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The present invention relates to an automatic
control for carburetor choke valves and more par-
ticularly to a device for accurately controlling the
amount of opening of a choke valve in accordance
with ambient temperatures. , .

To start an internal combustion engine when
cold, it is necessary to furnish to it a fuel mixture
which is richer in hydrocarbon ‘content than the
normal operating ratio. It is customary to ac-

complish this result by placing a valve in the in- 10

take of the carburetor which when closed restricts
the admission of air to the carburetor. During
cranking, closure of this choke valve causes a
partial vacuum in the air passages of the car-

buretor which aspirates the fuel from the float 15

chamber and thereby furnishes a rich fuel mix-
ture to the engine cylirders. When the engine
fires, the rapid acceleration of its pistons causes
an increase in the intake vacuum so it is neces-
sary to partially open the choke valve
avoid flooding the engine with raw fuel. On the
other hand, if the choke is opened too far, the
carburetor will supply the normal operating mix-
ture which is too lean for a cold engine, and the
engine will promptly die. : \

It is now common practice in automotive in-
stallations to control the choke valve by means
of a thermostat which closes the valve when the
_ engine is cold, and gradually opens the choke as
the engine warms up. The immediate partial
opening of the choke when the engine starts is
usually secured by means of a spring-loaded sec-
tion of the choke valve which is intended to open

- in resporse to a predetermined reduction of pres- 23
)

sure within the carburetor or by means of an
unsymmetrical mounting of the choke. valve
whereby it will partially open against the pres-
sure of a spring when the engine fires.

Such installations as now ‘generally used have
no accurate control of choking in accordance with'
variations in ambient temperatures, and- it has°
therefore been the practice in designing such
structure to assume that it is better to have the

mixture too lean than too rich. ~This is based 15

on the proposition that if the engine is once
flooded, the choke valve would remain closed,
“'thus aggravating the cordition so that the engine
never will start, whereas if the mixture is too

lean, the engine may false start a number of 50

times but will finally get warm enough to run.
"This practice of supplying a mixture which is too
lean for the purpose of starting at a very cold
temperature has made it difficult if not impos-
sible to start an engine

5

the temperature is more than 25 degrees or 30
degrees below zero. .

" 1t is an object of the present invention to pro-
vide a novel carburetor choke valve control that
accurately limits the degree of closure of the
valve during cranking in accordance with am-
bient temperature conditions.

Tt is another object to provide such a device in-
corporating means for reducing the richness’ of
the mixture when the engine fires, the amount of
such reduction being also under accurate control -
in accordance with the ambient temperature.

It is a further object to provide such a device,

_“that regulates the admission of air to the car-

at once to 20

s invention.

0 mission of additional air when the

by ordinary means when 65

buretor in accordance with the ambient tempera-
ture both during cranking and during the initial -

.period of self operation of the engine.

Further objects and advantages will be appar-
ent from the following description taken in con-
nection with the accompanying drawings, in
which:

Fig. 1 is a general view in perspective of an in-
ternal combustion engine of conventional type
jincorporating a preferred form of the present

Fig. 2 is an enlarged detail of a carburetor in-
take passage having a preferred form of the con-
trolled choke mechanism installed therein, the
choke being shown in cranking position with low
ambient temperature. -

Fig. 3 is a view similar to Fig. 2 showing the -
parts in the positions assumed when the engine
initially fires.

Fig. 4 is an exploded view of the parts of the
choke mechanism showing their relative positions
and method of assembly.

