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. 1 cims.

This 1nvent10n relates to startlng deV1c==s Im

 -ticularly, in novel means for. controtlling a m1xture
: enrichmg valve so asto insure starting.

.. There have been a numbeér of devices developeci'.

~ .. -for controlling the carburetor choke valve to fa-
. cllitate starting-of the engine. In most of these,
. .- the choke valve is urged towards closed position

.- when the temperature is low by a thermostat.

. 'In one example, a relatively strong thermostat
" 1s used and its force is counteracted by a suction

-responsive element, when the engine starts to

~ run under its own power, to admit proper air sup-

combustion. engines - and cons1sts par- B

PATENT .FFlCE

n . .- .
i . .
] h .

Flg 5 is a sectmn snmlar to Fig 4 but showing!-' ;

the choke valve in closed position and locked.

- Pig. 6 is a view of the carburetor snnllar to_

' Flg 3 but showing another modiﬁcatlon

10

“ply.- Such a device is illustrated in Coffey Pat- "

. ent No."2,085,351. In others, the choke is locked

v in full closed pOSlthI'l before the engine starts to -

. run and, afterwards, the lock is broken to re-

.. "lease the choke for control by the thermostat.

- In some cases; it is desuable that a thermostatic

~ choke valve be locked in its assumed position ac-

- - ecording to temperature. during éranking.

~... 7 .ever, it is also.desirable'that the valve be free to-

- close at-all times under the influence 0f the cool-
R :‘,inng thermostat.

"Accordingly, :1t 1s an obJect of the present in-

o "jf-.-'i--.'__j:positlon hut which is withdrawn therefrom when
. the engine starts to operate under its own power:}.-
© .7 ang is also-withdrawn therefrom whenever the :
A throttle valve is moved to closed-or. full open DOSI- o
F.:}.--.,‘;'-,?tlons B
S Another obJect is to promde a ohoke controllm-r
en e device adapted to 16ck the choke in its assumed,
L --:'-posxtmn for starting gnd also incorporating an
--;_-:-_-".3-__'.-';-'“unloader” for causing part1a1 opening. of the.'i_- _
" ‘choke when the throttle is fully ‘opened. . |
R ‘These- obJeots and other detailed: obJects here- -
. “after appearing are attained substantially by the. .
Co 7 deviee ﬂlustrated 1n the acoompanymg drawingsf
| ,."'""'*.-"fin which .

How- " .

Fig. 7 is a detail section similar to Fig. 4 but |
-. showmg the structure of Fig. ‘6 with the choke
- Opened slightly by engine suction.. : . |
7" Fig. 8 is a view similar fo Fig. T, but with the |
' _partsin the “unloading” position: =

Fig. 9 is a similar view showing the .choke -

locked in a partially open position: for startmg

- Fig. 1 shows an internal combustion englne 8
of the automotive type having an exhaust mani-
fold 9 and an intake manifold 10 to which is at-

tached a carburetor generally indicated at II.
The carburetor throttle is operated in the usual

' “manner by linkage (2 extending to throttle pedal

20

- phﬁed form of the starting device for clear illus-
- -tration of the principles,
L ‘-downdraft mixture barrel (7 and the usual con-
PRI '-.'."?.ventlon to provide a novel choke control device . stant-level chamber 18 from which fuel is sup-
| 'phed to the barrel through main nozzle 19. Entry
of ‘air intg. the upper part of the barrel is con-
-'-.trolled by ah unbalanced, butterﬂy choke valve
Cwn 20 on.-a, shaft 21 Journaled in the wall of the upper -
or air. horn portlon 22 of the barrel. . Choke valve

a, yieldingly mounted poppet -valve 23

2D

. which ¢an bé locked in. substantially.any position = -
- % _.during cranking according to temperature, but- .
f_.-,f_,;_";;--.'-'-.:;._j-whmh is. free to respond to the thermostat when-ﬁ- 5
P ,;'-_~fthe engine is. not running. o
T rAnother ObJ ect is't0 promde a choke lockmg de-—-.
IR "}fvlce ‘which is normally urged towards its locking -

