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This invention relates to carburetors and more
particularly to carburetor choke valves adapted
for use in connection with internal combustion
engines.

Internal combustion engines ordinarily require
an abnormally rich mixture for starting purposes,
and this is usually supplied by restricting the air
inlet to the carburetor by a manually operated
choke valve. Various automatic devices have been
heretofore suggested for operating the valve with
the idea of eliminating the manual control, but
all of them, insofar as I am aware, have made no
provision for an increased force to hold the valve
in its fully closed position. Prior to the present
invention, it has been customary in automatic
control devices to close the valve by a spring which
obviously exerts a decreased closing force as it
nears its free position, and which free position
corresponds to the closed position of the valve. It
is believed that the resistance to opening should
be increased in the closed position of the valve
and a mechanism accomplishing this function is
an important feature of this invention.

Automatic chokes also preferably include a heat
responsive device, or thermostat, for controlling
the valve in accordance with temperature and,
since the need for choking diminishes rapidly as
the temperature increases, the thermostat ordi-
narily opens the choke at a temperature below
the maximum encountered. The usual practice
heretofore has been to provide a stop for the
wide-open choke position and to select a thermo-
stat that has sufficient strength to withstand the
stresses imposed upon it by the higher tempera-
tures.

The present invention has for its principal ob-
ject the provision of an automatic choke which
functions in accordance with the needs of the en-
gine and which can respond to temperature
changes without imposing undue stresses on the
operating parts at abnormal temperatures.

Another object of the invention is to provide
& choke which is held resiliently closed, and which
presents an increased resistance to opening at
or about its fully closed position.

Anocther object of the invention is to provide a
choke valve in which the thermostatic element
is permitted an over-travel beyond the wide-open
position of the valve.

Another object of the invention is to provide
a thermostatic choke control that will positively
open and close the valve without being subjected
to high stresses at temperatures beyond those cor-
responding to the wide open position.

Another object of the invention is to provide

(CL 123—124)

a choke valve in which the closing force s de-
creased immediately after the imtial opening of
the valve.

Other objects and features of the invention
relating to the arrangement of parts and details ¢o
of manufacture will appear from the following
description in connection with which I have illus-
trated certain embodiments of the invention in
the accompanying drawings, in which:

Figure 1 is a view of a carburetor with my im- g¢g
proved choke valve installed thereon and showing
the arrangement of the operative parts; .

Figure 2 is a sectional view taken in the direc-

"tion of the arrows 2—2 of Figure 1;

Figure 3 is a sectional view taken on lines 3—3 7o
of Figure 1, showing the arrangement of the ther-
mostat and the choke operating cam;

Figure 4 is a perspective view of the vacuum
operated piston;

Figure 5 is a perspective view of the actuating 7§
arm which contacts with the vacuum opera.ted
piston;

Figure 6 is a view showing a modification of the
vacuum operated device; and

Figure 7 is a further modification showing a g¢
control of the valve by a vacuum controlled toggle
joint.

Referring to the drawings, 10 is a carburetor of
the down-draft type, although the type is im-
material, and the choke is equally adaptable to gg
any of the well-known carburetors. Within the
carburetor are Venturi tube 18, fuel jet 20, and a
throttle valve 12, rotatably mounted on a shaft 14
to which is connected an operating lever 16, Air
intake 22 of the carburefor has an unbalanced go
choke valve 24 rotatably mounted on shaft 26 in
position to be opened by the pressure of the in-
flowing air. )