Fig. 57is a vertical sectional detail of an em-"

- bodiment of the invention employing a spring

loaded section of the choke valve to provide ad-
engine fires, -
and

Tig. 6 is a detail plan view of a form of choke
valve in which the thermostatic control of the
tightness of closure is mounted directly on the
choke valve itself. ;

In Fig. 1 of the drawings, there is illustrated a
conventional form of internal combustion engine
indicated generally by | having a carburetor 2,
intake manifold 3, and exhaust manifold 4. In-
take passage 5 of the carburetor which transmits

" air from the-air cleaner 6 has mounted therein

a choke valve T, the control of which is the sub-

ject matter of the present invention. '
As best shown in Figs. 2 and 4, the choke valve

1 is unsymmetrically fixed to a cross shaft 8



2 .
Journalled in the intake passage 5 of the carbu-
retor so that air pressure on the valve will tend
to open it by rotating it in a counter-clockwise
direction. Rotation of shaft 8 and consequently
of valve 1 is controlled by means of a quadrant
9 fixed in any suitable manner as by means of a
set screw tl on the shaft 8 where it projects from
the intake passage 5. An actuating member 12
is freely journalled on the shaff 8 adjacent the
quadrant 8, being retained on the shaft by s
collar 13 fixed as by means of a set screw {4 on
the end of the shaft. Member 12 is provided with
an arm 15 having a laterally projecting finger or
pin 16 which extends into an arcuate slot 17 in
the quadrant 8 whereby relative angular move-
ment between the actuating member and the
quadrant is limited by the length of said slot.
Yielding means for rotating the quadrant 9 in
& clockwise direction with respect to the actu-
ating member 12 is provided in the form of a
spring 18 which is wrapped around the shaft §
and has terminal projections (9 and 21 arranged
to enter openings 22 and 23 in the quadrant 9
and actuating member (2 respectively. The
spring 18 thus functions to normally hold the
quadrant at the limit of its clockwise or choke-
closing movement with respect to the actuating
member {2 as defined by engagement of the pin-
ion 16 in the end of the slot I7 as shown in Fig. 2.
Means of conventional type for closing the
choke valve when the engine is- cold, and for
ovening the valve When the engine warms up
is provided in the form of a spiral thermostatic
member 24 mounted on the exhaust manifold 4§
of the engine so as to become heated when the
engine is in operation, the cuter end of the ther-
mostat being anchored and the inner end hav-
ing attached thereto an arm 25 which is con-
nected to the actuating member 12 by means of
& link 26 pivoted to an arm 21 extending down-
wardly from said actuating member. The ther-
mostat 24 is so arranged that a rise in temper-
ature thereof causes the arm 25 to move in a
clockwise direction thus Imparting counter-
clockwise rotation to the actuating -member 2
which rotation is transmitted through the finger
{8 to the quadrant 9 to open the choke valve 1,
the rotary movement of arm 25 being limited by
any suitable means such as a stop 28 which is so
positioned that the choke valve is in a vertical
position when the arm 25 engages sald stop.
According to the present invention, means are
provided for controlling the tightness of closure
of the choke valve 7 in accordance with varia-
tions in ambient temperature when the engine
is cold. As here shown, this means is in the form
of an arm 29 extending laterally from the actu-
ating member 12 and having inclined steps or
teeth 30 formed thereon, and a thermostatic
member 31 fixedly mounted at one end on the
body of the carburetor as indicated at 32 and
having on its free end an adjustable stop 33
arranged in the path of movement of said teeth
30. Thermostat 31 is arranged to bend away from
the arm 29 in response to a lowering of its tem-
perature whereby at very low temperatures the
stop 33 will not engage the teeth 30 until the
actuating member has rotated sufficiently to close
the choke valve tightly, whereas at more moder-
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cordance with ambient temperature, the amount
that the choke valve is permitted to open when
the engine fires.. As shown more particularly in
Figs. 2 and 3, this means is in the form of a ther-
mostatic member 34 anchored as indicated at 35
to an arm 38 of the actuating member and hav-
ing at its free end an adjustable stop 37 in the
rath of movement of inclined steps or teeth 38
formed on quadrant 9. Thermostat 34 is ar-
ranged to bend toward the quadrant 9 when its
temperature is lowered so that at very low tem-
peratures it will engage a tooth of the quadrant
after only a very slight rotation thereof and will
consequently closely limit opening movement of
the valve 7 relative to the actuating member (2.
At more moderate temperatures, however, the
stop 87 will be retracted from the quadrant 3 to
allow proportionately more rotation thereof.