20 carries a

13 located oonvemently for the driver.” A start-
ing motor {4 is located in position for cooperating o
y with the fly~-wheel located in the housmg I5 in
“starting the engine. - -

Fig. 2 shows a oarbnretor mth a somewhat sim«

The carburetor has a

L wlnch may be opened by engme suction, as de- -

ey
X

“Pig. 1. is- a v1ew of an mternal combustxon en-.' -

L gme and carburetor havmg the invention apphed o
R thereto |
T Pig. 2 is a somewhat dlagrammatlc sectlonal
i view 111ustrat1ng a form of the invention. |
. Pig: 3-is a view similar to. Fig. 2 but showmg'

--_'~'~a different form of the invention. - g
Figs4tisa detall sectmn taken substantially on |
o . . .55

4—4 of Fie 3.

~seribed hereafter.

~in-an ex.trem1ty of choker shaft 21.
R stat is. mounted so as to urge the choker valve
: *closed at low temperatures
‘frois the dischar ge -of - nnxture from the lower_

10
o end of. the barrel.

spring -31.-

25 on ‘the air horn and the .other end anchored
"The thermo-

A throttle 26 con-

A quadrant 21, carrled rlg1dlyr b_v the choker

- ____shaft has a series. of pheripheral teeth 28.
‘Mounted on the air horn and projecting laterally
-_therefrom is a cylinder 29 in. which works a pis-
ton. 30 oonstantly urged ‘to the right by ‘& coiled
A locking finger 32 projects right~-
- wardly: from. piston 30 and has'a point 33 for co~
- operating with the ‘adjacent teeth 28 to lock
‘quadrant 26 and the choke valve. A tube 34 con-

nects- the left hand end of cylinder 27 to a. port

385 opening. into the mixture Barrel posterior to

~ throttle 26.

w1th engine suction through port 35. . |
A cam. segment 36 1s rigldly carrled by the

_ A coiled, bi-metal thermo-
- statb- 24- has one end hooked around a fixed stop

Cyhnder 28, thus, communicates
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3

throttle sh_art and cmpera‘.tes with a follower rod

31 slidable in guides 38 and 89. The upper ex-

tremity of rod 37 extends within cylinder 29 so

as to limit the rightward movement of piston 30.
When throttle 26 is moved to its fully closed po-
sition, a high point 41 on cam 38 engages rod 37
so as to push the rod upwardly and shift piston

30 and pointed pin or detent 33 to the left or .

away from locking quadrant 27 so as to release
the choke valve. Likewise, when the throttle is

in substantially wide open position, another high

point 42 on cam 36 insures retraction of detent
33. The cam has a low portion 43 between the
extreme high points. _. | |
This device operates as follows:
Assuming the engine is to be started at a low

temperature and that the throttle valve is in its

‘normal, closed position, thermostat 24 will have
urged choker valve 20 fully closed, as shown in
~ Fig. 2. Throttle valve 26 is then slightly opened,
- 88 is ‘desirable for starting, to bring interme-
diate low portion 43 of the cam in line with rod

31, permitting this rod to drop. Thereupon,

- locking pin 31 is urged rightwardly by spring '30

 into locking position with quadrant 26. The

starter motor is then operated to crank the en-
gine.
- effect either choker 20 or poppet 23. When the
-engine fires ‘and starts to run under its own
power, the sharply increased suction forces open
poppet 23 to supply necessary additional air.
- Almost simultaneously, piston 30 is drawn to the
left so as to unlock toothed quadrant 21. There-
after, the choke valve is under the control of the
‘thermostat and the direct action of suction
thereon. After the engine has reached normal
temperature, choke 20 will be fully open and will
remain in that position irrespective of suction,

until the engine again cools below its normal

temperature. R | |
When the engine is allowed to stand idle after

& run, the return of the throttle to its normal,

close position will release the toothed quadrant
so that the choke valve may freely close under
the influence of the thermostat. | |

