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This invention relates to carburetors for internal com 
bustion engines, and particularly to novel structures in 
corporating an automatic choke system for a carburetor. 
The employment of an automatic choke on the car 

buretor of a small internal combustion engine, such as 
those of the type used on two wheeled motorized ve 
hicles, motorized golf carts and the like, as well as small 
stationary engines for industrial use, has been handi 
capped in the past by characteristics which are inherent 
in most small engines. Small internal combustion en 
gines are generally very sensitive to mixture control and 
require strict maintenance of the mixture at all phases 
of engine operation for optimum performance. Carbu 
retors which employ automatic chokes with an air heated 
thermostat and a vacuum actuated choke piston present 
a problem because the air which bleeds into the intake 
manifold generally exceeds the limits of mixture control 
and makes the performance of the engine poor and may 
also result in hard starting. 

Because the engine on which the carburetor is used is 
small, the carburetor itself must be small and light of 
weight, but it must also be durable because a small en 
gine of this nature is frequently subjected to severe jar 
ring. 
Automatic choke systems on small engines of the type 

described must be capable of preventing overchoking of 
the engine prior to reaching optimum operating tem 
perature. 

Since the mixture control of an engine of the type de 
scribed is highly critical, it is imperative that air entering 
the intake manifold of the engine from sources other 
than the mixture conduits of the carburetor be severely 
limited. For this reason automatic chokes, which are 
theated by hot air from a manifold stove, when used in 
: carburetors of Small engines, do not generally achieve 
optimum performance. Air from the manifold stove 
iflows through the choke housing and into the mixture 
conduit below the throttle valve due to influence of mani 
fold vacuum. While this type of air flow is not excessive 
in large engines, it seriously aggravates the excess air 
problem common to small internal combustion engines. 
The use of vacuum actuated pistons in small engines, 

to establish an initial partially open choke position upon 
starting of the engines, has also been limited because the 
excess air problem is even further aggravated. The pis 
ton and cylinder type choke operator employs an air by 
pass, which is established upon movement of the piston to 
a predetermined position within the cylinder. The air 
bypass breaks the vacuum acting on the pistons and in 
duces air to flow through the cylinder and into the mix 
ture conduit below the throttle. While excess airflow 
is not particularly disadvantageous in large internal com 
bustion engines, in small engines it presents a serious 
problem because the mixture balance is easily disturbed. 

Another disadvantage involving employment of auto 
matic chokes on small internal combustion engines is 
that the chokehousing is generally supplied with heated 
air from an exhaust manifold stove, and this air heats a 
thermostatic coil which in turn coils upon itself and 
drives the choke toward its open position. The heated 
air carries to the choke housing a certain amount of dust, 
since the manifold stove is open to the atmosphere. 
This dust in time will impair the movement of the auto 
matic choke requiring servicing. Also, since the choke 
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shaft must turn freely, the fit between the choke shaft 
and the choke shaft bore is loose, allowing air to move 
through the space between the shaft and bore to the 
housing. Dust carried by this air is sometimes deposited 
in the choke shaft bore causing binding or otherwise 
impairing rotation of the choke shaft and again resulting 
in a condition where maintenance is required. 
A carburetor of the type described, contrary to the 

idiosyncrasies of carburetors on larger internal combus 
tion engines, such as an automobile engine, must be ca 
pable of choke movement from the closed position to a 
partially open position instantly, when the engine starts 
under cold conditions to prevent flooding and hard start 
ing. It has been difficult to provide an automatic choke, 
on small engines of the type described, which will main 
tain the choke closed until the engine starts and allow 
the choke to move quickly and automatically to a prede 
termined partially open position. 

Accordingly, it is an object of this invention to pro 
vide a carburetor for use with small internal combustion 
engines which employs an automatic choke capable of 
maintaining the choke valve closed when the engine is 
cold and not operating, partially open when the engine 
is cold and operating, and fully open at optimum operat 
ing temperature. 

It is among the objects of this invention to provide a 
carburetor including an automatic choke wherein con 
tamination by dust or foreign matter is eliminated. 
An object of this invention is to provide a carburetor 

including an automatic choke and a piston for establish 
ing an initial choke position upon starting of the engine, 
wherein air entering the engine through the automatic 
choke system is severely limited and strictly controlled. 
A further object of this invention is to provide a vacu 

um actuated choke control piston which cuts off com 
munication to the vacuum source upon reaching a pre 
determined initial position and prevents air from by-pass 
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ing the throttle and entering the intake manifold of the 
engine. 
An object of this invention is to provide a carburetor 

having an automatic choke system wherein the thermo 
static coil is heated electrically. 
'A further object of the invention is to provide a car 

buretor- having an automatic choke system wherein the 
thermostatic spring positively urges the choke valve to its 
full open position upon reaching a predetermined tem 
perature and to its full closed position when the engine 
temperature is below a predetermined level. 
Another object of the invention is to provide a car 

buretor which is inexpensive in manufacture and reliable 
lSe. 