In operation, let it be ‘assumed that the en-
gine is cold and the ambient tempetature is quite
low as for instance in the neighborhood of 20
degrees below zero. The positions of the parts
under such conditions are as illustrated in Fig.
2 in which the arm 25 of the thermostat 24 has
rotated counter-clockwise until its movement was
stobped by engagement of the teeth 30 in the
arm 29 of the actuating member with the stop
33. Since the temperature is quite cold, the stop
33 is so far withdrawn that it engages with the
next to the last tooth 30, and the choke valve 7
is almost completely closed. The thermostat 34
is advanced toward the quadrant 9 by the low
temperature until it is In position to engage the
first or second tooth 88 of the quadrant 9. When
the engine is eranked under these circumstances,
a high degree of choking effect is secured due to
the almost complete closure of the choke valve.

" When the engine fires, the consequent rapid ac-
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celeration of its pistons causes g comparatively
high vacuum to be formed within the carburetor
whereby the external pressure on the choke valve
causes it to rotate against the force of the spring
{8 due to the unsymmetrical mounting of the
valve on the shaft 8. as shown in Fig. 3. This

- rotary movement of the valve ic limited to a very
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ate temperatures the stop 33 will engage the

teeth at intermediate points thus preventing com-

plete closure of the choke valve to a degree de-

pending upon the ambient temperature.
Means are also provided for controlling, in ac-
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small amount due to the almost immediate en-
gagement of the stop 37 with a tooth 38 of the
quadrant 8 whereby only a small amount of ad-
ditional air is admitted into the carburetor, and
the mixture is maintaineq sufficiently rich to in-

.Sure continuous operation of the engine. After

the engine warms up, the thermostat 24 receives
heat from the exhaust manifold 4, whereby the
arm 25 rotates in a clockwise direction gradually
moving the choke. valve T into its wide open po-
sition in the usual manner.

If, during the starting operation, the tempera-
ture is more moderate, as for instance zero de-
grees or higher, the stop 33 engages in one of
the lower teeth 30 of the actuating member 2,
thus holding up the choke valve to g greater ex-
tent in accordance with such moderation of tem-~
perature. At the same time, stop 37 is also re-
tracted from the quadrant 8 by such rise in tem-
perature so that it will permit a greater rotation
of the choke valve before engagement with the
quadrant, whereby a larger amount of additional
air is permitted to enter the carburetor when
the engine fires. It will thus be seen that there
is here provided a positive and accurate control
of the choking effect both during cranking and
during the initial explosions of the engine where-
by the mixture during this critical period is en-
riched to a degree which conforms closely to the
prevalent temperature conditions,
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In Fig. 5 of the drawings there is fltustrated
an embodiment of the invention in which the
control of additional air when the engine starts
is effected by a spring-loaded portion of the
choke valve. As there shown, the choke valve
41 is symmetrically
and a poppet valve 43 is mounted in an open-
ing 44 in the choke valve, The poppet valve is
 normally held in closed position by means-of &
compression spring 45 on its stem 40 and the
pressure of said spring is varied in accordance
with ambient temperature by means of & thermo-
static member 46 anchored at 47 to the choke
valve and having an opening 48 in its free end
adapted to loosely receive the stem #0 of the pop-
pet valve, The thermostat 46 thus forms an
abutment for the spring 48, and is sc arranged
that a reduction of temperature . causes the
thermostat to bend upwardly thus applying pres-
sure to the spring 45 and correspondingly reduc-
ing the amount of opening of the poppet valve
43 when the engine fires.

