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2 Caitas, (C. 26-39) 
The present invention relates to internal combustion 

engine carburetors comprising an auxiliary device to in 
crease the fuel feed for cold starting conditions and 
abutment means for controlling the idling throttle open 
ing, said abutment means being capable of increasing 
this opening for running with cold engine, Said auxiliary 
device and abutment means being operated automatical 
ly and distinctly in accordance with the temperature of 
the engine. 

It is known that this increased opening of the throttle 
valve when the engine is cold requires an effort Suf 
ficiently great to overcome the action of the resilient 
control return means which are generally provided to urge 
the throttle valve toward the minimum opening position. 
As a rule, this effort is supplied by the driver who, just 
before starting the cold engine, must open said throttle 
valve for the time just necessary to enable the abutment 
means to come into the desired position across the path 
of the throttle valve, after which said valve is brought 
by said resilient return means into contact with said abut 
nent meanS. 
Attempts have been made to eliminate the necessity 

of this operation. One of the solutions suggested for 
this purpose was to control the abutment means through 
an electro-magnet sufficiently powerful to overcome the 
resistance of the resilient return means. But such a 
system is both heavy and expensive. 
The object of the present invention is to provide a 

cerburetor which solves the above stated problem by 
the use of simple, light and resistant means. 
The invention consists essentially in having the abut 

ment means directly positioned by means of a thermo 
static device comprising a material, contained in a closed 
housing, which undergoes an important variation of Vol 
ume when passing in a reversible fashion from one physi 
cal state to another one and in particular from the solid 
state to the liquid state between the temperatures to 
which said material is subjected according as the engine 
is cold or warm, respectively, such a device being capable 
of developing an effort greater than the force exerted 
by the resilient return means acting upon the throttle 
valve. 

Preferred embodiments of the present invention will 
be hereinafter described with reference to the appended 
drawings given merely by way of example and in which: 

FIG. 1 is a diagrammatical elevational view, with 
parts in section, of a carburetor made according to the 
present invention. 

FIG. 2 is a sectional view of the line II-I of FIG. I. 
F.G. 3 is an axial sectional view on an enlarged scale 

of the thernostatic device of FIG. 1. 
FIG. 4 is a partial view of some of the elements of 

FIG. 1 in the position corresponding to warm engine 
running. 

FIG. 5 shows a modification of the carburetor of 
FIG. 1, the part being shown in the position correspond 
ing to warm engine running. 
The carburetor shown by the drawings comprises an 

induction pipe i having at the top thereof an air inlet 2 
in which is provided a choke valve 3 mounted on a 
spindle 4, this spindle being preferably offset with respect 
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to the center of the induction pipe to unbalance the 
choke valve so that the air flow through the induction 
pipe will tend to open said valve. Downstream of said 
choke valve 3 are located successively in pipe a venturi 
5 and a cylindrical portion in which is mounted a throttle 
valve 6 carried by a spindle 7. Throttle valve 6 may be 
opened by the driver through the throttle control 8 which 
acts in the direction of the arrow of FIG. 1 upon a lever 
9 fixed on spindle 7, the throttie valve being constantly 
urged toward its closed position by resilient return means 
consisting of a spring 10, the limit closing position being 
determined by abutment means which will be hereinafter 
described. 

In order to control choke valve 3 there is provided a 
bimetal Spring it which, when cold, tends to close said 
choke valve. For this purpose, the inner end of this 
Spiral spring is secured to a fixed pin 12, whereas the 
outer end acts through a lever 3 on the spindle 4 of 
Spring it. This bimetal spring 1 is subject to the tem 
perature of a fluid which grows warmer and warmer as 
the engine is warming up. This fluid may consist of the 
exhaust gases, a stream of air warmed up by these gases, 
the cooling Water of the engine, or the oil used for lu 
bricating said engine. For this purpose, bimetal spring 

3 is housed in a chamber 14 through which said fluid is 
flowing, entering through a conduit 15 and leaving 
through a conduit 16. 