The invention embodies other novel features, details 
of construction and arrangement of parts which are here 
inafter set forth in the specification and claims and illus 
trated in the accompanying drawings, forming a part 
thereof, wherein: 
FIGURE 1 is an elevation showing the inlet end of the 

mixture conduit and with parts broken away showing a 
portion of the fuel system and automatic choke in sec 
tion and showing the electrical heating circuit schemat 
ically. 
FIGURE 2, is a sectional view taken along line 2-2 

in FIGURE 1. 
FIGURE 3 is an elevation showing the left side of 

the carburetor with parts of the automatic choke broken 
away and shown in section. 
FIGURE 4 is an elevation showing the right side of the 

carburetor of this invention. 
Referring now to the drawings for a better understand 

ing of the invention, the carburetor is shown as compris 
ing a body 15 having a horizontal mixture conduit 17 
(FIGURE 2) provided with an air inlet 18, an outlet 
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20 and a venturi 19 having a throat 22. A flange 2 is 
provided at the outlet end of the body 15 (FIGURE 3), 
for attachment of the carburetor to the intake manifold 
3 of an engine . The intake manifold is mounted on 
the engine by means of bolts 5 and the carburetor is 
jimounted on the intake manifold 3 by bolts 7. 
A throttle shaft 23 is journaled horizontally in appro 

priately aligned bearing apertures formed in body 15 to 
support a throttle valve 25 for pivotal movement within 
the outlet 20. 
A choke shaft 27 is journaled horizontally in aligned 

bearing apertures formed in the body 5 to Support a 
choke valve 29 for pivotal movement within the air inlet 

O 

13. The choke valve 29 is adapted for pivotal movement 
from a full open position as shown in FIGURE 2 to a 
closed position where the choke 29 completely blocks the 
air inlet 18. The choke 29 is also adapted for movement 
either automatically or manually as will be discussed in 
detail hereinafter. 
The body 15, as illustrated in FIGURE 2, is provided 

with a downwardly projecting tubular stem 31 having 
its lower end internally threaded at 32 for engagement 
with the externally threaded end 36 of a bolt 37 and hav 
ing an internal shoulder 59 at the upper end thereof. A 
main fuel nozzle 53 is press-fitted within tubular stem 
35 and is formed with an upper annular flange 57 abut 
ting the shoulder 59 and a lower enlarged annular por 
tion 60 tightly fitting the internal wall of stem 3 and es 
tablishing a fluid-tight seat therebetween. The upper 
end of the main fuel nozzle 53 projects into the mixture 
conduit in the region of venturi 9. The main fuel noz 
zle, except for the enlarged portion 60 and the flange 57, 
has a smaller external diameter than the internal diam 
eter of the stem and defines a fuel well 61 with the stem 
3. A plurality of ports 65 are formed in the nozzle 53 
for passage of fuel into and out of the lower end of the 
well 61. An air bleed passage 63 is formed in the body 
A5 leading from the carburetor inlet 18 to the upper end 
of well 6. 
A fuel metering orifice 62 is formed in the lower end 

of the main fuel nozzle 53 to receive the lower end 
64 of a metering tube 79. The upper end of the metering 
tube 70 is press-fitted within a central longitudinal bore 
71 in a high speed adjustment screw 73. 
of the high speed adjustment screw 73 the lower end 64 
of the metering tube 78 will move relative to orifice 62 
to effectively vary the flow of fuel through the orifice. 
The under portion of the body 5 is formed with a 

downwardly projecting annular flange 66 having an an 
nular recess 68 therein to receive the rim 69 of a cup 
shaped fuel bowl 33. The bottom of the fuel bowl 33 
has an aperture 26 adapted to receive a screw 37. Dur 
ing the assembly of the carburetor, the screw 37 is in 
serted through the aperture 26 in the fuel bowl and 
screwed into the internally threaded stem 31. By screw 
ing the threaded end 36 of the screw 37 into the stem 35 
the screw head first forces the bowl rim 69 against a 
gasket in the recess 68, and then forces the bowl bottom 
against the stem 31 with a gasket 28 making a fluid seal 
between the head of the screw and the bowl 33, 
A hollow ring shaped float 45 is mounted on a float 

arm 47 which is pivoted to the body at 49 to actuate a 
needle valve 43 to control the flow of fuel through an 
inlet 44 and valve port 46 into the bowl 33. The float 
and valve are adapted to coact to maintain a substan 
tially constant fuel level within the bowl. Fuel is Sup 
plied from a tank T. (FIGURE 1) through a conduit 41 
and a fuel pump P to the fuel inlet 44. Fuel passes from 
the bowl 33 through ports 67 of the stem 31 into a cham 
ber which is located within the stem 31 and below the 
nozzle 53. Fuel flows through metering orifice 62 and 
orifices 65 to a level in well 61 and nozzle 53 equal to 
that maintained by float 45 in fuel bowl 33. 
The idle fuel system of the carburetor is an intercon 

