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This invention relates to internal combustion
engines and consists particularly in novel means
for interconnecting and controlling the choke and
throttle valves thereof.

With the presently used types of fast idle inter-
connections between the choke and throttle
valves, the choke valve is connected to the fast
idle member through a one way connection such

that when the choke valve is closed, the cam is .

positively moved to its fast idle position. How-
ever, if the throttle valve is closed with the choke
valve in its wide open position, the cam inter-
feres with closing of the choke valve thereafter
50 that it is necessary to partially open the throt-
tle valve to release the cam before the choke can
be closed for cold starting. Where the choke is
controlled by a thermostat, this results in the
thermostat being maintained, perhaps. for long
periods, under greater tension than necessary
after the vehicle is stopped and the thermostat
allowed to cool.

Tt is an object of the present invention to oper-
atively connect the choke valve and the fast idle
member in stch a way that the choke valve can
close even though the movement of the fast idle
member is restricted by the throttle screw.

Another object is to operatively connect the
choke valve and fast idle member so that the
choke can move fully in either direction irrespec-
tive of the position of the fast idle member and
throttle valve.

Still another object is to operatively connect
the choke valve and the fast idle member by
means of a light spring which will hold the fast
idle member properly when released by the throt-
tle screw, and which may be stressed to permit
full movement of the choke valve in either direc-
tion irrespective of the position of the fast idle
member or throttle screw. . :

These objects and other more detailed objects -

hereafter appearing are attained by the device
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Nustrated in the accompanying drawings in ;

which .

Fig. 1is a vertical transverse section illustrating -

a portion of an engine induction conduit embody-
ing the invention.

Fig. 2 is a horizontal section of a
substantially on line 2—2 of Flig. 1.

Fig. 8 is a side view showing the interconnec-

tion mechanism with the parts in the fast idle

position, the outer portion of the housing being .

removed. ‘ . .

Fig. 4 shows a part of the structure in Fig. 3,
but with the choke valve fully opened.

Fig. 5 is a view similar to Fig. 3, but showing
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detail taken
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the housing in section and the parts in the normal
idling position.

Tig. 6 shows a portion of the structure in Fig. 5,
but with the choke valve fully closed.

Fig. 7 is a view similar to Fig, 5, but showing
the parts in the “unloading” position.

Tig, 8 is a side view of the structure in Fig. 4.

Fig. 1 shows a portion of an internal combus-"
tion engine induction conduit including a down-
draft mixture conduit 10 mounted on the intake
manifold 11. The entry of air to the upper end
of the conduit is controlled by 2 choke valve 12
mounted off center on a shaft 18. The supply of
mixture to the engine is’ controlled by a throttle
valve {4 attached to a shaft 15, shafts I3 and i5
being journalled in the walls of the conduit. The
right hand end of the throttle shaft projects
beyond the conduit and is provided with an arm
16 rigidly attached thereto and having an aper- -
ture in its extremity 17 for attachment of throttle -
control mechanism extending to the driver’s com-
partment. -

Choke shaft 18 extends rightwardly into the
automatic choke housing including an inner part
{8 and an outer or cover part 19, separated by a
plate 20. A coiled bi-metal thermostat 21 has its
inner end anchored to a clip 22 projecting in-
wardly from portion 19 of the casing. The outer
end of the thermostat is hooked about an
L-shaped finger 28 projecting from a disk 24
rigidly attached to choke shaft {3, This disk has
additional radial extensions 25 and 25¢. Ixten-
sion 25 is connected by a link 26 to a piston 27
working in a cylinder 28. The lower end of the
cylinder is connected by a passage 29 to a port
38 opening into the induction conduit posterior
to the throttle valve. Thermostat 21 and piston
91 cooperate to control the choke valve for cold
starting and warm-up of the engine in the man-
ner described in Coffey Patent No. 2,085,351
assigned to the assignee of the present invention.

Loosely received on the right hand end of choke
shaft 13 (Fig. 1) and best shown in Figs. 3-8,
is a cam 35 having a high point 36 and a low
point 37. The cam has a radial extension 38 .
which normally lies directly behind extension 28a
on the disk 24. A spiral spring 49 (Fig. 8) is
coiled about a boss 4 which journals the end of
the choke shaft, the spring being inside cam 385.
The ends 42 and 43 of the spring are bent around
and embrace disk and cam extensions 25q and 38.
Spring 40 is relatively light, being just strong
enough to normally hold the disk and cam in the
relative positions as in Figs. 3, 5, and 7 and to
enforce movement of the cam with disk 24 and
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the choke valve when the movement of the cam
is not interfered with.