Figs. 3, 4, and 5 shows a structurally different
form of the invention in which the various choke

control parts are mounted in a cylindrical hous-

~Ing 30 as in Fig. 1, adjacent the carburetor air
horn 22a. Thermostat 24a is anchored at the

center to cover 51 of the casing and has a hook

52 at its outer extremity receiving an L-shaped
arm 33 which is rigidly attached to-choker shaft
2la. Toothed quadrant 27a is also rigid with

- this shaft and positioned to be engaged by a

pointed extension or detent 33a on suction pis-

‘ton 30a. As shown, quadrant 27aq forms an ex-

tension of L-shaped lever 53.

A sleeve 54 is loosely received on choke shaft

2fa, between the air horn and casing 50 and
~carries a cam 36a within housing 50. Also rigid

with the sleeve between the housing and the air

horn is a lever 55 which is connected by a link
56 to an arm 57 rigid with the throttle shaft.
Upon closing of the throttle, high point 41a of
cam quadrant 36a engages -the top of piston 30a
to force it and locking point 33a downwardly
and clear of toothed segment 27a. Point 33a is
- also released by suction, as in the previous form.

when the engine starts to run under its own

power. .When the choke valve is fully opened, as
in Fig. 4, a second high point 42¢ on the cam

engages the top of piston 30a and again releases

locking segment 27a. In any intermediate posi-
~ tlons of the throttle, segment 21a and the choke

10

_ 4 o

valve will be locked by pointed element 33a
whenever the engine is stopped. Thus, neces-
sarily, the choke will be held firmly during
cranking, in whatever position it has assumed

under the influence of the thermostat provided
- the throttle is between

fully open and fully
closed position. - -

- The form in Figs. 3, 4, and 5 also shows a -
stove 60 mounted on exhaust manifold 9 and __
connected by a tube 61 to a boss 62 on housing °
50. A small vent 63 in the top of piston 30q by- -
passes a small portion of engine suction to the
interior of the housing for drawing heated air

- . through the stove and into the vicinity of the

15

20

thermostat. This form also shows the idling

' system, generally indicated at 64 and a metering

pin 69 connected to the throttle by lever 66 and

link 61. |

The operation of the form in Figs. 3, 4, and

0 s the same as that in Fig. 2, corresponding

parts being given the same reference numerals

- with the letter “a” added.

The form in PFigs. 7-9, inclusive, incorporates

- the features of the previous two forms, with the

The cranking suctions, however, do not

30

35

40

45

- mechanism, as previously described.

50

-addition of “unloader” mechanism. suction pis-

ton 30b has pinned thereto, at one side of lock-
ing point 33%, an angular arm 7g having a
curved slot 7f. Toothed segment 271D, rigid with
choke shaft 2ib, has a laterally projecting pin
12 received in slot 71. As in the previous form,
an arm %50, movable with cam 36b, is rotatable
on the choke shaft and is connected by a link
960 to throttle arm 51b. | S

This form operates the same as the previous
form except for the “unloader” connection by -
means of which cam 36b Is rotated to the posi-
tion in Fig. 8, when the throttle valve is sub-
stantially fully opened, to depress piston 30b.
At the same time, the upper edge of slot 11 en- .-

gages pin 12 to move the toothed seement and .

the choke valve slightly in the clockwise direc-
tion so as to open the valve. In this position,
continued cranking of the engine will draw air
through the carburetor and manifold to sweep
out excess fuel therein. The “unloader” ele- -
ments do not affect the other operations of the

In all of the forms, means is provided to insure
locking of the choke valve, in whatever position
1t has assumed in accordance with the tempera-
ture, as soon as the throttle is opened to the

- starting position to release detent carrying piston -

b5

- necessary additional air.
~also be provided in the choke valve, as shown in
the last two forms.
-has been found to start more satisfacic iy with

60

70

30, 30a, or 30b. In case the choker valve is locked
tightly closed in starting, the poppet vaive there-
in will open as soon as the engine fires ic supply
A fixed air hole may

This form of chok: control
certain engines ---th_a_n other types at present

known. | | |
The invention may be modified as wili QUCHr

to those skilled in the art and the exclusive use

of all such modifications as come within the

scope of the appended claims is contempiated.

