bring the keeper 
back into the effective field of attraction of the 
magnet, the position of the choke valve will de 
pendentirely upon the temperature of the ther 
mo-sensitive element 25 and the flow of air 
through the conduit. : : ; : . . . . . . 

It will, of course, be understood that, a bal 
anced, instead of an unbalanced, choke Valve 
may be employed in conjunction With the mech 
anism herein disclosed, if there is provided Some 
mechanism by which the arm 38 of the keeper 
35 will be moved out of the effective field of at 
traction of the magnet when the ratio of the 
rate at which air flows through the conduit i? or 
the pressure within the intake manifold 3 to the 
attractive force of the magnet for the arm 38 of 
the keeper 35 plus the tendency, if any, of the 
thermosensitive element 25 to maintain the arm 
38 cf the keeper 35 in the effective field of at 
traction of the magnet exceeds a predetermined 
value. w 

To insure that the choke valve will be open 
willen the throttle valve is open to a predeter 
mined extent, there is preferably provided in Con 
junction with the mechanism hereinbefore de 
scribed, means by - which the arm 33 of the 

it) 

effective strength of the attractive force greater 
at relatively high temperatures than at relatively. 
low temperatures. In the former case, the mag 
net, 39 may be fixed to the base 8. In the lat 
ter case, the spring 3-finay be disposed between 
the nut 32 and the upper surface of the platform 
29 and the thermo-sensitive element S3 arranged 
so that its free end engages the lower surface of 
the platform and it tends to ove: 
toward the arm 38 of the keeper 35 when its tem 
perature rises. . . . . . . - - 

Although I have shown and described a pre 
ferred embodiment of my invention, it is to be 
understood that this has been done by way of 

6) 
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example and not by way of limitation, and, coh 
sequently, that the scope of my invention is to 
be determined only by the appended claims. 55 
I claim: - 

-i. In mechanism for regulating the position 
of the choke valve of a carburetor, a magnetic 
body associated with the choke valve, and a per 
manent magnet which is so arranged that the 
force exerted thereby tends to maintain the body 
in a position in which the choke valve is closed. 

2. The invention claimed in claim 1, plus a 
thermo-sensitive element so arranged that the 
effective force exerted by the magnet on the 
magnetic body increases with a decrease in tem perature. . . . . . . 

3. In an internal combustion engine, a car 
buretor in which there is incorporated a choke 
valve which is so arranged that its position is af 
fected by pressure variations in the induction 
System of the engine, an armature associated 
with the choke valve, and a magnetic body 
which is effective while the engine is operating 
and is so arranged that the force exerted thereby 

To interconnect the . . . 

elinagnet 

  



4. 
tends to maintain the armature in a position in 
which the choke valve is closed. - - 

4. In an internal combustion engine, a car 
buretor in which there is incorporated a choke 
valve which is so arranged that its position is af 
fected by pressure conditions in the induction 
System of the engine, a thermostat arranged to 
regulate the position of the choke valve in ac 
Cordance with the temperature of the engine, 
a magnetic body associated with the choke valve, 
and a permanent magnet which is so arranged 
that the force exerted thereby tends to maintain 
the body in a position in which the choke-valve 
is closed and dominates the thermo-sensitive 
element attemperatures below a predetermined 
temperature and the effect of the pressure con 
ditions in the induction system on the position 
of the valve when the pressure is less than a pre 
determined value. . - - 

5. The invention claimed in claim 4, plus a 
thermo-Sensitive element so arranged that the 
effective force of the magnet on the body in 
creases With a decrease in temperature. . . . 

6. In a carburetor, a throttle valve, a chok 
valve, a magnet Which tends to hold the choke. 
Valve in closed position, and mechanism inter 
Connected With the tiarottle valve for moving 
the choke valve toward open position after the 
throttle valve has been opened to a predeter 
mined extent. 

7. In an internai combustion engine, a car 
buretor in which there is incorporated a choke 

0 
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hold the choke valve in a predetermined posi 
tion. . . . . . . . . . . . . . 

13. In an internal combustion engine, a car 
buretor in which there is incorporated a choke 
Valve, and means which is effective while the 
engine is operating under its own power and 
whose effectiveness varies with an engine oper 
atting condition for releasably holding the choke 
Valve in a predetermined position. 

14. In an internal combustion engine, a car 
buretor in which there is incorporated a choke 
valve, a magnetic body and an armature which 
tends to hold the choke valve in a predetermined 
position, and means for changing the relative. 
positions of the magnetic body and the armature 
Without affecting the position of the choke valve. 