Generally, as illustrated by the drawing, outflow chan 
nel i6 opens into pipe downstream of throttle valve 
6; thus, choke valve 3 is subjected, in the opening direc 
tion, not only to the action of the air stream that is 
Sucked in, but also to that of a piston 57 connected to 
ever i3 through a link 23, this piston being interposed 
between conduits 6 and 5, so as to be acted upon by 
the Suction existing in pipe downstream of throttle 
valve 6. This piston is provided with an orifice 19 which, 
as soon as the piston has been moved toward the left 
under the effect of the suction, is in communication with 
a slot 26 and thus permits the fluid from chamber 4 to 
pass into conduit 6. 

It is known that, when the engine is cold, choke valve 
3 is closed by Spring , which increases the fuel feed 
flow rate through the Supply orifice located at the level 
of venturi 5, and that as the engine is warming up, spring 
11 gradually opens choke valve 3 urged in the opening 
direction by the air stream flowing through pipe and 
also by the action of piston 7. 
The ciosing position of throttle valve 6 is determined 

by a lever 2; pivoting about the same axis as said throttle 
valve and the edge of which bears against a screw 22 
raounted in a lug 23 rigid with the spindle 7 of said 
throttle valve, the lever and screw 22 thus constituting 
an abutment means for controlling the idling position of 
the throttle valve. 
The position of lever 21 corresponding to the closing 

of throttle valve 6 is determined by a piston 26 against 
which said lever is urged by a spring 28a. 
According to the invention, the position of piston 25 

is determined by a thermostatic device, as shown by FIG. 
3, comprising a material 24 contained in a closed 
housing 25 and capable of undergoing an important varia 
tion of volume when passing in reversible fashion from 
One physical State to another one and in particular from 
the Solid or pasty state to the liquid state between the 
temperatures to which it is subjected according as the 
enigne is cold or not. The nature of this material 24 is 
chosen in accordance with the limits within which its 
temperature is to vary and advantageously consists of 
stearic acid or some derivative thereof (stearates). 
The changes of volume of material 24 are transmitted 

to the outside of casing 25 by piston 26. Furthermore, 
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a sleeve 27 of natural or synthetic rubber is provided in 
casing 25 between piston 26 and material 24 to prevent 
leakage of said material in the liquid state. Piston 26 
constitutes a part against which lever 22 is applied by 
spring 28a. This spring 28a is chosen of a strength such 
that it can overcome the resistance of return spring 36. 
An adjustable stop 23 carried by the frame of the car 
buretor is advantageously mounted in spring 23a, So as 
to limit the displacement of lever 2 toward the left 
under the action of piston 26. 

In the construction of FIGS. 1, 2 and 4, thermostatic 
device is subjected to the action of the same heating fittid 
as bimetal spring and it is therefore housed in the 
chamber 4 containing said Spring. 

In the construction of FIG. 5, the thermostatic device 
is subjected to the action of a heating fluid different from 
that acting upon spring it. For this purpose it is housed 
in a separate chamber 2S provided with an inlet conduit 
30 and an outflow conduit 3i for said fluid which is pref 
erably gaseous. 

In order to avoid any leak of heating fluid either be 
tween piston 26 and the whole of the chamber 14, or 29, 
through which this piston is extending (FiGS. 1 and 4) 
or between this wall and the threaded portion 32 through 
which said thermostatic device is screwed in position 
(FIG. 5) the external portion of piston 26 is preferably 
surrounded by a fluid tight sleeve 32 carried by said waii, 
as shown by FIG. 5. 
The carburetor according to the present invention func 

?tions in the following manner. 
When the engine, and consequently thermostatic de 

vices 1; and 25-26 are cold, the elements of the carbure 
tor are in the position of FIG. 1, at least when the engine 
is at rest. Choke valve 3 is closed and throttle valve 
6 is slightly open under the action of spring 28a, piston 
26 being wholly retracted and material 24 being for in 
stance in its solid State. 
As soon as the engine is started, piston 7 moves to 

ward the left and opens conduit 6 through orifice E9 
and slot 2, which enables the hot gaseous fluid to flow 
through chamber 4. Bimetal spring i is gradually 
heated, thus permitting choke valve 3 to open gradually. 
Material 24 is also heated and soon reaches the tempera 
ture at which it changes of state, for instance becoming 
liquid, then applying on lever 2, through piston 26, an 
effort (averaging several kilograms) sufficient to over 
come the resistance of spring 28a until, after a displace 
ment of some 5–10 mm., this lever is applied against stop 
28. Spring 10 then pulls ever 9 to bring throttle valve 
6 into normal position (FIG. 4 or 5) coresponding to 
idling with a warm engine. 