A lever 45 is pivoted at one side of inner hous-
ing part {8 and has a pair of inwardly project-
ing fingers 46 and 47, inner finger 46 under-
lying cam 35 for engaging high point 36 or low

point 37, according to thé position of the cam.’

The othe1 finger 471 extends across a’ vertical
link 48 which is slidable in a closely fitting recess
in the bottom of housing portion 8. Link 48 has
spaced shoulders 49 and 50, respectively, . below
and above finger 47 for cooperatlon tHerewith.
At its lower extremity, link 48 .is pivotally.con-

nected to a second link 5{ which, in turn,’is con-’

nected at its lower end to throttle arm 16. The

lost motion interconnection is such that opening

and closing of the throttle valve causes longl-'

tudinal movement of link 48 to bring shoiilders’

49 and 59 selectively into engagement with finger
47 on lever 45 and, correspondingly, rotate this
lever about its pivot.

When the choke valve is closed, as in Flg 3
high point 36 on the cam is in position fto be en-.
gaged by finger 48 when the throttle valve.is
moved towards closed position to limit this move-
ment to the. fast idle position, as shown in Fig. 3.
On.the cther hand, when the choke.valve has

been fully opened, as in Fig. 4, low.point 3T of
the..cam .is. abreast finger:46. and permits fur-:
ther. closing .of the .throttle. valve to its normal,.
idling position. Disk.24 has a small outstanding.
finger .65 which is engaged by a.curved arm. 586

on . lever 45 when the throttle valve -is fully

opened, as shown. in Fig. 7, to urge disk 24 clock-_

wise and partially open the chcke valve agalnst

the thermostat for {unloading” excess fuel which

may .be trapped..in’ the manifold.; Various, fea-

tures of. the above. descrived'. mterconnect onj"
structure are shown and cla1med ina co—pendlng,

application Serial No. .464,643: ﬁled November,

5, 1942, now Patent No. 2,402,361, in the. name:
of George M. B'cknell and assigned to the as-

signee of the present application. .

When the cam is held in the fast idle posmlon
by throttle controlled finger 48, as in Fig. 3, open-
ing forces applied to the choke by the dlrect ac-

tion of suction thereon and also.by the action
of suction on plston 27 cause dlSk finger 250 to.
rotate clockwise relative, to the .cam, carrymg

spring extrem1ty 42 with it and stres&ng the
spring (Fig. 4).

opened, as in Fig. 5, throttle contro] finger. 46
holds the cam in its normal idle pOSlthn Then,
as the thermostat becomes cool urging the choke
valve closed, disk finger 25a is rotated counter

clockw1se relative to the cam, carrying the oppo-
site spring extremity 43 with it and partlally
stressing the spring (Fig. 6). Spring  40.is _just
stmng enough to carry cam 35 with dlsk 24 when
ﬁnge1 45 does not interfere with the cam move-
ment Consequently, the added res1stance of
spring 40 to choke movement, when the. cam is’
locked, is relatively light. The resment connec-'
tien formed by spring 40 is such that the. choke
can move fully from its closed to its open posi-’
tion, as in Figs. 3 and 4, or-from. its open to.its
closed position, as in Figs. 5 and 6, 1rrespectlve’
of the position of the cam and throttle valve., In
the first case, the unbalanced choke valve 1s per-
mi itted to “breathe” or yield as. far as necessary
under the effect of air fow and suction thereon,
In the latter case the choké valve is permItted

to, fully close ds the thermostat. cools so that the
tension on and straining of the thermostat'

On tre other, hand, when .thé
throttle is closed after the choke has been fully'
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caused when the engine becomes cool while the
cam is locked is substantially reduced over the
case where a positive one-way connection is pro-
vided between the choke and fast idle cam.

A further advantage is that in case the fast
idle cam is locked by the throttle screw with
the choke partially open and theé engine running,
the choke is permitted to close as far as neces-
sary under the influence of the thermostat if the

‘miixture should be too lean for continued run-

ning. . This results because such a lean mixture
would ‘causé slowing down of the engine to con-
sequent reduction in manifold vacuum and air
flow which ténd to hold the choke open.

A’ further advantage results in case the fast
idle cam is locked with the choke partially open.
This’ frecuently causes the carburetor to supply
a too lean mixture for continued running where
the choke is also locked. By the use of the pres-
ent invention, the slowing down of the engine
and loss of manifcld suction caused by leanness
of the mixture are accompanied by additional
closing of the choke under the influence of the
thermostat to.correct for the excessive leanness.

Varlous features of the invent’on may be modi-
fied as will occur to thrse skilled in the art and
the. exclusive use of all modifications as come
within, the scope of the appended claims is con-
templatecL

I'claim: . .

