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1

This invention relates

tion engine.

Tt is a prinecipal object of this invention to wur
vide a choke control thet is an ic in opera- 5
tion and mounted as an integral unit within the
carburetor housing thereby e} :
ternal linkage batween the control and the
valve. Such external linkage i
cause it requires frequent adj Y i
bent and is exposed to freezing due to the o
cumulation of snow and ice thereo: wind
operating conditions.

It is o further objech of the i
vide & temperaturs responsiv:
means to vary the choke setii
to operation of the vehicie st
Tempsrature responsiva

d 4o
cuate control of the Supply of heaz
and I have found that where 2 Lemmps
sitive element is used to control a
element is positicned in an air s
a first region where the air is heatsd ko
haust manifold and a second region subi
to manifold vacuum that even though
supply having a temperature COrresuon
the engine temperature is provided dur
tervals of engine running that the relat
hetween engine temperature and air
bure is lost whan the engine is stoppe 1
the fact that the cireulziion of air induged by
the manifold vacuum is also stopped. In sysiems
of this type the choke control then conls to
fast and when an effort is made {0 sbart the 35
engine after g relatively short interva >id
cessive choke action is exncountared.
object of this invention to remedy this defect by
providing means for the civeuiation of heated air
over the temperature responsive choke sontro?
element when the engine is not operating.

A second defect which exists in the convan-
tional choke contrcl having
sponsive element in a nath of heated i
where the sir cireunlation is induced 2
fold vacuum the air circulation variss beyond
desirable limits due to variations in the msni-
told vacuura eaused by diffarent thrott
during engine ¢ perating conditions.
ther chiect of the nvention to provig
meter the air gver ths temperaturs
choke ceontrol element and to vary
the effective mste ing or 71t
manitold vacuum so that the Quay
passed over the temperature responsive contro! 55
element more nearly approximages a uniform
flow throughout various operating conditions of
thie engine,

In the drawings: .

Fig. 1 is a vertical elevation, partly in seceion, 60

o
3

P
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(CL 123--179)

2
of a carburstor incorporating my novel choke
contrel and showing a schematic electrical cir-
07 controiling the energization thereof ;
ig. 2 is a section on the line 9—3 of Fig. 1;
Fig. 8 is a section on ihe line 8——2 of ig. 1; and

Fig. 4 is a graph iliustrating various choke
rositions in relation to the temperature of the
himetaliic conirol and engine starting conditions.

A carburetor {4 having a housing i§ is illus-
trated as mounted in the conventional manner
on an engine intake manifold {2 which is posi~
tioned in ciose proximity to an engine exhaust
manifold {4, The illustrated carburetor is of
the downdraft type and includes an air and fuel
mixture passage {3 having a Venturi or throat
portion {§ with a fuel discharge ovifice 28 located
thersin in the conventional manner. A throttle
blade 22 is mounted on a rotatable shaft 24 which
extends transverssly of the bassage 8§ in the
region bebween the throat portion i3 and the
intake manifold i2 while a choke valve 2§, hav-
ing the usual relief valve 23 associated therewith,
is mounted upon a shafs 38 which is rotatably
meunted in the housing of carburetor {§ trans-
versely of the air and fuel mixture passage {8
50 that the choke valve may rotate between g
{irst position which substantially obstructs the
fow of air to the intake manifold and a second
position in which the plane of the choke valve
is aligned with the axis of the bassage {5 and
the obstructicn is negligible. The choke valve 28
is preferably eccentrically mounted on shaft &0,
as-illustrated, so that the air stream urges it to
Open position. ,

The housing §{ of carburetor {8 includes an
extended portion forming g compartment 32
within which is positioned g spiral bimetallic
strip element 39. The element 34 has one end
thereof secured to an extended portion of shaft
%3 and the other end thereof secured o a pin
3§ carried by an arm 38 which is keyed to a shaft
48 projecting through one wall of the compart-
ment 52 and carrying a second arm 42 on the ex-
terior end thereof. A stop 44 carried by the
housing i obstructs movement of the arm 2
£0 that the bimetailic strip when contracting and
operating to close the choke valve 2§ may react
thereagainst through the pin 88, arm 3%, shaft
48 angd arm 43.

