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Ronald E. Herman, Warren, RMich., assignor to Helley
. Carbureioy Cempany, Warrea, Mreh., a corporation of
Michigan
- Filed May 8, 1962, Ser. No. 193, 252
5 Clamrs. (Cl 236—101)

- This rrwentren relates generaily to internal combus-
tion engine carburetors having thermostatically controlled

automatic choke systems, and more particularly to novel
means for relieving stress' that may otherwise build up in
the thermostatic €lement at hrgher engme temperatures
- when the choke is open. |

Most carburetor automatic choke systems comprise
" a choke piate mounted on a shaft in such a way that the
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flow of air to the engine tends to open the choke plate, -

and the opening of the choke valve is resisted when the
‘engine is cold by the free end of a thermostatic coil
spring having its inner end anchored to the choke hous-
ing. In the usual case, the coil is unwound when cold
and winds up when heated; thus, the resistance of the

thermostatic coil spnag to choke opening decreases as’

the engine temperaturé increases.
- The above described arrangement is generally accept-
-able.
tial that the choke housing comprise -a compact shape,
which in some instances is other than circular. In such
a housing, it is conceivable that the tang or free end of the
‘thermostatic bin
‘travel, would abut against a side of the choke housing, and
thus not be free to further wind about its center as the
temperature in the housing continued to rise.
Accordingly, a general object of the invention is to

etal spring, after a certain amount of

25

- However, in some carburetor designs, it is essen-

35

provide a means for stress relieving the thermostatic

“bimetal Sprlng after it comes mte contact with the choke
- housing wall. |

A more specific object of the invention 1s to provide

a movable anchor which would permit the inner end of
~the bimetallic coil spring to rotate about its axis 1in a di-

40

‘rection opposite to the rotation of the external tang, and '

- thus relieve the stress that would ethermse be present in

-the bimetallic spring.
- A further object of the invention is to provide for
-smaller choke housings, or for housings which depart from

-a circular shape, thus permitfting a more compact con-

- figuration of the carburetor and air-cleaner combination.
- Still another object of the invention is to relieve the
“stress in bimetallic springs in those instances where a cir-

- cular choke housing is employed, but where the free end

. of the thermostatic element is loeped about the choke

45

‘assembly 64 which comprises a
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"FIGURE 5isa cross-sectional view, taken on the plane
of line 5—5 of FIGURE 4 and looking in the direction

of the arrows;
FIGURE 6 1s an enlarged eress—sectlenal view, taken

on the plane of line 6—6 of FIGURE 4 and leokmg in the

direction of the arrows;
Referring to the drawings in greater detail, FIGURE 1

illustrates generally a carburetor assembly 10 mounted on

the engine intake manifold 12. The carburetor 10 in-
cludes the usual carburetor body 14 with an air inlet
passage 16 therethrough. The air inlet passage 16 includes
the usual choke valve 18, venturi 20 and throttle valve
22. The choke valve 18 is operatively connected to
a bimetallic thermostat spring 24, positioned in the auto-
matic choke housing 26, by means of the choke shaft
28 and the choke lever 38. The choke housing 26 is

warmed by air which enters the system threugh the air in- .

let passage 16 and then passes through a cold air intake 32

and cold air tube 34 to the exhaust manifold 36 to be-

come heated by a stove 38 located therein; the heated air
then passes through the hot air tube 49 and into the ehoke

housing inlet 42.

FIGURE 2 illustrates the fast idle cam 44 prvetally

fastened to the carburetor body 14 by a fast idle cam

screw 46, The fast idle cam 44 is at times in contact

‘with the usual fast idle screw 48, the latter being con-
-nected to a throttle lever 52 which is responsive in the
well-known manner through appropriate linkage to man-

ual movement of the foot pedal (not shown). A throttle

shaft 50 is fixedly attached to the throttle le_ver 52 for ro-
| tation therewith in order to actuate the throttle valve 22,

Maximum movement of the throttle lever 52 is con-

trolled by the usual throttle stop screw 54 which abuts

against a lug cast on the side of the carburetor body 14.
Manual adjustment of the fast idle screw 48 and the
throttle stop screw 54 are maintained by the compressed
springs 58. The cam 44 is operatively connected to the
choke shaft 28 by means of a fast 1dle lmk 69, a lmkmg
element 61 and a set screw 62,

FIGURE 2 further illustrates the choke housing cover
a choke housing plate 66,
a thermostat cap and baffle assembly 68, a thermestat cap

clamp 70 and a thermostat cap elamp screw-72..