A link 28 is pivotally connected to one side of
the valve 24 and has its opposite end pivotally con-
nected to arm 30 of lever 31 that is journalled in
the body of the carburetor by shaft 32. Lever3lis
Iocated beneath a cylinder 34 having its upper
portion subjected to the vacuum in the carburetor
on the engine side of throttle valve 12, the con-
nection being made by means of opening 36 which
leads through a passage or pipe (not shown) to
the opening 38 immediately below the valve 12.
Cylinder 34 contains a piston 40 having a slot 42
slidably engaging shaft 32, and a slot 43 within
which the arm 30 may move. The piston 40 is
pressed downwardly by a spring 44 and has its
lower face 46 in engagement with a pin 47, which
in the lowest position of the piston, rests within
an arcuate notch 48. Notch 48 is so formed as 110
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to increase the mechanical advantage of piston
40 to hold choke valve 24 in its full closed position,
and to impose an increased opening resistance
until pin 47 moves out of the notch 43 and con-
tacts the adjacent flat -face 46 of the piston 40,
whereupon the resistance to opening is substan-
tially proportionate to the force of spring 44 and
increases with the upward movement of piston 40.
A stop screw 49 is preferably provided in plug 51
which provides an adjustment for limiting the
lower position of piston 40, .

Choke operating shaft 26 is projected outwardly
from the carburetor and extends into a casing 52
within which is a heat responsive or thermostatic
device 54 mounted adjacent the engine exhaust
pipe 83. The thermostatic device preferably com-
prises a spirally wound expansive member 54
having one end secured to the casing 52 at 56
and its opposite end secured to a rotatable shaft
57. A cam 58 is secured to shaft 57, and is pro-
vided with an inwardly extending slot 59, a con-
centric portion 60, and a projecting hooked por-
tion 61._

‘Within slot 59 is slidably mounted one end of a

‘lever 62 having its opposite end pivotally mounted

on choke valve shaft 26. A bracket 64 is secured
to the end of shaft 26 by any desired means, such
as clamp screw 66, and has an abutting face
adapted to contact with lever 62 and permit
bracket 64 to have a slight tilting movement with
respect to the lever., A spring 67 is spirally wound
about shaft 26 and has its opposite ends coacting
between lever 62 and bracket 64 in a manner to
urge choke valve 24 toward its closed position, or
in a counterclockwise direction as shown in Fig-
ure 2.

In the form of the invention shown in Figure
6, I have shown the vacuum control and thermo-
static control mounted in a unitary housing 70
within which is mounted a thermostat and its
operating cam 58, and a vacuum operated bellows
71, which is adapted to be connected with the
body of the carburetor by opening 72. The lower
portion of the bellows 71 is provided with a mem-
ber 77 having a face 73 contacting with pin 47
on the operating arm 30 and a pin 75 which rests
within a notch 74 formed in the periphery of the

,circular portion 76 of the lever 31. In the lowest

position of the bellows, pin 47 preferably has a
slight clearance with the lower edge 73 of the
member 77 and lever 31 is resiliently held in the
position shown, until pin 75 has been forced from
the notch 74, whereupon pin 47 engages face 73
and the inherent resiliency of the bellows 71 tends

to increase in a substantially direct rate as the.

lever 31 is rotated in a clockwise direction. In
this form of the invention, thermostat shaft 57
may be connected to the choke shaft 26 in the
same manner as that shown in Figure 1.

In the form of the invention shown in Figure 7,
the modification consists in the substitution of 3
vacuum controlled toggle joint. for the piston or
bellows shown in the other constructions. In
this form of the invention, a lever 81 is secured
to choke valve shaft 26 and has its outer end
pivotally connected to a toggle 80 having a hinge
joint 82 and a pivotal connection to a fixed sup-
port at 83. Adjustable stop 84 is provided to
limit the downward movement of the toggle joint
80 and preferably causes it to assume very nearly
a straight line position in the closed position of
the choke valve 24. Toggle 80 is pivotally con-

nected intermediate its ends to a vacuum oper-.

ated device or bellows 85, which is adapted to be
connected with the body of the carburetor through
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opening 86. In this form of the invention, the
valve 24, in its closed position, has an increased
force against opening imposed upon it by the
straight line position of toggle 80 and the in-
herent resiliency of the bellows 85. The thermo-
stat mechanism is the same as that described in
connection with Figure 3.

In the operation of the invention with particu=
lar reference to the forms shown in Figures 1 to
5, inclusive, the initial start of the engine is ordi-
narily made with a cold thermostat and with the
choke valve in the position shown in full lines
in Figure 2. The starting operation is accom-
plished by any desired means and the engine is
cranked in the usual manner.