Means are vrovided to circulate air through
the compartment 33 to thereby maintain the
temperature of the bimefaliic strip element 34 at
ab temperature corresponding to the engine tem-
perature. An air intaks bassageway is formed
by & passageway 43 in housing {4 which extends
irom the exterior thereof into the compartment
3% and 2 tube 43 which has one eng thersof
threaded into the bassageway 48 to deliver air
thersto ang the other end open to ths atincsphere
as at 50, There is however, provided an inter-
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mediate tube portion 52 which penetrates the ex~
haust manifold {4 so that air entering at 50 must
pass in heat exchange relation with exhaust gases
in the manifold 14 prior to its entrance into com-
partment 32.

When the engine is running the flow of air
through tube 48 is induced through a second tube
54 which opens into the fuel and air mixture
passage i6 of the carburetor downstream of the
throttle valve 22, as at 56, sO that it is subjected
to the manifold vacuum. The other end of the
tube 54 opens into a supplemental cylindrically
shaped compartment S8 having a passage §0 in
fluid flow communication with compartment 32,
A piston 62 is slidably mounted in cylindrical
compartment 58 and urged upwardly therein by
a spring 64. The piston 62 is provided with a
hollow interior and a fixed orifice 66 of relatively
small cross section as compared to the cross sec-
tion of passage 60 and is adapted to be moved
downwardly in Fig. 1 under the influence of a
high manifold vacuum to overcome spring 64 and
close off passage 68 so that under these conditions
tube 54 is connected with compartment 32
through orifice 66 while under operating condi-
tions in which less manifold vacuum is present
the spring 64 elevates piston 62 thereby opening
the larger passage 6§90 for air to flow from com-
partment 32 to tube 54. It will thus be seen that
under high speed engine operating conditions
when the manifold vacuum is low that the pis-
ton 62 will be elevated and that air will be in-
duced to flow into tube 48 at its entrant portion
50 to be heated by exhaust manifold {4 and

thence to enter compartment 32 to heat the bi- 3

‘metallic strip element 34 and then bhe drawn
through passage 60 to tube 54 and the engine in-
take manifold i2. Under partially closed throttle
conditions when the manifold vacuum is higher
the piston 62 is moved downwardly by the mani-
fold vacuum and the passage 66 is closed so that
air from tube 48 and compartment 32 must find
its exit through orifice §5. The relatively small
.gize of the orifice 68 compensates for the fact
that the rate of flow of the air is greater due to
the increased manifold vacuum.

The above description of paths for heated air
applies to engine operating conditions, but means
are also provided herein which facilitate a flow

of heated air over the bimetallic strip element 34 ;

even when the engine is not running. To this end
the housing {f of the carburetor 16 is provided
with a passage or orifice 78 which connects com-
partment 32 with the atmosphere. A ball check
valve 12 is seated
and is normally urged to a position opening pas-
sage 10 to the atmosphere by a spring 14. Dur-
ing engine operating conditions when manifold
vacuum is present the ball 712 operates to close
the passage 10 so that the air paths discussed in
the preceding paragraph are operative. Iow-
ever, when the engine is stopped and the mani-
fold vacuum is zero the spring T4 urges ball 12
outwardly against a stop 76 thereby opening
passage 10 and compartment 32 to the atmos-
phere. With pall check valve 72 open and the
engine stopped while the engine is still hot a
stack or chimney effect is established which pro-
vides hot or warm air to the compartment 32 for
s considerable time after the engine is shut off.
Under these conditions air is induced by the
stack effect to enter tube 48 at 59 and to pass in
heat exchange relation with the exhaust mani-
fold 14 and thence to rise into compartment 32
and out of the compartment 32 through passage

across the mouth of passage 10
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70. The means thus provided for heating the
bimetallic strip element 34 when the engine is
stopped serves to prevent the choke from over-
closing due to too rapid cooling of element 34 by
radiation, convection and conduction so thab
upon subsequent starting while the engine is still
hot a more satisfactory choke operation is ob-
tained.