1.In combmatlon w1th an internal combus-
tion. engine induct’on conduit baving chok» and
throttle valves trerein, first and second e'ements
movable. respectively, with said chrke valve and

- said‘th‘r‘ottle valve. and a member having a two-

way yielding connectmn to said first element and
engageable by said sécond elerent to variably
limit the closing movement of said throttle valve
in’ accordance w'th’ the position of sa’d choke
valve, said connection permittine full mevement
of said choke in either direction irre-pective of
the position of said second element and said
member.

2. In comblnat on with an internal combustion
engine induction crnduit raving choke and throt-
tle valves therein, first and second elements mov-
able, respectwely with said choke valve and said
throttle valve and a fast idle member having a
two-way, resilient connection to said first ele-

- ment and engageable by said second element to

restrict the closing movement of sa‘q throttle
when the choke valve is c'osed. saidi resilient
connection perm‘tting full movement of said
choke valve in either direction irrespective of the

- position of said throttle valve or said fast idle

member :

3, In combination with an internal combustion
engine induction conduit having choke and
throttle valves therein, an arm rigidly connected

. to and movable with said choke valve, a second

60
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arm connected to and movable with sa1d throttle
valve, g fast idle abutment on said second arm,
and a fast idle member having a two- -way, resil-
1ent connectlon to said first arm and engageable

. by said second arm to variably restrict the closing

movement of said throttle valve in accordance
with the pos1t1on of said choke valve said resil-
ient connection permitting full movement of said
choke valve in either direction irrespective of
the position of $aid throttle valve or said fast
idle member.

4. In combination with an internal combustion
engine induction conduit having chokée and

. throttle valves therein, first and second arms rig-

75

1dly connected to and movable respectively, with
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said choke valve and said throttle valve, a pivoted
member engageable by said second arm when said
choks valve is closed to restrict the closing move-
ment of said throttie valve, and a two-way, resii-
jent connection between said pivoted member and
said choke valve adapted to permit full movement
of said choke in either direction irrespective of
the positions of said pivoted member and said
second arm. :

5. In combination with an internal combustion
engine induction conduit having choke and
throttle valves therein, first and second arms mov-
able, respectively, with said choke valve and said
throttle valve, a fast idle cam mounted adjacent
said second arm and engageable thereby to limit
the closing movement of said throttle toa I astidle
position when said choke valve is closed, and &
two-way, resilient connection between said cam
and said first arm adapted to permit full move-
ment of said choke valve in either directicn irre-
spective of the position of said cam and said
throttle arm.

§. In combination with sn internal combustion
engine induction conduit having choke and
throttle valves thersin, first and second arms
movable, respectively, with said choke valve and
said throttle valve, a fast idle cam mounted ad-
jacent said choke arm, and having a two way
resilient connection to said choke arm, a device
extending from said throttle arm for engaging
said cam when said choke valve is in closed posi-
tion to limit the closing movement of said throttle
valve to its fast idle position, and structure on said
choke arm engageable by said device when said
throttle valve is fully opened to open said choke
valve.

7 Tn combination with an internal combustion
engine induction conduit having choke and
throttle valves therein, means to resiliently close
said choke valve for cold starting, members mov-
able respectively with said choke valve and said
throttle valve, a fast idle device mounted adja-
cent said throttle member and engageable there-
by when said choke valve is closed to restrict the
closing movement of said throttle valve, said de-
vice having a full two way resilient connection to
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6

said choke member, and structure on said device
engageable by said choke member when sald
throttle valve is fully opened to partially open
said choke valve against said resilient closing
means. .

8. A fast idle device for an internal combustion
engine having an induction conduit with choke and
throttle valves comprising elements movable, re-
spectively, with said valves, a fast idle member
movably mounted adjacent said choke valve ele-
ment, said member and said choke valve element
having extensions normally in close juxtapositicn,
and a spring having portions hooked about and
embracing opposite sides of said extensions
whereby said choke valve element may yield in
opposite directions relative to said member by
selective displacement of said spring portions and
stressing of said spring.

9. A fast idle mecchanism for an internal com-
bustion engine induction conduit having choke
and throttle valves comprising an element rotat-
able with said choke valve, a second element mov-
able with said throttle valve, and a fast idle cam
pivotally mounted co-axially with said choke ele-
ment, said cam being engageable by said throttle
element to variably restrict the closing movement
of said throttle, said chcke element and said cam
having radial extensions one normally overlying
the other, and a spring having extremities hooked
about and embracing opposite sides of said exten-
sions whereby said choke element and choke valve
may yield in either direction relative to said cam,
when said cam is locked by said throttle element,
by displacement of said spring extremities and
stressing of said spring. ,

LELAND B. READ.
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