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The present invention relates to a thermo-
static means for automatically controlling the
fuel feed to an internal combustion engine.
More particularly, the invention contemplates
$ the provision of an orifice adjustable in size
whereby the ratio of vaporized fuel to the air
intake will be decreased in direct proportion to
the temperature of operation of the internal
combustion engine. :

The ratio of fuel to air in such an engine is
commonly referred to as the “mixture”.
well known that a rich mixture is required for

10

an internal combustion engine operating under:

relatively low temperature conditions; and corre-
18- spondingly, that a lean mixture will suffice for
higher temperature conditions. Accordingly, it
is a general object and nature of my invention
to provide a temperature responsive means which
will so vary either the amount of vaporized fuel
20 or the amount of air which is induced in an
engine, in a manner directly. dependent upon:
temperature conditions. The advantage of such
a thermostatic control should be apparent,  in

0 that the internal combustion engine is permitted

&

porized fuel which is induced into the engine at
higher temperature conditions is not wasted due
to incomplete combustion. . R
Another object of the invention is to. provide
“snap-action” thermostatic control. In- this
modified form of the invention, the change in
the size of the orifice is made abruptly . and
suddenly, as distinguished from a gradual varia~
tion in the effective orifice area. In-other words,
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form of construction will occur entirely .at-a
single predetermined- temperature rather.than
throughout a temperature range. L L

A further object of the invention is to provide
such a thermostatic control means which readily
flends ijtself to -an economy of manufacture.
‘Another object is to: provide a valve together

4

o

with a plurality of bi-metallic thermally ‘re-
45 sponsive discs which may-be easily, cheaply 'and"

operatively assembled as a complete unit. Still
another object is to so design such a completely
assembled unit whereby the moving parts such

as the bi-metallic dises and the valve stem are

50 protected from the interference and injurious
effect caused by the ingress of dirt and foreign
particles.
shall become apparent as the following descrip-
tion proceeds. : )

55 To the accomplishment of the foregoing an

It is.

to operate at a higher efficiency, and excess va-:

_the change in orifice size in this last-mentioned

Additional objects and advantages.

related ends, said invention, then, consists of
the means hereinafter fully described and par-
ticularly pointed out in the claims. :
The annexed drawing and the following de-
scription set forth in detail certain mechanism 60
embodying the invention, such disclosed means
constituting, however, but one of various me-
chanical forms in which the principle of the

. invention may be used.

In said annexed drawing:

Fig. 1 is a section view showing the thermo-
static control means constructed according - to
the principle of my invention as applied to the
fuel feed orifice of the carburetor of an internal
combustion engine; Fig. 2 is a sectional view of 70.
an .alternative form of construction in which
the principle of my invention is incorporated in
an air bleeder for the intake manifold of an
internal combustion engine; Fig. 3 is an eleva-
tional view showing the automatic bleeder of 78.
Fig. 2, in position on the intake manifold; Fig..

4 is a sectional view of another modified form

of construction which may be substituted for
the form shown in Fig. 1 and which is intended

to possess. the -above-mentioned “snap-action” 80.
mode of operation. . : w

Now referring more particularly to the draw
ing, in Fig. 1 there.is shown a portion of a car-
buretor housing. or casing indicated generally by
the numeral 1. A liquid fuel conduit 2 is con-~ 85:
nected by means of the openings 3 to the orifice
4. - A tapered or cone-shaped needle valve 5 ex-
tends through the orifice 4 and for a short dis-
tance up into the intake passage 6.

_Longitudinal movement of the needle valve 5 90
with respect to the orifice 4 will, of course, result
in-a variation of the effective size of such orifice.
The lower ‘end. of the needle valve 5 is movably
supported in a housing member 7.. Between the
enlarged lower end 8.of the needle valve 5 and 95
the inner: wall of. the housing 7 there is positioned
the-coiled spring .9. - A plurality of bi-metallic
dises 10 are located in contact with the end of
the. erilarged portionn '8 and are held in position
by means of the-cap 11. which threadably en-
gages with the inner wall of the housing 7. -

_The exterior of the housing 7 is threadably en--
gaged as at 12 to the carburetor housing 1. An
annular milled cap 13:is provided on the lower
end .of ithe housing 7. A . small resilient finger
14 is adapted to engage in the grooves in the
milled cap 13. - It will thus be seen that the cap
13.may be manipulated to vary the vertical posi--
tion of the housing 7 with respect to the carbu-
retor casing:1, and incidentally to regulate a po-
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sition of the needle valve 5 with respect to the
orifice 4. The resilient finger 14 functions as a
detent for holding the ‘cap 13 and housing 7
against rotation. A rectangular slot 15 is pro-
vided in the outer side of the cap-11 for the
insertion of a manipulating tool such as s screw
driver. :