The choke control has thus far been described
as responsive to the temperature of the thermo-
static element 34, It is, however, desirable to
provide means for varying the choke position
as an incident to starting of the engine and,
therefore, means are provided herein for urging
the choke toward a choke closed position when
the engine is started. Referring more particu~
larly to Figs. 1 and 3 it will be seen that the arm
42 forms the armature of 2 solenoid 80 having
poles 82. When the solenoid 89 is not energized
the arm 42 is urged to its solid line position in
Fig. 3 by a light spring 84 carried by the housing
{1 of carburetor (8. The stop 44 limits the rota-
tion of the arm 42 in this direction. The solenoid
89 is connected in an electrical circuit containing
a battery 86, a starter switch 88 and a starting
motor 90 adapted to rotate an engine flywheel
9¢ so that upon closing of switch 88 and energiza-
tion of the starting motor 90 the solenoid 80 is
also energized. Energization of the solenoid 80
and poles 82 which are laterally displaced from
the solid line position of the arm 42 cause the
arm 42 to rotate in a clockwise direction in Fig. 3
to the dotted line position illustrated therein and
a stop 92 limits the rotation of the arm 42 in this
direction. It will thus be seen that when the
clockwise rotation of arm 42 occurs as an incident
to energization of solenoid 80 that this rotation is
transmitted through shaft 49, arm 38, pin 36 and
bimetallic strip element 34 to shaft 30 of choke
valve 26 so that the choke valve is urged toward
a closed position. The final position of the choke
valve is determined both by the temperature of
the bimetallic strip 34 and the fact of whether
the engine is being started or not. Thus in Fig.
4 the line 100 illustrates the various choke posi-
tions corresponding to different temperatures of
the bimetallic strip 34 while the dotted line 102
illustrates the final choke position assumed for
each temperature when the starter is energized
and the choke valve rotated the predetermined
amount caused by energization of solenoid 80.

I claim:

1. In a carburetor having a housing and means
forming a fuel and air mixture passage adapted
to deliver fuel and air to an internal combustion
engine having a starter, a choke valve including
a shaft extending transversely of said passage,
said valve being mounted for rotation between
an open position and a closed position in which
the flow of air through said passage is restricted,
said shaft extending through a wall of said hous-
ing and having a portion thereof located exteri-
orly of said passage, a bimetallic element located
exteriorly of said passage with one end thereof
secured to said shaft, a solenoid, means to ener-
gize said solenoid when said starter is actuated,
a movable member adapted to be moved as an
incident to energization of said solenoid, and
means operatively connecting said member and
the other end of said element, said bimetallic
element being adapted to move said shaft and
said valve toward the closed position of said valve
in response to a decrease in temperature of said
bimetallic element and said means being opera-
tive to transmit torque through said element to
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rotate said valve toward its closed position when- )

ever said starter is actuated.

% Ina carburetor having a housing and means
forming g fuel and air mixture passage adapted
tqr deliver fuel and air to an internal combustion
engine having a a starter, a choke valve including
a shaft extending transversely of said passage,
said valve being mounted for rotation for varying
the' capacity of said fuel mixture bassage, said
shaft extending through a wall of said housing
and having a portion thereof locatad exteriorly of
said passage, 2 bimetallic element of spiral con-
figuration located exteriorly of said Dassage with
one-end thereof secured to said shs t, & solenoid,
means-to energize said sclenoid when said starter
is actuated, s movable member adapted to be
moved as-an'incident to energization of said gole-
noid and means operatively connecting zaid mem-=
ber and the other end of said elemsnt whershy
Mmovement of said meémber transmits torgue
through said element to rotate said valve when-
éver sald starter is actuated, and means to accom=
modate a flow of air heated by said engine over
said element to regulate said valve.