In this embodiment of the invention, the shaft
42 may be connected rigidly to the actuating
member i2 and the operation of the thermostatic
control 34 and choke limiting device 31 ete. will

take place in the manner above set forth. When .

the engine fires, however, the additional air in-
take is permitted in this instance by the open-
ing of the poppet valve 43 as controlled by the
spring 45 and, thermostat 46 instead of by the
rotation of the choke valve as in the first em-
bodiment. ‘

In Fig. 6 of the drawings, there is illustrated
an embodiment in which the control of initial

‘choking effect is accomplished by means of &

thermostat mounted directly on the choke valve.
As here shown, the choke valve 5t is fixed on
shaft 52 by suitable means such as indicated at

53 and an opening 54 is provided in the valve '

which opening is controlled by & sliding damper
on valve member 55. The opening 54 is prefer-
ably wedge shaped and the position of the valve
55 is determined by a thermostatic member 56
anchored as at 57 to the choke §1 and connected
at its free end to the slide valve 55 as indicated
at §8. Thermostat 58 is arranged to bend in
such & direction as to close the opening 54 re-
sponsive to reduction in temperature, :

In this embodiment, the choke valve 81 is closed
tightly either by hand operation or by thermo-
static means whenever the engine is ¢old and it
is desired to start. The choking effect during
cranking is controlled by the position of the
slide valve 85 which is actuated by the thermostat
86 to uncover more or
pendent upon temperature conditions. It will
be understood that if the choke §1 is manually
operated, it will be incumbent upon the opera-
tor to open the valve slightly when the engine
fires in order to prevent flooding, If the valve is
thermostatically operated, an arrangement such
as illustrated in either Figs. 1 to 4 or Fig. 5 may
be used to accurately meter the amount of addi-
tional opening when the engine fires.

mounted on its shaft 42 .
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tion have been shown and described in detall it
will be understood that other embodiments are
possible and that various changes may be made
in the design and arrangement of the parts with-
out departing from the spirit of the invention as
defined in the claims appended hereto.

What is claimed is: : :

1. In combination with a carburetor having an
air intake passage, a butterfly valve pivotally
mounted in said passage, said valve being so un-
symmetrically mounted that atmospheric pressure
thereon tends to open the valve, a rotatable shaft
traversing said passage forming the mounting
means for the valve, an actuating member jour-
nalled on the shaft, yielding means for connect-
ing the shaft and actuating member, tending to
rotate the shaft with respect to the actuating
member in a direction to close the valve, and
thermostatic means mounted on the actuating
member -for restricting in accordance with
ambient temperatures the movement of the shaft
with respect tc the actuating member in -the
direction to open the valve.

2. An sutomatic choke valve control for car-
buretors as set forth in claim 1 in which said re-
stricting means comprises & toothed quadrant
rigidly connected to the shaft, and & bi-metallic -

‘member mounted on the actuating member in po-

sition to engage various teeth of the quadrant
dependent on the temperature of the bi-metal.

3. In an automatic choke control for carbu-
retors the combination with a choke valve which
is so unsymmetrically mounted that it tends to
open automatically when the engine starts, ac-
tuating means including a thermostat and a
ylelding connection for closing the valve when
cold and opening the valve when hot, an adjust-
able thermostatic abutment adapted to engage an’

-element of said actuating means to limit the

closing movement of the valve in accordance with

" the ambient temperature, and an adjustable ther-
- mostatic means for limiting in accordance with

ambient temperature the deflection of said yield-
ing connection by opening of the valve when the
engine starts.

4. In combination with a carburetor having an
air intake passage, a butterfly valve pivotally

" mounted in said passage, said valve being so un-

58

less of the opening 64 de- -
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Although certain embodiments of the inven-

symmetrically mounted that atmospheric pres-
sure thereon tends to open the valve, & rotatable
shaft traversing said passage forming the mount-
ing means for the valve, an actuating member
journalled on the shaft, yielding means for con-
necting the shaft and actusting member, tending

‘to rotate the shaft with respect to the actuating

member in a direction to close the valve, and
thermostatic means mounted on the carburetor.
adapted to engage said actuating member to hold
the valve slightly open to an extent dependent
on the ambient temperature, said holding means
comprising a toothed arm on the actuating mem-
ber and a bi-metallic member fixed on the body
of the carburetor in position to engage various
teeth of the arm dependent on the temperature

of the bi-metal. v
FRANK T. CHRISTIAN.