The vacuum developed by the cranking oper-
ation is insufficient to lift piston 40 against the
resistance of spring 44 and valve 24 is substan-
tially locked in its closed position by the pressure
of pin 47 within the notch 48. As soon as the
engine starts, the vacuum above the throttle is
increased and piston 40 is moved upwardly and
removes the pressure upon pin 47. Thereupon,
valve 24 may be moved by air flow in a clockwise
direction against the tension of spring 67 until 100
bracket 64 has the outer portion of its side face
in contact with lever 62, which movement is pref-
erably not over 10 or 15 degrees. After the en-
gine is started, the hot gases in exhaust pipe 53
transmit heat to the thermostat 54 which ro-
tates cam 58 in a clockwise direction as viewed
in Figure 3, and moves the end of lever 62 to the
outer portion of slot 59. This movement of lever
62 rotates valve 24 in a clockwise position until
the valve reaches the position shown in dotted 110
lines in Figure 2. At this point in the valve move-
ment, lever 62 emerges from slot 59 and further
rotation of the cam 58 under the influence of
increased heat, permits the cam to freely rotate
with the end of lever 62 in sliding contact with 115
the concentric portion 60 of the cam without
further movement of the choke valve. Upon
stopping of the engine, the thermostat 54 as it
cools will rotate cam 58 in a counter clockwise
direction and the end of lever 62 will be caught 12¢
by the hook portion 61 and directed inwardly into
slot 59, to a position corresponding to the closed
position of the choke valve 24 as shown in full
lines in Figure 2.

In the operation of the forms shown in Figures 125
6 and 7, a similar result will be obtained, al-
though in Figure 6, the resistance against initial
opening is secured by a pin riding in a notch 74
formed on the periphery 76 of the circular por- .
tion of lever 31, and in Figure 7, the resistance 130
is obtained by the straight line position of the
toggle.

While I have illustrated and described certain
embodiments of my invention, it is understood
that this showing and description are illustra-
tive only, and that I do not regard the invention
as limited to the forms shown and described, or
otherwise, except by the terms of the following
claims.

I claim:

1. A carburetor choke comprising, an air actu-
ated valve, resilient means for closing the valve,
vacuum controlled means for modifying the ef-
fect of the closing means, and additional means
for varying the effect of the control in accordance 145
with the valve position.

2. A carburetor choke valve comprising an air
actuated valve, and a control therefor including
a device exerting a greater force to hold the valve
in a closed position, than in a partially closed y5¢
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position, and means to render the control in-
operative under certain conditions.

3. A carburetor choke comprising an air actu-
ated valve, a spring device for holding the valve
closed, means whereby the device exerts a greater
closing force in the closed position of the valve
than in the partially closed position, and auto-
matic means for rendering the member inopera-
tive to close the valve under normal operative
conditions.

4. A carburetor choke comprising an air actu-
ated valve, means for holding the valve closed,
and means modifying the effect of the holding
means in accordance with the position of the
valve. )

5. A carburetor choke comprising an air actu-
ated valve, a spring for holding the valve closed,
and means modifying the effect of the spring in
accordance with the position of the valve.

6. A carburetor choke comprising an unbal-

_anced air valve, and a linkage secured to said

valve, a spring coacting with the linkage to close
the valve, said linkage being arranged to have
an abrupt change in mechanical advantage as
the valve reaches the fully closed position.

7. A choke for a carburetor comprising an air
actuated valve, a piston normally exerting a force
tending to close the valve, means to increase the
mechanical advantage of the force exerted by
the piston when the valve is closed, and means to
raise the piston.

8. A choke for a carburetor comprising an air
actuated valve, & piston normally exerting a force
tending to close the valve, means to increase the
mechanical advantage of the force exerted by
the piston when the valve is closed, and means
for neutralizing the force exerted by the piston

including a conduit connecting the space adja- .

cent one face of the piston with the mtenor of
the carburetor.