3. In a carburetor having a housing and means

forming a fuel and air mixture passage adapted
to deliver fuel and air tc an internal comzustion
engine having a starter, a choke valve including
& shaft extending transversely of said nassage,
said valve being mounted for rotation for varying
the capacity of said fuel mixtiure passage, said
shaft extending through a wall of said housing
ang having a portion thereof located exteriorly
of said passage, a bimetallic element of spiral
configuration located exteriorly of said nassage
with one end thereof secured to said shaft, g
solenoid, means to energize said solencid whan
sald starter is actuated, an armature devies
mounted for rotation through a predetermined
arc as an incident to energization of said solenocid
and an arm carried by said armature deviee and
connected to the other end of said bimetallic sis-
ment whereby rotation of said armature device
through said predetermined are transmits torque
through said bimetallic element to rotate said
valve whenever said starter is actuated.
" 4. In a carburetor having a housing and means
forming a fuel and air mixture passase adanted
to deliver fuel and air to the intake manifold
of an internal combustion engine, 5 choke valve
mounted for movement in said passage between
limits to vary the capacity of said passage, means
forming a compartment in said housing, a tem-
pberature vesponsive element in said compart-
ment operatively connected to said valve to posi-
tion the latter in response to temperature changes
in said compartment, means foriing & Auid flow
passageway connecting a source of air and a
source of manifold vacuurm to said compartment
80 that air is induced to flow through said com-
partment by the pressure diffsrential between said
sources when said engine is running, said passage-
way having a portion thereof in heat exchange
relation with said engine and vilve mechanism
positioned in said passageway and including a
spring normally urging said valve mechanism to
an open position, said valve mechanism being
urged to a closed position by manifold vacuum
when such vacuum exceeds a predetermined value
and heing operable independently of the position
of said chcke valve to reduce the effective ca-
pacity of said pasageway when said magnifold
vacuum exceeds such predetermined value.

5. Im g carburetor having g housing and means
forming a fuel ang air mixture passage adapted
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§
o deliver fuel and air to' the intake- manifold of
an internal combustion engine, s choke valvé
mounted for moverment in said pissage betvween
limits to vary the capacity of said passage; means
forming a compartment in said housing; & tem-
perature responsive elément in said compartment
operatively connected to said valve to position: the
lattel in response to temperature changey ift shid
compartment, means forming a fluid G6w passage=
way connecting a source of air and s source of
manifold vacuum to said compartment so thai
air is induced to flow through said compaitment
by the pressurve differential between said sources
when- said engine is running, said passageway
having a portion thereof in heat exchanse rela-
tion with said engine and g manifold vacuuii ve=
sponsive piston device including spring means to
urge said piston to a first position in whidh- sdid
passageway is not obstructed, said piston Having
an ovifice of relatively small capdcity thevein
forming a constant fluid flow connection bétwéen
58id- compartment and said passagéway and said
piston being adapted to be moved solely by manis
fold vacuum in excess of a predetermined value
to & second position blocking said passageway
whereby said orifice restricts the fHow of air
through said passageway to a metered amount.

6. In a carburetor having a housing and means
forming g fuel and air mixture passage adapted
to deliver fuel and air to the intake manifold 6¢
an internal combustion engine, a choke valve
mounted for movement in said passage between
limits to vary the capacity of said Dassage;
means forming a compartment in said housing,
& temperature responsive element in ssid com-
cartment operatively connected to said valve to
position the latter in responsive to temperatire
changes in said compartment, means forming a
main fiuid flow passageway connecting a seurce
of air and a source of manifold vacuum to said
compartment so that air is induced to How
through said compartment by the pressure differ-
ential between saig sources when said engine is
running, said passageway having s portion there-
of in heat exchange relation with said engine, a
manifold vacuum responsive movable elerient op-
erable independently of said choke valve and
adapted to block g porticn of said passageway
when said manifold vacuum exceeds a predeter-
mined value, a constantly open bleed passageway
of reduced diameter providing a fluid flow con-
nection of limited capacity between $aid sourées
regardless of the positicn of said vacuum respon=
sive movabie element whersby said main passage:
way and bleed passageway provide paths for a
relatively large flow of air when the manifold
vacuum is less than a predetermined value and
the blesd passageway provides a path for a limited
amount of air when said manifold vacuum exceeds
the predetermined value.

7. In g carburetor having a housing and means
forming & fuel and air mixture passage adapt-
ed to deliver fuel and air to the intake manifold
of an internal combustion engine, & choke valve
mounted for movement in said passage between
limits to vary the capacity of said passage, means
forming a compartment in said housing, a tem-
perature responsive element in said compartment
operatively connected to said valve to position
the latter in response to temperature changes in
said compartment, means providing a passage
for air which passes in heat exchdnge reélation
with said engine and extends to said compart-
frent, means forming 4 fluid flow contiection be-
tween said compaitnient and a seurce 6f mani-
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fold vacuum so that when said engine is run-
ning a flow of air through said passage, said com-
partment and said connection is induced by said
manifold vacuum, means forming an opening to
atmosphere for said compartment when said en-
gine is not running so that a stack is created by
said passage, said compartment and said atmos-
pheric opening so that heated air passes through
said compartment when said engine is not run-
ning and manifold vacuum responsive means o
close said opening when said engine is running.