nected system with the primary fuel system through the 
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4. 
main fuel nozzle 53 as illustrated in FIGURE 2, The 
metering tube 72 is formed with a hollow central chan 
nel with its lower end closed and its upper end open. The 
upper end of the metering tube 76 is fitted into a bore 
7 in adjustment screw 73 as described herein above. A 
small calibrated orifice 72 is formed in the lower end of 
the metering tube 70 and which is adapted to be located 
below the fuel level within the well 61. The body E5 is 
formed with an idle passage 77 for providing a flow of 
mixture into the engine while the throttle 25 is in its 
closed position, as shown in FIGURE 2. Adjustment 
screw 73 is threaded into a bore formed in body 5 
normal to and intersecting idle passage 77 and is formed 
with perforations 75 which allow fuel to flow from me 
tering tube 70 into the idle passage 77. The idle passage 
77 is provided with an economizer 76 having a calibrated 
orifice for controlling the amount of mixture flow through 
the idle passage and for further mixing the fuel and air 
flowing therethrough. The idle passage 77 is provided 
with an idle adjustment screw 81 which is threaded into 
a bore 78 formed in body 15 which is normal to and in 
tersecting idle passage 77. A bore 80 of smaller diam 
eter than the bore 78 is formed in body 15 in continua 
tion of bore 78 and includes a tapered portion adapted to 
coact with the tapered end 82 of idle adjustment Screw 
8 to control the amount of air flowing from the inlet 8 
into the idle passage 77. An idle port 79 is formed in 
body 15 and communicates the idle passage 77 with the 
mixture conduit downstream of the throttle 25. A sec 
ond elongated rectangular idle port 79a also communi 
cates the idle passage 77 with the mixture conduit 7 and 
is operative to allow air to bypass the throttle 25 and 
to create turbulence in the region of port 79 which fur 
ther vaporizes the rich mixture flowing from the idle 
System. The amount of air bypassing the throttle is de 
pendent upon the position of the throttle and an optimum 
throttie position at idle is generally known as the “curb 
idle position.' 
Operation of the idle system is as follows: Air flows 

into the idle pasage 77 through bore 80 as a result of 
manifold pressure drop. Fuel flows through orifice 72 in 
the idle tube 70 and upward to the idle passage 77 as a 
result of pressure drop. Mixing of the fuel and air is 
accomplished as they flow through the perforations 75 in 
adjustment screw 73 and through the economizer 76. 
Further mixing to achieve the correct mixture is accom 
plished by turbulence created by air bypassing the throt 
tle 25 as discussed hereinabove. 
A manually operable control arm 83 is secured to the 

throttle shaft 23 at one end thereof to control the pro 
portion and quantity of fuel and air supplied to the engine. 
A helical compression spring 89 mounted around the 
choke shaft 27 is tensioned between the carburetor body 
15 and control arm 33 for biasing the throttle 25 to its 
closed or “curb idle' position. A lateral finger 93 of the 
control arm 83 is bent normal to the control arm and is 
formed with a threaded aperture for receiving a throttle 
adjustment screw 95. A fast idle eccentric cam 97 is 
pivotally mounted on the body 15 in a position to be 
engaged by adjustment screw 95 for controlling engine 
speed during the various operating conditions of the 
engine. The fast idle cam 97 is connected by a connect 
ing link 99 to a choke control arm 87 which is fixed to 
one end of the choke shaft 27 for pivoting the fast idle 

" 97 relative to pivotal movement of the choke shaft 

Control arm. 83 is provided with an offset unloading 
finger 10i which, upon full opening of the throttle 25 
when the choke is closed, will contact a transverse finger 
103 of choke control arm 87 and effect opening of the 
choke. This feature is generally known as “unloading." 
Opening both the throttle and the choke when the engine 
is flooded allows air to sweep the carburetor and engine 
with air to remove excess fuel. 
As illustrated in FIGURES 1 and 4, an automatic 



choke mechanism indicated generally at 105 is attached 
to the body i5 of the carburetor iG by means of a mount 
ling plate 167. The mounting plate 107 is supported on 
the body 5 by screws 189 which are threaded into bosses 

a projecting from the body 5. The automatic choke 
mechanism comprises a housing SF3 fixed to the mount 
ing plate E67 and having a choke shaft bore 17 in a 
wall thereof providing a bearing aperture for the choke 
shaft 27. The choke shaft 27 extends from the body: 15 
through an opening 166 in the plate 87 and through 
bore 17 into the choke housing i3, as illustrated in 
FEGURE. 
A cylindrical piston bore 153 is formed in the choke 