FIGURE 3 illustrates the inner chamber 74 of the
choke housing 26, with the choke heusmg cover assembly
64 removed. The choke lever 38 is shown rigidly attached

~ to the choke shaft 28 so that it can control the opening

" lever projection so that the element is sumlarly restricted

~ from further winding-up when the choke is already open

and temperature Ccreases.

655

- Other more speciiic oh]ects and advaatages of the in-
vention will become apparent when reference is made to™

“the following description and the accompanying 1llustra-

tions wherein:
" FIGURE 1is a front ‘elevational view, “with port1ens

thereof cut away and in cross section, illustrating generally

60

- a carburetor embodying the invention, the carburetor he- g

- ing mounted on the intake manifold of an engine;

- "FIGURE 2 is a side elevational fragmentary view ef
the carburetor shown by FIGURE 1; | |
FIGURE 3 is a cross-sectional view, taken on the plane

~ of line 3—3 of FIGURE 1 and leelﬂng in the directions
" of the arrows; -

- FIGURE 4 is an enlarﬂed cross-sectional view of the
" automatic choke assembly, taken on the plane of line

. - 4—4 of FIGURE 2 and lookmg n the drreetren ef the

5~3=arrews R
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| 50—'; chamber 74 is subjected to vacuum fror

and closing of the choke plate 18. The choke heusmg
1 the intake mani-
fold 12 threugh a vacuum passage 76 and an inlet 78.

FIGURE 4 is an enlarged view of the complete auto-

| matic-ehel{e assembly demonstrating the passageway 80
- into the choke housing chamber 74 for the hot air which

enters the choke housing 26 through the thermostat cap
inlet 42. The choke housing plate 66 can be seen to in-

- clude a gasket 82 that may be cemented to its outer face
~and to be backed up by a second independent gasket s4.

This figure also shows the bimetallic thermostat spring 24
mounted on a support extension 86 of the thermostat cap
and . baffle assembly 68. It will be realized, of course,

that many carburetor designs utilize a single cover instead

of the housing plate 66 and the thermostat cap and baffie

- assembly 68; in that event, the support extension 86 for
65

- thermostat cap inlet 42 and thence through the passage-
‘ways 80 which in this case, are cast into the thermostat
cap and baff

the thermostat spring would be on the back cover. .
FIGURE 5 shows the routing of the hot air through the

e assembly 68. In other des1gns the passage-
ways 80 could be drilled holes.- | -

FIGURE 6 is illustrative of the manner in Whleh the
retalhc thermestat sprmrlr 24 IS attached to the: suppert




- _au inlet passage 16 (FIGURE 1).-

pE thus preﬂressmeiy opened as engine temperature in-

creases until the choke lever 3¢ forces the thermostat ;'5:0_
spring fang % to position B, at wmch tlme the ehelu.. valvei e

'3

 extension 86.

choke. heusmﬂ' wall 22.

-~ With respect to the support extension 86, it can be
- seen that it amounts to a cylindrical stem being first -
formed with a pair-of diametric, right angle slots, the slots -

" being as wide as the thickness of the spring 24 and
at. least as long the the. spring 24 is wide so as to
- provide four 90° sections and then having a pair of

This view also demonstrates the coopera-

. higher temperatufes is eff eetwely reduced or eliminated.
tion of the thermostat spring tang 90 with the choke lever -

39, and the subsequent contact by the tang 50 with the- |

&t

10

 oppositely disposed sections removed. The two remain- -

ing sections 87 and 89 adequately retain the inner end 91

of the coil spring 24, but permit a 90° rotation thereof

between the sections 87 and 89 from the solid line to -

| _the dotted line pertlon D

Operarzen

The operation of the invention can best be deaerlbed
by reference to FIGURE 6, which shows the outer free -
~end or tang 980 of the 'bim'et_allie- thermostatic spring 24 .
~ having progressed from its starting -or ‘“cold” position, =
shown at A. This assumes that the vehicle operator has

choke open temperature because the 1

As stated previously, some prior.choke demgns have the
tang 99 actually looped about the lever 3¢. Here, again,
the spring 24 would be stressed at. temperatures above the
sver 38 is prevented
from further clockwise rotation due to an. abutment which

- 1s necessary to prevent the eheke plate frem opemng be-
yond the fully epened position.