15. In internal Combustion engine carburetor 
choke valve operating mechanism, a body, a 
chcke valve actuating shaft journalled in the 
body, a magnetic member carried by the body, 
an arnature carried by the shaft, so that it may 
move toward and away from the field of attrac 
tion of the magnetic member, and means for 
moving the magnetic member toward and away 
from the armature in accordance with tempera 
tlle Variations.. 

16. In an internal combustion engine, a car 
buretor in which there is incorporated a choke 
Valve, a risenbei' responsive to an engine oper 
atting Collidition to regulate the position of the 
choke valve, a magnetic body and an armature 
which is effective While the engine is operating 

valve, and an armature and a magnetic member. 
which is effective While the engine is operating 
under its own power to affect the position of the 
choke Valve. - 

8. In an internal combustion engine, a car 
buretor in which there is incorporated a choke 
valve, a member responsive to an engine operat 
ing condition to regulate the position of the 
choke Valve, and an armature and a magnetic 
member which is effective while the engine is op 
erating under its own power to hold the chok 
valve in a predetermined position. 

9. In an internal combustion engine, a car 
buretor in which there is incorporated a choke 

35 
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uilder its own power to tend to hold the choke 
Valve in a predetermined position, and ineans 
which renders the effectiveness of the magnet 
and Inagnetic body dependent on an engine oper 
atting Condition. . . . . . . . 

17. In internal combustion engine choke valve 
operating mechanism, a body, a choke valve actu 
ating shaft journalled in the body, a magnetic 
member carried by the body, a thermally actuated 
element to regulate the position of the choke. 
valve connected to the shaft, an armature car 
ried by the shaft so that it may move toward 
and away from the field of attraction of the mag 
netic member, and means for moving the mag 

valve, and a magnet and an armature which is . 
effective while the engine is operating... under its 
own power and whose effectiveness varies with 
an engine operating condition to affect the posi 
tion of the choke valve. . . . . . 

10. In an internal combustion engine, a car 
buretor in which there is incorporated a choke 
valve, and a permanent magnet and an armature 
which tends to hold the choke valve in a pre 
determined position. - 

11. In internal combustion engine carburetor 
choke valve operating mechanism, a body, a 
choke valve actuating shaft journalled in the 
body, a magnetic member carried by the body, 
a two-armed armature carried by the shaft so 
that one of its arms may move toward and away 
from the field of attraction of the magnet, and 
a shaft which is journalled in the body and may 
be actuated to move the last-mentioned 
arm of the armature a Way from the field of 
attraction of the magnetic member, through the 
intermediary of the other arm. . . . . 

12. In an internal combustion engine, a car 
buretor in which there is incorporated a choke 
valve, a thermally actuated element to regulate 
the position of the choke valve, and an armature 
and a magnetic member which is effective while 
the engine is operating under its own power to 

natic member toward and away from the arma 
ture in accordance with temperature variations. 

18. In internal combustion engine carbiretor 
choke valve operating mechanism, a body, a 
choke valve actuating shaft journalled in the 
body, a meinber mounted so that it may rock cn 
the shaft, a magnetic member mounted on the 
first-specified member, an armature carried by 
the shaft So that it may move toward and away 
from the field of attraction of the magnetic mem 
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ber, and means for rocking the first-specified 
member on the shaft so as to move the magnetic 
body toward and away from the armature in 
accordance with temperature variations. 

19. Control Inschanism for a carburetor com 
prising a pressure responsive air inlet valve, and 
magnetic means constantly opposing opening 
movement of the valve with a force varying with 
the position of the valve. - 

20. Control mechanism for a carburetor for 
use in autoniotive vehicles, comprising a pressure 
responsive air inlet valve, a thermostat influenc 
ing the movement of the valve, and magnetic 
means constantly opposing Opening movement of 
the valve during operation of the vehicle with a 
force varying With the position of the valve. 

21. Control mechanism for a carburetor com 
prising a pressure responsive air inlet Valve, and 
a permanent. magnet Opposing opening movement 

  



of the valve only when the valve is near its closed 
position. 

22. In an internal combustion engine, a car 
buretor in which there is incorporated a choke. 
Valve, means for resisting movement of the choke 
valve which includes a permanent magnet and . 
an armature of which one is fixed and the other 
is movable with respect thereto, and means for 
varying the resistive effect of the specified means 
in accordance. With changes in temperature. 

23. In an internal combustion engine, a car 
buretor which includes a choke valve, and means 

2,825,918 5 
which is effective while the engine is operating 
under its own power and whose effectiveness 
varies with the temperature for releasably hold 
ing the choke valve in a predetermined position. - 

24. In an internal combustion engine, a car- i. 
buretor which includes a choke valve, and a mag 
net and an armature which is effective while the 
engine is operating under its own power and 
whose effectiveness varies with the temperature 

10 to affect the position of the choke valve. 

LESTER. E. PERRINE. 

  