housing iÉ3 and receives a cylindrical choke piston 155 
for reciprocation therein. An upper portion 56 of pis 
ton 155 is connected to the choke arm 125 by a link 157 
pivotally attached to both the arm 25 and the upper 
portion 56 of the piston 55. It will be understood 
that the thermostatic coil 147 upon heating drives arna 
i25 in a counterclockwise direction as seen in FIGURE 
3 and transmits energy through arm 425 and link i57 to 
drive the piston 55 downwardly within the cylinder 53. 
The piston 155 is hollowed out by a longitudinal bore 

158 formed therein for reducing the piston weight and 
for forming a thin walled vacuum cut-off flange 50. A 
vacuum passage 6 is formed in the choke housing 13 
and is communicated with the cylinder i53 by a cali 
brated orifice A63. The vacuum passage 16; is connected 
with the mixture conduit 17 of the carburetor 10 by a 
conduit 59. Conduit 59 is connected to the mixture 
conduit 17 downstream of the throttle 25 so that mani 
fold vacuum may act through the conduit i59, passage 
161 and the orifice 163 to reduce the pressure in the 
cylinder and cause the piston 155 to be forced downwardly 
by atmospheric pressure. A plug 54 seals the bottom 
of the cylinder i53 and forms a stop engageable by the 
piston 155 to limit movement of the choke valve. When 
the piston engages the plug 154 the choke valve will be 
in its wide open position. As the piston 55 moves down 
wardly a sufficient amount for the flange 60 to close the 
orifice 63 it will be understood that the orifice 63 al 
lowing communication between the source of vacuum 
and the cylinder is closed and that subatmospheric pres 
sure no longer, is applied to the piston. The piston will 
move down no further than the intermediate position ill 
lustrated by broken lines in FIGURE 3. 

In accordance with a feature of this invention, an an 
Inular flange 119 is formed on a wall of the choke hous 
ing 13 concentric with the choke shaft bore 17 and 
defining a circular recess 28 around the choke shaft 27. 
A filter ring 121 formed of permeable material, such as 
felt, plastic foam, sintered metal or the like, is retained 
within the recess 120 by the mounting plate 67. A sub 
stantial clearance is allowed between the choke shaft and 
the bearing aperture to allow air to flow from the atmos 
phere into the housing to prevent a vacuum from form 
ing above the piston as the piston moves downwardly 
under influence of manifold vacuum. This allows the 
piston to be freely movable by manifold vacuum. The 

: filter member 2E is provided to restrict the flow of air 
through the clearance and to prevent dust from entering 
'the choke housing and being deposited along the choke 
shaft. The filter may also be saturated with lubricant 
to provide for lubrication of the choke shaft. 

In carburetors of the type described which employ an 
automatic choke system, a means of employing heat 
from the exhaust manifold to heat the thermally respon 
sive bimetallic coil was popularly employed. A heat 
riser extended from the exhaust manifold to the interior 
of thermostat housing and a bore was formed in the hous 
ing and carburetor body to communicate with the intake 
manifold downstream of the throttle valve. The sub 
atmospheric pressure present in the intake manifold in 
duced the atmospheric or superatmospheric pressures 
Within the exhaust manifold to induce a flow of hot ex 
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6 
haust gasses through the heat riser, through the thermo 
stat housing and down the aforesaid bore to the intake 
nanifold. The hot gasses heated the thermally responsive 
coil upon passing through the thermostat housing. While 
the nethod of heating the thermostat coil is acceptable in 
larger engines, it becomes a serious disadvantage in 
Smaller engines by aggravating the excess air problem de 
scribed hereinabove and thus reducing the engine to in 
efficient operation. Therefore, in accordance with this 
invention, other heating means is provided for heating 
the thermostatic coil and for preventing excessive flow. of 
air to the intake manifold. 
A choke housing cover 127 is retained on the choke 

housing 113 by screws 29 and spring clips 130, which 
engage a flange 13: on the cover 127. A gasket 132 is . 
positioned between the choke housing and cover 27 to 
establish an airtight seal therebetween. When assembled, 
the interior of the automatic choke housing is sealed 
from the atmosphere except for a small amount of filtered 
air flowing along the choke shaft 27 as indicated above. 
The choke housing cover is dish-shaped, and is formed 