Stop 28 and casing 25 are adjusted in Such manner that 
the limit positions of lever 2 correspond respectively to 
the normal idling position of throttle valve 6 (FIGS. 4 
and 5) and to the increased opening position (FIG. 1) 
necessary to allow starting the engine at the lowest ten 
perature. It should be noted that thermostatic device 25, 
26 permits an infinity of intermediate positions of throt 
tle valve 6 and thus determines the degree of opening 
thereof corresponding exactly to the temperature at which 
the engine is running. 

According to the modification of FIG. 5 where bimetal 
lic spring i and device 25-26 are heated by different 
heating fluids, it is possible to have for choke valve 3 
and throttle valve 6 different laws of opening and closing 
as a function of the temperature. Furthermore, thermo 
static device i may be subjected to very high tempera 
tures (for instance by flowing thereon air that has been 
caused to pass through the exhaust pipe of the engine) 
which could not be withstood by thermostatic device 25, 
26 which is then subjected to lower temperatures, for 
instance those of the cooling water or lubricating oil of 
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A. 
the engine. It should be well understood that the auxiliary 
device to increase the fuel feed for cold starting condi 
tions may be of any type other than the eccentric choke 
valve above described but, nevertheless, requiring a sup 
plementary opening of throttle valve 6. Of course, the 
carburetor, instead of being of the fuel suction type, may 
be of the type where fuel is injected under pressure into 
induction pipe A, either upstream or downstream of the 
throttle valve. 

in a general manner, while I have, in the above de 
Scription, disclosed what deem to be practical and efi 
cient embodiments of iny invention, it should be well 
understood that I do not wish to be limited thereto as 
there might be changes made in the arrangement, dis 
position and form of the parts without departing from 
the principle of the present invention as comprehended 
within the Scope of the accompanying claims. 
What claim is: 
1. An internal combustion engine carburetor which 

comprises, in combination, an induction pipe, a choke 
Valve in Said pipe, first means responsive to the engine 
temperature for closing said choke valve when the engine 
is cold and stopped and cpening it when the engine is 
Started and Warning up, a throttle valve in said pipe down 
Strean of Said choke valve, abutment means movable 
With respect to said pipe operatively connected with said 
throttle valve for controlling the idling running position 
thereof, return Spring means for urging said throttle valve 
toward the position determined by said abutment means, 
Second means responsive to variations of the engine tem 
perature but entirely independent of said first engine-tem 
perature responsive means operatively connected with 
Said abutment means for moving the abutment means in 
One direction for automatically controlling the position 
thereof to adjust the degree of opening of said throttle 
valve in said idiing running position thereof; said second 
engine-temperature responsive means comprising a casing 
Imounted in fixed position with respect to said pipe, and a 
mass of material enclosed in said casing capable of under 
going a great variation of volume when passing from 
one physical state to another, in a reversible manner, in 
response to variation of its temperature from one given 
value to another one, respectively, and including means 
for Subjecting said casing to one temperature when the 
engine is cold and to another temperature when the en 
gine is Warn; and means operable on the abutment means 
in the other direction for moving said abutment means 
With respect to Said casing in response to reverse varia 
tions of the volume of Said mass of material, said last 
abutment moving means being capable, upon such reverse 
variations of volume of said mass of material, of moving 
Said abutment means against the action of said spring 
eaS 

2. A carburetor according to claim 1 wherein said last 
abutment moving means include second spring means for 
constantly applying said abutment means against said 
Second means, said Second spring means being stronger 
than said first mentioned spring means urging the throttle 
valve toward the position determined by said abutment 
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