Rehevmsr stress in- the- Lhermectmie COll uprmg as de

scribed above is lmper tant because the stress may exceed

the elastic limit of the spring material so that a perma-_ |
nent set or. defermatlen of a spring occurs, -This set is

~ in the direction such that it increases the resistance of the

begun his starting operation by having initially depressed

the foot pedal (not shown), as is customary in the usual
This would 2!
have pivoted the fast idle screw 48 (FIGURE 2) away. |
from whichever step. of the fast idle cam 44 it was contact- -
The cold
. bimetallic thermostat spring 24 in the chamber 74, thus -
freed, would have immediately loosened or unwound it-

internal combustion engine starting process.

ing from the previous 0perat1ng of the vehicle.

30 -

self with respect to the supnert extension 86 so as to ro-

tate the eheee lever 39 in a counterclockwise direction

 to position A. The fast idle cam 44 would have been

~rotated by the fast idle link 6@ leading from the choke
- shaft 28, which was also: turned. by the cold bimetallic -
- -thermostat spring 24. Release of the initial foot pedal .
~ depression would then have allowed the fast idle screw

spring to choke opening when the
‘the next cold start weuld be either 1mp0551b1e Or €XCEeSssive-
Iy rich.
spring would thereafter- keep the choke on 100 long and
- adversely effect -cold  starting and . ‘operation.

QAo
ot -

angine is cold. Thus,

In other woids, the permanently deformed coil

Thus, it can be seen that the invention enables the use

-of compact and irregularly shaped choke housings or the

use of looped conmections between the thermostatic coil

spring. and the- choke lever, at the same time relieving or
‘eliminating harmful stresses that . may otherwme emst on

account of such constructions.

- Although but one embodim ent of the 1nve11t1011 hes been
shown and described; it is- eenceweble that various modi-
fications are pessﬂale and no hmltatmn net recned in the_ -

 appended claims is intended. -

What I claim as my- mventlen 1s | |
1. In an internal combustion: engine earbureter melud—-_
ing an air inlet passaee a-choke valve in said. air inlet

‘passage and means for automatically controlling the posi-
“tion of said choke valve, said means including a spiral

type thermostatic element having a free. cuter end opera-

tively connected to said choke valve and an-inner end,
 said .outer end being restrained from further movement

- when a predetermined temperamre has ‘been attained,

48 to return agamst the new retated hlgh step of the fast

N _1d1e cam 44.

- warmed and'begins to tighten about the support extension
- 86, rotating in a clockwise. direction, thus offering less 45
- and less resistance to-the opening of the unbalanced or off-

‘Referring again to rEGU’Q"ﬁ' 6, as the warm air from the 49

. exhaust manifold 36 enters ihe chamber 74 fch_r_euﬂh the
- Inlet 42 and the passageway &0 shown in FIGURES 4.
~and 35, the bimetallic thermostat spring 24 becomes -

‘means fer mounting said inner end so as to:provide a
- limited . degree of stress rehevmg ‘motion .thereof and.
‘when sa1d outer end is restrained, said latter means com-
. prising a pin-having eppesﬂely dlspesed wedge portions

‘between which said inner end is mounted and the opposite

- aligned surfaces of Wthh prewde two Inmts ef mevement

set choke plate 18 by the fresh air entering through the -

- 18 would be fully open.

"The choke plate £8

- of said inner end.