of a material which is nonconductive and heat resistant, 
such as bakelite, for example, and has a shaft 133 lo 
cated centrally thereof and which may either be integral 
therewith or moulded therein. A circular heat-retaining, 
nonconductive insulator member 35 is mounted on the 
shaft 133 by means of a central opening 37. The in 
sulator 35 may be formed of ceramic material or any 
other material having properties similar to ceramic ma 
terial. A groove 39 is formed in the periphery of the 
insulator 35 for receiving a spirally wound heater coil 
i45. A flat circular plate 43 having a centrally located 
opening is mounted on the shaft 133 to retain the in 
Suiator 135 in position and to retain the heater, coil 14 
in the groove E39. The heater plate 43 is formed of 
metal and coated with a nonconductive material such as 
porcelain so that it will conduct heat but will not conduct 
an electric current. A spirally wound thermostatic coil 
147 is mounted on the free end of shaft 33, with the 
interior end of the coil 147 retained in a slot 45, ion 
gitudinally formed in the shaft 133. 
A choke piston arm 25 having an offset coil engaging 

member 51 thereon is fixed to one end of the choke 
shaft 27 by a screw 23 and adapted for imparting ro 
tary movement to the choke shaft. The thermostatic 
coil 147 has its outer end extending through a longitu 

Rotational movement 
of the thermostatic coil, during the heating thereof, is 
transmitted to the choke shaft 27 by arm 25. When 
the temperature of the thermostatic coil is below a pre 
determined temperature the choke will be closed and upon 
reaching a higher predetermined temperature the choke 
will be at its full open position. 
Two electrical connectors 34 and 36, as illustrated 

in FiGURE 1, are moulded into or otherwise attached 
to the circular end wall 128 of cover 127 and one of the 
connectors is attached to each end of heater coil 41. 
One of the connectors 34 is grounded to the choke hous 
ing and the other connector 136 is connected in parallel 
to the ignition circuit of the engine as indicated sche 
matically in FIGURE 1. Electrical energy flowing from 
the storage battery B or other electrical source of the 
engine flows along line L through the ignition switch S, 
through the connector 136, through the heater coil 141, 
through the connector 134, and back. The resistance 
of the heater coil 141 determines the amount of heat 
given off thereby. As illustrated in the present embodi 
ment, it is apparent that the heater coil circuit is en 
ergized as long as the ignition circuit is energized and 
that the coil is being heated as long as the ignition circuit 
is closed. The heating coil 141 may be arranged in a 

- circuit which is energized by a pressure sensitive switch 
such as an oil pressure actuated switch to provide for 
heating of the coil only when the engine is operating. 
An alternative electrical circuit might include an alter 
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nator instead of a storage battery to provide for en 
ergization of the heating coil 45 only when the engine 
is operating. 

Operation 

Before the engine is started when the engine is cold, 
the throttle 25 will normally be in its partially open or 
“fast idle position” and the choke 29 will be constrained 
to its closed position by the thermostatic coil 147. When 
the ignition circuit is completed or when the heater coil 
circuit is energized, the heater coil 4A begins to heat, 
as described hereinabove, and heat begins to be transmit 
ted to the thermostatic coil 147. Immediately upon 
starting of the engine a high manifold vacuum develops 
below the throttle 25 and through the conduit 159 and 
the orifice 63 effects downward actuation of the piston 
155 to its intermediate position. As the piston i55 
reaches its intermediate position the orifice A63 is closed 
by skirt flange E66 and the vacuum is cut off causing 
the piston to remain in the intermediate position. As 
the piston moves to the intermediate position its down 
ward movement is transmitted to the choke 29, by the 
link 157, the arm 25 and the choke shaft 27, in the 
form of rotary movement to a predetermined intermedi 
ate partially open choke position. As the thermostatic 
coil 147 begins to heat, it expands and moves counter 
clockwise as shown in FIGURE 3 moving the piston 155 
downwardly to its lowermost position and fully opening 
the choke 29. Idle speed of the engine during the warm 
up phase will be controlled by the position of the fast 
idle cam 97 which is indirectly controlled by the thermo 
static coil through the choke shaft 27, the choke control 
arm 37 and the connecting link 99. 

If operation of the engine is desired at speeds greater 
than "fast idle' before the choke coil has heated, the 
operator merely rotates the throttle control arm 33 coun 
terclockwise as shown in FIGURE 4 and the finger 30: 
thereon engages the finger 103 on the choke control arm 
87 and moves the choke to its open position. Manual 
actuation of the throttle and choke in this manner is also 
employed if “unloading' is desired should the engine be 
come flooded. The throttle and choke valve are both 
opened during "unloading' to allow air to sweep exces 
sive fuel vapors from the engine after flooding occurs. 

During operation of the engine the heater coil 141 
continues to supply heat to the thermostat housing 13 
and the insulator member 135 continues to absorb heat. 
If the engine is shut off for only a few minutes the in 
sulator member 135 will conduct the heat stored there 
in to the thermostat and accordingly prevent the thermo 
stat from cooling too rapidly. Transmitting stored heat 
to the thermostat prevents hard starting when the engine 
is hot by maintaining the choke in its open position un 
til the engine cools to the point that choking is required. 
From the foregoing, it will be seen that this invention 

is one well adapted to attain all of the objects hereinabove 
set forth, together with other advantages which are ob 
vious and inherent from the description of the apparatus 
itself. 