9. A carburetor choke comprising a movable
valve, a spring pressed piston, a controlling mem-
ber movable with the valve and engaging the

. piston, the engaging surfaces of the member and’

piston being arranged to exert a greater resist-
ance to initial movement than to subsequent
movement of the valve. )

10. A carburetor choke comprising a movable

valve, a spring pressed piston, a controlling mem-

ber movable with the valve and engaging the
piston, the engaging surfaces of the member and
piston being arranged to exert a greater resist-

ance to initial movement than to subsequent

movement of the valve, and means whereby said
piston may be operated by suction to separate the
engaging surfaces.

11. A carburetor choke comprising, a movable

valve, and means for resisting the opening of -

said valve including a vacuum controlled member
imposing a resistance to the.initial opening of
the valve and a decreased resistance thereafter.

12. A carburetor choke comprising, a movable
valve, and means for resisting the opening of

said valve including a vacuum controlled bellows.
imposing a resistance to the initial opening of

the valve and a decreased resistance thereafter,

13. A carburetor comprising, an air passage-
way, a choke valve therein, and operating means
therefor including a cam adapted to move the
valve to both closed and open positions.

14. A carburetor comprising, an air passage-
way, a choke valve therein, and operating means
therefor including a cam adapted to move the
valve to both closed and open positions, said
operating means being adapted to continue its

3

movement beyond the full open position without
producing further movement of the choke valve.

15. A carburetor comprising a choke valve,
operating means therefor including a member
adapted to positively open and close the valve,
said member being adapted to move beyond the

" open position of the valve w1t.hout actuating the

same.

16. A carburetor comprising a choke valve, op~
erating means therefor including g rotary cam
adapted to positively open and close the valve,
said cam being adapted to rotate beyond the
open position of the valve without a.ctua.tmg the
same.

17. A carburetor comprising a choke valve, op-
erating means therefor including a rotatable
member having an inwardly extending groove
and a concentric surface adjacent thereto, and
a member secured to the valve within the groove
adapted to be moved thereby during a predeter-
mined rotary movement and contact the con-
centric surface upon further movement,

18. A carburetor comprising a choke valve,
operating means therefor including a rotatable
member having an inwardly extending groove
and a concentric surface adjacent thereto, a
member secured to the valve within the groove
adapted to be moved thereby during a predeter-
mined rotary movement and contact the con-
centric surface upon further movement and heat
responsive means to rotate the member.

19. A carburetor comprising an air actuated
choke valve, means for closing the valve, means
for increasing the effect of the closing means as
the valve approaches the closed position, and
heat responsive means to nullify the effect of the
closing means at increased temperatures.

20. A carburetor comprising an air actuated
choke valve, means for closing the valve, means
for increasing the effect of the closing means as
the valve approaches the closed position, and

heat responsive means to nullify the effect of the .

closing means at increased temperatures, and a
connection between the heat responsive means
and the valve whereby the heat responsive means
is movable relative to the valve after the same
is fully open.

21. A carburetor choke comprising an air actu-
ated valve, a lever secured thereto, a toggle con-
necting the lever to an anchorage, and a fluid op-
erated device connected to the toggle intermedi-
ate its ends.

22. A carburetor control compnsmg a thermo-
stat, a member actuated thereby, said member
being arranged to stop at a predetermined point,
and said thermostat being adapted fo move be-
yond said point upon further temperature change.

23. A carburetor control comprising a thermo-
stat, a member rotated thereby, said member be-
ing arranged to stop at a predetermined point,
and said thermostat being adapted to move be-
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yond said point upon further temperature change, -

and hold said member in a predetermined posi-
tion.

24, Control mechanism for carburetor, com- 1

prising a yielding pressure responsive valve,
means for modifying the yielding character-
istic of the valve, and means varying the effect
of the modifying means in accordance with the
position of the valve.