2.:In an- autommle ehohe meeﬂamsm a. thermostatle

;element having- a free euter end and a pivotable inner end
formed thereon, means for heating said thermostatic ele-
- ment, a pair of. oppesﬂely disposed: Wedge—shaned sup-
_ports, means for: pivotably connecting said-inner-end to
--said .wedge- sha.ped supports, and means for at times re-
._'strammﬂ movemsnt of said free outer end in-one direc-

~ tion, one side of each of said Wedee-qhaped SUpports serv-

‘Once the choke plate- 18 is fully opened, the mevementff

“of the blme‘alhe ther

92, as shown at C. In the usual auton

 of the choke lever 38, of course;, will be stopped. There-
~ after, however, depending upon the thermal activity rate g

struction where the inner end 91 of the coil is rigidly
anchored, the above restraint-of tang 8¢ of wall 92 would
cause undue stress-within the thermostatic sprmg 24 as.

| long as the hlﬁher temperatures exist.

It will be seen from FIGURE 6 that t‘le'rwentleﬂ ellml- 65 .
" nates the above objections to present choke constructions, .

particularly in the smaller carburetor designs for the so- =

. called compact Ve}neles

That is, the structure of the sup-.
'pert 86 for mounting the coil sprmg 24 is- such- that the
‘inner end 9% of the spring is free to rotate 90° in'a coun-

- terclockwise direction to the dotted-line position when .

tang 98 is restrained by wall 92. Aetually, the inner end.

ing to restrain® movement of:said inner end-in said one
-direction while said free outer end’is moving in the same
direction, the - other two - sides of each ‘of said wedge-
r'-shaped supp01t5 serving to restrain further. movement of
wostat spring 24 involved, the spring - said inner end in. the other direction alter sald inner end
24 may continue to'wind up. In fact, a typical high rate o o |

- spring 24 would continue to wind about the center support . -
"~ 86 until its'tang 90 abuted against the choke housing wall

atic choke con-- 60

has moved a predetermmed distance."

3. Inan automatic choke meehamem ineludmg a eho

| -shaft and a choke lever secured thereto, a spiral thermo-

static element having a-free radlally—extendmg outer end

-and a diametrically- extending inner end formed thereon,
~said ‘outer end at times being in contact with said ehoke |
lever, means for heating said thermostatic element, a pair
of eppesﬂely disposed wedge-shaped supports, said inner

end being positioned between said wedge-shaped supports, |

means for restraining movement of said: outer end in one

dlrectmn after said euter end has.left "centact Wlth said
choke lever, said inner-end being free'to rotate from a

- position adjacent one side. of each of said wedge-shaped
70

supports toward the other side. of -each of said- wedge-

“shaped. supports: once said euter end Ieaves eentaet with

-+ .sald choke lever.-
“91 may begm to rotate in the counterclockwise direction..

-once the tang 9% leaves contact with the choke lever 38 -

'- - at. pemt B. Thus, any stress of ﬂlﬂ spring - durmg the,-_.'-. 75

4, Inan autematle ehoke meehamem meludmg . ehoke

: -_shaft and a choke lever secured thereto, a spiral thermo-
-statle element havmg a radlelly-extendlng outer end cmd_'



a diametrically-extending inner end formed thereon, said

3,180,576

o

 limits, said rigid abutment means including a mounting

outer end being in contact with said choke lever, means -

- for heating said thermostatic element, 2 pair of oppositely
disposed wedge-shaped supports, said inner end being
positioned between said wedge-shaped supports, means for
restraining movement of said oufer end in one direction,
said inner end being free to rotate from a position adja-
cent one side of each of said wedge-shaped supports to-
ward the other side of each of said wedge-shaped sup-
ports with increased temperature.

5. A temperature-controlled mechanism, comprising a
membert to be positioned in accordance with temperature,
a thermostatic spiral coil element having the outer free
end thereof operatively connected to said member and
an inper end, means restraining the further movement of

said outer end as temperature increases, and rigid abut-

ment means for mounting said inner end in a manner to

allow said inner end to assume any position between two -

15

pin formed to provide a pair of oppositely disposed wedge
sections, the inner coil of said spiral coil element sur- -
rounding said pin and said inner end being positioned

between said wedge sections. | |
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