It will be understood that certain features and Sub 
combinations are of utility and may be employed without 
reference to other features and subcombinations. This 
is contemplated by and is within the scope of the ap 
pended claims. 
As many possible embodiments may be made of the 

invention without departing from the scope thereof, it 
is to be understood that all matter herein set forth or 
shown in the accompanying drawings is to be interpreted 
as illustrative and not in a limiting Sense. 
We claim: 
1. A carburetor for an internal combustion engine 

comprising a body formed with a mixture conduit, choke 
means including a choke valve mounted within Said mix 
ture conduit and movable from a position closing to a 
position opening said mixture conduit, thermally respon 
sive means adapted for operative contact with said choke 
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means for biasing said choke valve to said closed posi 
tion when said engine is cold, means within said chamber 
for heating said thermally responsive means, a cylinder, 
a choke piston within said cylinder, said piston being op 
eratively connected to said choke means to impart rotary 
movement to said choke valve, means communicating 
Said cylinder with a source of subatmospheric pressure 
for inducing movement of said piston within said cylin 
der, Said piston, upon moving to a predetermined inter 
meidate position within said cylinder, blocking said com 
municating means and rendering said subatmospheric 
pressure ineffective, whereby said choke valve is moved 
from said closed position to a predetermined intermediate 
position upon communication of said cylinder with said 
Source of Subatmospheric pressure. 

2. The carburetor as in claim 1 in which the heating 
means is an electrically energized coil. 

3. An automatic choke system for the carburetor of 
an internal combustion engine comprising a thermostat 
housing, a housing cover attached to said housing in seal 
ing relation therewith and defining therewith a thermostat 
chamber, a cylinder having an open upper end and a 
closed lower end defined in said housing, a piston posi 
tioned within said cylinder for reciprocation therein, 
means connecting said piston and said choke and adapt 
ing said piston to impart rotary movement to the choke 
of Said carburetor, means communicating said cylinder 
below Said piston with a source of Subatmospheric pres 
Sure for actuation of said piston toward said communicat 
ing means, means for closing communication between 
Said cylinder and the source of subatmospheric pressure 
and for maintaining said piston at a predetermined posi 
tion within said cylinder, means for preventing a vacuum 
from forming above said piston as said piston moves 
downwardly, foraminous means for preventing contami 
nation of Said thermostat chamber by dust, thermally 
responsive means located within said chamber and 
adapted, in response to heat within said chamber, to 
impart rotary movement to said choke valve, means 
within said housing for heating said thermally responsive 
means in response to completion of the ignition circuit 
of the engine. 

4. An automatic choke system for the carburetor of 
an internal combustion engine having an ignition circuit 
and a source of electrical energy, said choke system com 
prising means defining a thermostat chamber, thermally 
responsive means located within said chamber and 
adapted for imparting rotary movement to the choke of 
Said carburetor, electrically energized heating means 
located within said chamber for heating said thermally 
responsive means in response to operation of the engine, 
means for preventing more rapid cooling of said ther 
mally responsive means than the cooling of said engine 
after said engine ceases to operate, piston and cylinder 
means responsive to subatmospheric pressures in the 
engine for imparting predetermined rotary movement to 
said choke shaft upon starting of said engine and for 
maintaining Said choke in a partially open condition 
when said engine is cold, means for maintaining atmos 
pheric pressure within said chamber upon actuation of 
said piston and cylinder means. 

5. An automatic choke system for the carburetor of 
an internal combustion engine having an ignition circuit 
and a source of electrical energy, a thermostat housing, 
a housing cover on said housing in sealing engagement 
therewith and defining therewith a thermostat chamber, 
thermally responsive means positioned within said cham 
ber and adapted for imparting rotary movement to the 
choke of said carburetor, electrically energized means 
positioned within said chamber for heating said thermally 
responsive means in response to completion of the igni 
tion circuit of the engine, an insulating and heat absorb 
ing body positioned in said chamber and positioned ad 
jacent said thermally responsive means, means for pre 
venting more rapid cooling of said thermally responsive 
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means than the cooling of said engine after said ignition 
circuit is broken, means responsive to manifold vacuum 
in the engine for imparting rotary movement to said 
choke shaft and for maintaining said choke in a partially 
open condition when said engine is cold, means for main 
staining atmospheric pressure within said chamber. 