25. Confrol mechanism for a carburetor of an
internal combustion engine, comprising a yield-
ing pressure responsive air valve, means respon-
sive to a pressure developed by operation of the
engine for modifying the yielding characteristic
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of the valve, and means varying the influence of
the modifying means in accordance with the
position of the throttle,

26. In a fuel mixture control device, a pres-
sure-responsive air valve, yielding means resist-
ing opening movement of the valve, said means
being so related to the valve as to exert a maxi-
mum resistance when the valve is near its closed
position, and fluid pressure controlled means for
varying the effect of said yielding means.

27. In a carburetor for internal combustion
eéngines, a pressure actuated air valve, yielding
means resisting opening movement of the valve
with a force which increases sharply as the valve
nears its closed position, and means responsive
to pressure variations generated by the engine in
its operation for varying the effect of said yield-
ing means.

28. Control mechanism for a carburetor, com-
prising a pressure-responsive air inlet valve, a
thermostat influencing the movement of the
valve, and separate means effectively opposing
opening movement of the valve only when the
valve is near its closed position.

29. In a carburetion system for an internal
combustion engine, a pressure actuated air valve,
temperature responsive means yieldingly con-
trolling the degree of opening of the valve, toggle
mechanism normally maintaining the valve
closed, and suction operated means rendering the
toggle mechanism inoperative.

30. In combination with the carburetor of an
internal combustion engine, a pressure actuated
air valve, a thermostat controlling said valve,
means becoming operative when the engine is
stopped to prevent opening of the valve, and
means responsive to a predetermined degree of
suction posterior to the throttle for rendering
the first mentioned means inoperative.

31. In combination, with a carburetor having
a throttle and a pressure actuated choke valve,
a thermostat controlling the choke valve, means
preventing opening of the choke valve, said means
becoming operative when the choke valve closes
and means responsive to a predetermined degree
of suction posterior to the throttle for rendering
the first mentioned means inoperative.

32. In combination with a carburetor having
a throttle and a choke valve, toggle means pre-
venting opening of the choke valve, said means
becoming operative when the choke valve closes,
and means responsive to a predetermined suc-
tion posterior to the throttle for rendering the
toggle means inoperative.

. 1,045,191 P

33. In combination with a carburetor having
a throttle and a pressure actuated choke valve,
toggle mechanism preventing opening  of the
choke valve, said mechanism becoming operative
when the choke valve closes and becoming in-
operative when the suction in the carburetor
reaches a predetermined value, ’

34, In combination with a carburetor having
a pressure actuated air valve, toggle mechanism
operative in one position to prevent opening of
the air valve, temperature-responsive means

yieldingly controlling the air valve and opera-

tive to move the toggle mechanism to its opera~
tive position, and suction actuated means for
moving the toggle to an inoperative position.

35. In combination with an internal combus-
tion engine, a carburetor having a choke valve,
temperature responsive means yieldingly urging
the valve toward closed position, and suction
operated means capable of moving the valve to
a partially opened position against the force of
the temperature responsive means.

36. In combination with an internal combus-

tion engine, a carburetor having a throttle and

a pressure responsive choke valve, temperature
responsive means yieldingly urging the valve to-
ward closed position and rendered inoperative
at high temperatures, and means responsive to
suction posterior to the throttle for moving the
valve to a partially opened position against the
force of the temperature responsive means.

37. In combination with an infernal combus-
tion engine, a carburetor having a choke valve,
temperature responsive means yieldingly urging
the valve toward closed position at low tem-
peratures, additional means resisting opening
movement of the valve, and suction operated
means operative to render said additional means
inoperative and to move the valve to at least
partially opened position against the force of the
temperature responsive means. .

38. In combination with an internal combus-
tion engine, a carburetor having a throttle and
a pressure responsive choke valve, means opera-
tive below a predetermined temperature to yield-
ingly urge the valve toward closed position, addi-
tional means resisting opening movement of the
valve, and means responsive to a predetermined
suction posterior to the throttle for rendering
said additional means inoperative and for mov-
ing the valve to at least partially opened posi-
tion against the force of the temperature re-
sponsive means.

SCOTT F. HUNT.
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