I claim: - . -

1. A starting device for an internal cembusiicn
engine having a mixture conduit comprising =
choke valve, a thermostat for moving said choirs
valve towards closed position when the temner:..
ture is low, a member movable rigidly with i
choke valve, an element for engaging said mem-
ber in substantially any position of said chiolke

~valve to lock the same, means constantly urging

76

sald element into locking relationship with said




- 2. A starting device for an internal combus!
engine having a fuel supply conduit and a throttle -

 miember, and m,,eans.'a;ctuatéd by engine suction

iternal combustion

8,640,607

* therein comprising a valve in said conduit for en- -

~ riching the'mixture, a thermostat for moving said
valve toward mixture enriching position when the

 temperature is low, an element capable of lock-

' ment from said locking position. - .
. 3.'A starting device for an internal combus-

~ tion responsive means for withdrawing said ele-
T

o \nd n _ _ e relationship
" when the engine is operating under its own power -
- for withdrawing said locking element from said
" member to release said choke valve.

‘opened.

when the throttle is substantially -

7. A starting device for an internal combustion

“engine having a supply conduit for fuel and air
‘mixture and & throttle therein comprising an un- =
‘balanced choke valve in the air inlet of said con-
_duit, a thermostat for moving said valve toward =~
mixture enriching position when the temperature
0 1is low, cooperating elements for locking said valve -
"~ ing said valve in substantially any position there-
- of, means normally urging said element into lock- -
 ing position with relation to said valve, and suc-

in substantially any assumed position when the
engine is not in operation including a first ele-

‘ment rigidly movable with said valve, means nor-

" mally urging a second of said elements into lock-
ing relationship with said first element, a poppet
valve yieldingly carried by sald choke valve and

- openable by engine suction when said choke valve

‘tion engine having a supply conduit for fuel and

~air mixture and a throttle therein comprising a
‘choke valve in said conduit for enriching the
 mixture, a thermostat for moving said valve to-
. ward mixture enriching position when.the tem-
perature is low, cooperating elements for locking

20 | 3 w _

- said locking relationship when said throttle is
closed, said choke valve being constructed and
arranged to move to and remain in fully open

said valve one of which is movable rigidly with

- said choke valve, means normally urging said .
~ other locking element into locking relationship

with said first element, and means responsive to

~ engine suction produced when the engine starts
' to run under its own power for withdrawing said
" other element from said locking relationship. |
4, A starting device for an internal combustion

" engine having a supply conduit for fuel and air
" mixture and a throttle therein comprising a choke

-~ valve in said conduit for enriching the mixture, a
" thermostat for moving said valve toward mixture
- enriching position when the temperature is low,

cooperating elements, including a first element

N rigidly movable
-Jocking said valve

_ thereof, means normally urging the other of said

2 elements into locking relationship with said first 4

35

with said choke valve capable of
in ‘substantially any position

element, and means responsive to engine suction

7B, A starting device for an internal combustion

"~ for withdrawing said other element from said
~ locking relationship, said valve being constructed”
~ and arranged to move to and remain in its lean
 position during normal temperature operation.

. position when the
- 8. A starting device for an internal combustion
~ engine having a mixture conduit with choke and =
~ throttle valves therein comprising a thermostat .