6. A fuel system for a vehicle having an internal com 
bustion engine and a source of fuel, a carburetor on said 
engine, a fuel conduit between said source and said carbu 
retor, a fuel pump in said conduit for delivering fuel from 

I said source to said carburetor under pressure, said carbul 
retor having a body formed with a mixture conduit, a 
choke valve mounted within said mixture conduit, and 
movable from a position closing to a position opening 
said mixture conduit, an automatic choke actuating System 
on said carburetor comprising a thermost at housing, a 
housing cover on said housing in sealing engagement 
therewith and defining therewith a thermostat chamber, 
thermally responsive means positioned within said cham 
ber and adapted in response to temperature changes 
within said chamber, to move said choke to its open or 
closed position, heating means within said chamber for 
supplying heat to said thermally responsive means in 
response to operation of said engine, cylinder means 
defined in said housing and having an open upper end 
positioned within said chamber and a closed lower end, 
piston means within said cylinder for reciprocal move 
ment therein, said piston means being adapted to impart 
rotary movement to said choke valve, a Source of Sub 
atmospheric pressure, means communicating said cylinder 
intermediate the ends thereof with said source of Sub 
atmospheric pressure for downward actuation of said 
piston-upon starting of said engine, a skirt on said piston 
means rendering said subatmospheric pressure ineffective 
after said piston is moved to a predetermined inter 
mediate position within said cylinder, means in Said 
housing above said cylinder for maintaining atmospheric 
pressure within said chamber and for preventing contami 
nation of said chamber by dust. 

7. A fuel system for a vehicle having an internal com 
bustion engine a source of electrical energy and a Source 
of fuel, a carburetor on said engine, a fuel conduit be 
tween said source and said carburetor, a fuel pump in said 
conduit for delivering fuel from said source to said car 
buretor under pressure, said carburetor having a body 
formed with a mixture conduit, a choke valve mounted 
within said mixture conduit and movable from a position 
closing to a position opening said mixture conduit, an 
automatic choke actuating system on said carburetor 
comprising a thermostat housing, a housing cover on said 
housing in sealing engagement therewith and defining 
therewith a thermostat chamber, thermally responsive 
means positioned in said chamber and adapted in re 
sponse to temperature changes within said chamber, to 
move said choke to its open or closed position, an electri 
cally energized heating coil positioned within said chamber 
and adapted, in response to connection thereof to said 
source of electrical energy, for supplying heat to said ther 
mally responsive means, a cylinder defined in said housing 
and having an open upper end positioned within said 
chamber and a closed lower end, piston means positioned 
within said cylinder for reciprocal movement therein, said 
piston means being adapted to impart rotary movement to 
said choke valve, a source of subatmospheric pressure, 
port means communicating said cylinder intermediate the 
ends thereof with said source of subatmospheric pressure 
for downward actuation of said piston upon starting of said 
engine, a skirt on said piston means for closing said port 
and rendering said subatmospheric pressure ineffective 
upon movement of said piston to a predetermined inter 
mediate position within said cylinder, vent means in said 
housing above said cylinder for maintaining atmospheric 
pressure within said chamber and a foraminous body posi 
tioned in said vent for preventing contamination of said 
chamber by dust. 
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8. An automatic choke actuating system for the car 

buretor of an internal combustion engine, said automatic 
choke system comprising a thermostat housing, a housing 
cover attached to said housing in sealing relation there 
with and defining therewith a thermostat chamber, a cylin 
der defined in said housing and having an open upper end 
opening into the chamber and a closed lower end, a 
piston positioned within said cylinder and adapted for 
reciprocation therein, said piston adapted to impart ro 
tary movement to the choke of said carburetor, a port 
formed in the wall of said cylinder intermediate the ends 
thereof and communicating said cylinder with a source 
of vacuum for actuation of said piston in a downward di 
rection upon starting of said engine, a skirt on the lower 
portion of said piston for closing said port to render said 
vacuum ineffective and retain said piston at a predeter 
'mined position within said cylinder, means for preventing 
a vacuum from forming within said chamber as said 
piston moves downwardly, foraminous means for pre 
venting contamination of said thermostat chamber by 
dust, thermally responsive means positioned within said 
chamber and adapted, in response to predetermined tem 
perature changes within said chamber, to impart rotary 
movement to said choke valve, an insulating and heat 
absorbing body member positioned within said chamber 
in spaced relation with said thermally responsive means, 
means positioned about said body member and adapted 
to heat both said body and said thermally responsive 
means in response to operation of said engine, said body 
adapted to conduct heat to said thermally responsive 
means after said engine has ceased to operate to prevent 
rapid cooling of said thermally responsive means. 