¢. In a carburetor having a housing and means
forming a fuel and air mixfure passage adapted
to deliver fuel and air to the intake manifold
of an internal combustion engine, a choke valve
mounted for movement in said passage between
limits to vary the capacity of said passage, means
forming a compartment in said housing, a tem-
perature responsive element in said compartment
operatively connected to said valve to position
the latter in response to temperature changes
in said compartment, means providing a pas-
sage for air which passes in heat exchange rela-
tion with said engine extending to said compart-
ment, and means forming a filuid flow connec-
tion between the upper portion of said compart-
ment and the atmosphere so that a stack effect
is obtained by said passage, said compartment
and said connection so that heated air rises and
passes through said compartment and over
said temperature responsive element to reg-
ulate said choke valve when said engine is not
running and manifold vacuum responsive means
to close said fluid flow connection when said en-
gine is running.

9. In a carburetor having a housing and means
forming a fuel and air mixture passage adapted
to deliver fuel and air to the intake manifold
of an internal combustion engine, a choke valve
mounted for movement in said passage between
limits to vary the capacity of said passage, means
forming a compartment in said housing, a tem-
perature responsive element in said compartment
operatively connected to said valve to position the

latter in response to temperature changes in said

compartment, means providing a passage for air
which passes in heat exchange relation with said
engine and extends to said compartment, means
forming a2 fluid flow connection between said

compartment and a source of manifold vacuum &

s0 that when said engine is running a flow of air
through said passage, said compartment and said
connection is induced by said manifold vacuum,
said housing being provided with an orifice com-
municating between said compartment and the
atmosphere and a valve means associated with
said orifice and including a spring urging said
valve to a first position in which said orifice is
open, said valve means being vacuum responsive
and operative to close said orifice when said en-
gine is running and said compartment is sub-
jected to manifold vacuum whereby said orifice
is inoperative when said engine is running but
provides a stack by means of which heated air
from said passage and said compartment may
escape when the engine is not running.

10. A choke control device for a carburetor
having a variably positioned valve operable to
control fluid flow to an internal combustion en-
gine having an electrically energized starter;
said choke control device comprising a housing,
3 solenoid supported in said housing and adapted
to be energized in response to electrieal energiza-
tion of the starter, said solenoid including pole

elements supported within said housing in cir-
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cumferential relation with respect to the axis of
said housing, a member mounted in said housing
for rotation on the axis of said housing in first
and second directions in a plane normal to the
axis of said housing and within the magnetic
field of said pole elements, a stop element sup-
ported within said housing in fixed relation
thereto and extending into the path of rotation
of said member to serve as a stop to limit rota-
tion of said member in said first direction, spring
means operatively connected to said housing and
to said member and urging said member 1o ro-
tate in said first direction, said solenoid when
energized operating through said pole elements
to rotate said member in said second direction
into close proximity with said pole elements, a
bimetallic element of spiral configuration hav-
ing one end thereof operatively connected to said
member and its other end adapted to be oper-
ably connected with said valve, said bimetallic
element, when so connected with said valve, op=-
erating to transmit torque to said valve in re-
sponse to energization of said solenoid and ro-
tation of said member in said second direction.

11. A choke control device for a carburetor hav-
ing a housing defining a fuel and air mixture
passage for an internal combustion engine hav-
ing an electrically energized starter and a valve
in the passage mountfed on a rotatable shaft
projecting through a passage forming wall and
movable toward a closed position in which the
fiow of air through said passage is restricted;
said choke control device comprising a support,
2 solenoid mounted on said support and adapted
to be energized in response to electrical energiza~
tion of the starter, a member movably mounted
on said support within the magnetic field of said
solenoid for movement between a first and a
second position as an incident to energization of
said solenoid, a bimetallic element having one
end thereof operatively connected to said mem-
per and the other end thereof adapted to be con-
nected to the projecting end of said rotatable
shaft so that a decrease in temperature of said
bimetallic element induces movement thereof
which is transmitted to said rotatable shaft to
thereby move said valve toward its closed posi-
tion and so that movement of said member from
said first position to said second position is trans-
mitted through said bimetallic element to rotate
said valve toward its closed position in response
to energization of said solenoid.

THOMAS M. BALL.
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