- for moving said choke valve toward mixture en- |
30

1s locked closed, suction responsive means for
withdrawing said second locking element from
‘said locking relationship, and throttle actuated

means for withdrawing said second element from

 engine is at normal operating

temperature.

riching position when the temperature is low, a

‘member movable with said choke valve, an ele-
~ ment for engaging said member in substantially
~any assumed position of said choke valve when
- the engine is not in operation to lock said choke

valve, a spring normally urging said element into

locking relationship with said member, a device

movable responsive to engine suction when the
engine starts to operate under its own power for

~ withdrawing said element from locking relation-
 ship with said member, and a mechanical con- .
nection between said element and said throttle -
valve for withdrawing said element from said =
- member when said throttle valve is closed. =~

'9. A starting device for an internal combustion
engine having an induction conduit with choke

* and throttle valves therein, a thermostat for mov-

engine having a supply conduit for fuel and air
‘mixture and a throttle therein comprising a choke -
valve in said conduit for enriching the mixture, &

. thermostat for moving said valve toward mixtyre.
. enriching position when the temperature is low,
" cooperating elements, including a first element

" rigidly movable with said choke valve for locking

‘50

sald valve, means normally urging the other of

. said elements into locking relationship with said
" first element, suction responsive means for with- -
- drawing said other element from said locking po- -

sition, and means associated with said throttle

for withdrawing said other element from said =

80

" locking relationship when the throttle is closed.

6. A starting device for an internal combustion
 engine having a supply conduit for fuel and air
* mixture and a throttle therein comprising a valve -

~ in said conduit for enriching the mixture, a ther-
" mostat for moving said valve toward mixture en-

o riching position when the temperature is low, co-
o operating elements capable of locking said valve

55

‘in any intermediately open position thereof in-

 eluding a first element movable with said valve, -
‘means normally urging the second of said ele-

70

" ments into locking relationship with said first ele- -
~ ment, suction responsive means for withdrawing
" said second element from said locking position,
and means associated with said throttle for with-

" drawing one of said elements from said locking 75 11. A starting

ing said choke valve toward closed position when
the temperature is low, cooperating elements

capable of locking said choke valve in any inter-
mediately open position thereof, and including a

first element movable with said choke valve,

means normally urging a second of said elements =

‘into locking relationship with said first element, -
and means for withdrawing said second element
from said locking relationship responsive to move-
“ment of said throttle valve to its fully opened

710. A starting device for an internal combus-

_ tion engine having an induction conduit with
choke and throttle valves therein, a thermostat
 for moving said choke valve toward closed posi-

tion when the temperature is low, cooperating -

~elements capable of locking said valve in any in-
termediately open position thereof and including

a first element movable with said choke valve,

‘means normally urging a second of said elements

into locking relationship with said first element,

‘means responsive to suction when the engine
 starts to operate under its own power for with-

drawing said second element from said locking

relationship, and additional means for withdraw- o

ing said element from said locking position when.
said throttle valve is in substantially fully open or -

fully closed position. .~~~ o
device for an internal combus-




7

tion engine having an induction conduit with

2,640,607

- of and including a

choke and throtfle valves therein, a thermostat

for moving said choke valve toward closed posi-

tion when the temperature is low, cooperating

elements capable of locking said valve in any in-
termediately open position thereof and including

a first element movable with said choke valve,

- Imeans normally urging a second of said elements

into locking relationship with said first element,
means responsive to suction when the engine

starts to operate under its own power for with-

drawing said second element from said locking

Trelationship, and means for forcing said choke

open upon substantially full opening of said
throttle valve, | | | o

- 12, A starting device for an internal combus-
- Hion engine having an induction conduit with

10

ot £

choke and throttle valves therein, a thermostat _

for moving said choke valve toward closed Pposi-
- tion when the temperature is low, cooperating
elements capable of locking said valve in sub-
stantially any intermediately open position there-

| choke .VE«IVE-

first element movable with
said choke valve, means normally urging a second
of said elements into locking relationship with
sald choke valve, means responsive to suction

~when the engine starts to operate under its own

power for withdrawing said second element from
sald locking relationship, and means for releas-
ing said locking elements and forcing said choke
open upon substantially full ‘opening of said

LEONARD D. BOYCE.
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