9. An automatic choke actuating system for the car 
buretor of an internal combustion engine having a source 
of electrical energy, said automatic choke system com 
prising a thermostat housing, a housing cover attached 
to said housing in Sealing relation therewith and defining 
therewith a thermostat chamber, a cylinder defined in said 
housing and having an open upper end opening into the 
chamber and a closed lower end, a piston positioned with 
in said cylinder for reciprocation therein, means con 
necting Said piston and said choke shaft and adapting 
Said piston to impart rotary movement to the choke of 
Said carburetor, a port formed in the wall of said cylin 
der intermediate the ends thereof and communicating 
said cylinder with a source of vacuum for actuation of 
said piston in a downward direction upon starting of said 
engine, a skirt on the lower portion of said piston for 
closing said port to render said vacuum ineffective and 
retain said piston at a predetermined position within said 
cylinder, a vent in said housing above said piston for 
preventing a vacuum from forming within said chamber 
as said piston moves downwardly, foraminous means 
positioned within said vent and preventing contamina 
tion of said thermostat chamber by dust, thermally re. 
Sponsive means positioned within said chamber and 
adapted, in response to heat conditions within said cham 
ber, to impart rotary movement to said choke valve, an 
insulating and heat absorbing body member positioned 
within said chamber in spaced relation with said thermally 
responsive means, an electrically energized heating coil 
positioned about said body member and adapted to heat 
Said body and said thermally responsive means in re 
sponse to the flow of electrical energy from said source 
through said coil, Said body adapted to conduct heat 
to said thermally responsive means after flow of elec 
trical energy has ceased to prevent rapid cooling of said 
thermally responsive means. 

10. A fuel System for a vehicle having an internal 
combustion engine a source of electrical energy and a 
Source of fuel, a carburetor on said engine, a fuel con 
duit between said source and said carburetor, a fuel pump 
in said conduit for delivering fuel from said source to 
said carburetor under pressure, said carburetor having a 
body formed with a mixture conduit, a choke shaft jour 
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naled in said carburetor body across said mixture con 
duit, a choke valve mounted on said choke shaft and 
positioned within said mixture conduit, said choke valve 
being movable from a position closing to a position open 
ing said mixture conduit, an automatic choke actuating 
system on said carburetor comprising a thermostat hous 
ing, a housing cover on said housing in sealing engage 
ment therewith and defining therewith a thermostat cham 
ber, thermally responsive means positioned in said cham 
ber and adapted in response to temperature changes with 
in said chamber, to move said choke to its open or closed 
position, an insulating and heat absorbing body member 
positioned within said chamber in spaced relation with 
said thermally responsive means, said insulating and heat 
absorbing body adapted to absorb heat while said engine 
is operating and to conduct heat to said thermally re 
sponsive means after said engine has ceased to operate 
to prevent rapid cooling of said thermally responsive 
means, an electrically energized heating coil positioned 
about said body member and adapted in response to con 
nection thereof to said source of electrical energy for 
supplying heat to said thermally responsive means, cylin 
der means defined in said housing and having an open 
upper end positioned within said chamber and a closed 
lower end, piston means located within said cylinder for 
reciprocal movement therein, said piston means being 
connected to said choke adapted to impart rotary move 
ment to said choke Valve, a source of subatmospheric 
pressure, means communicating said cylinder intermediate 
the ends thereof with said source of subatmospheric pres 
Sure for downward actuation of said piston upon starting 
of Said engine, a skirt on said piston means rendering said 
Subatmospheric pressure ineffective after said piston is 
moved to a predetermined intermediate position within 
said cylinder, means in said housing above said cylinder 
for maintaining atmospheric pressure within said chamber 
and for preventing contamination of said chamber by 
dust. 
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11. An automatic choke for a carburetor comprising 

a housing, a removable housing cover in sealing engage 
ment with said housing and defining therewith a thermo 
Stat chamber, a choke operating shaft journaled in a bear 
ing aperture in said housing and extending into said ther 
most at chamber, an arm fixed to said choke operating 
shaft within said chamber, a coiled thermally responsive 
member located within said thermostat chamber and hav 
ing one end thereof attached to said cover and the other 
end thereof attached to said bell crank arm, a heat stor 
ing insulator member positioned within said chamber and 
adjacent Said thermostat, electrically energized means 
mounted around the periphery of said insulator member, 
electrical circuit means connected to said electrically ener 
gized means and adapted to energize the same when the 
ignition circuit to said engine is complete, said housing 
having a cylindrical bore therein, one end of said cylin 
drical bore opening into said thermostat chamber, a 
piston in said cylindrical bore and adapted for recipro 
cating movement therein, said piston being connected 
With said arm, a source of subatmospheric pressure, said 
housing having a passage therein connected to said source 
of Subatmospheric pressure and communicating with said 
cylindrical bore below said piston, said piston adapted for 
movement under influence of said subatmospheric pres 
Sure to a predetermined intermediate position within said 
cylindrical bore upon starting of said engine, said piston 
upon reaching its predetermined intermediate position, 
closing said vacuum passage. 
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