The operation of the above described device is
as follows: . : - o

Under relatively low.-temperature conditions,
the bi-metallic discs 10 will assume a. flattened
condition. 'The action of the compression spring
9 will tend to force the valve stem 5 downwardly
with respect to the orifice 4, thereby enlarging
the effective size of the latter. Upon an increase
in temperature, the bi-metallic discs 10 will com-~
mence to bend or assume a. “dished” conforma-
tion somewhat as shown in Fig. 1." Such deflec-
tion of the bi-metallic discs 10 will then over-
come the force of the spring 9 and thereby urge
the needle valve 5 in an upward direction with
the result that the effective size of the orifice
4 will be decreased. Thus the amount of fuel
which is drawn in through the intake passage
6 is gradually decreased in direct proportion to
temperature increases, and a fuel mixture vary-
ing from rich to lean is correspondingly supplied
to the engine as the temperature of operation
rises. Co

As shown in Figs. 2 and 3, the principle of my
invention may. also be utilized and incorporated
in a slightly modified form of design for the pur-
bose of varying the amount of air which is in-
duced into the engine. - In this instance; 3 ther-

mostatic -control means takes the form of a.

bleeder attached to the intake manifold 20. The
bleeder: consists of a-housing member 21 which is
attached. by ‘means of the threaded portion 22
to the wall of the manifold 20.  An orifice 23 is
placed in communication with the atmosphere
by means .of. the passages 24 in the housing 21.
A valve 25 is movably mounted and supported in
the housing 21. ' The lower end of the valve is
enlarged as at 26 for the purpose of closing the
orifice 23, - The upper end of the valve 25 is lat-
erally flanged as at 27 and a spring 28 is posi-
tioned between the flange 27 and the inner wall
of .the housing 21. A plurality of bi-metallic
discs 29 contact the upper surface of the flange
27-and are also in contact with and held in posi-
tion by means of the threaded cap member 30,
The cap 30 engages. with the inner walls of the
housing 21 by means of the threads 31.. A rec~
tangular slot 32 is provided in thé outer surface
of the.cap 30 for the reception of a manipulating
tool such. as a screw driver.. The operation .of
the. last: described ‘form of -construction. is.sub-
santially analogous to that set forth in .connec~
tion with the structure shown .in Fig. 1.

' The force.of the spring 28 is made greater thé,n‘

the effective:force of the maximum vacuum pres-
sure which is exerted on the surface of the valve
head 26. In this manner,.variations in vacuum
pressure will affect the operation of the air-bleed-
er. It should also be noted that the conforma-’
tion of the valve head 26 proceeds rather abrupt-
1y from a maximum to a minimum.cross section.
The purpose of this latter construction is to per-
mit the extremely rapid increase of the: effective
size. of the.orifice 23 upon.a slight movement ‘of
the valve.stem. 25. . T

The modified form of construction :shownin
Fig. 4, which may -be: substituted for.that shown
in Fig. 1, contemplates:a “snap-action” . mode
of .operation,. . This form of construction. consists

1,972,908

of a housing member 40 in which there is the
large or low temperature orifice 41. A passage
42 places the orifice 41 in communication with
the exterior of the housing. A valve member
43 is adapted to move longitudinally in the
housing, and similarly to the above described
forms of construction, a compression spring 44
is mounted against the movement of the valve
43. Bi-metallic discs 45  are loosely mounted in

‘the housing 40 against the end of-.the valve 43.

The discs 45, however, possess an original in-
herent deformation so that the thermostatic de-

-formation action or movement must necessarily

overcome such inherent stress before the bi-
metallic disc itself will assume a different con-
formation. The construction of such a bi-
metallic disc which is adapted to have a so-
called “snap-action” is thoroughly described in a

- brior: Patent No. 1,639,708 issued August 23, 1927

to John A. Spencer.

A threaded retaining cap 46 is provided in-the
upper end of the housing 40, similar to-the pre-
viously described threaded cap 30. A T=shaped
bassage 47, of smaller cross-sectional area than
that of the orifice 41 is provided in the lower
end of the valve 43.. The extreme lower-end of
the valve 43:is of a conical or convex:shape as
indicated at 48 and adapted to seat on the ‘con-
cave face 49 of the orifice 41.:. In operation, an
increase. -in. temperature - will not affect ‘the
movement of any of.the above -described parts,
until - a certain predetermined temperature has
been attained. - When such predetermined temp-
erature is ‘reached, the bi-metallic discs 45 will
then become: deformed with ‘a “Snap-action”, at
which time the lower end .of ‘the valve 43:will
seat upon the orifice face 49. In-this manner,
it will be seen that a second and-smaller passage

‘or. orifice 47 has been.suddenly substituted for

the original and larger orifice 41. *A decrease in
temperature below the predetermined value will
produce an opposite .movement of the. parts.
It should also be:noted that the bi-metallic
dises: 10, 29 and 45 in all forms of .construction
are loosely mounted within the ‘housing and are
not permanently attached thereto, whereby: they:
will at all times permit a maximum freedom of
movement. Furthermore the. -entire thermo-
static control unit may be cheaply and quickly
assembled merely by . inserting - the. valve stem,
the spring and the dises and:then screwing the
retaining cap 11 or.30, as the case may be, into
position in the housing. - In :connection with the
constructions shown in Figs. 2 and 4, the relative

_position of the retaining caps 30 and 46 with
respect -to: their respective housings-21 and 40

will: also:serve .as a-means for.. regulating - the
initial position of the valve.stem .25 and; for
adjustably = determining  ‘the. temeprature “at
which the orifice 23 will be opened. ..o oo,

‘The fabrication of the bi-metallic elements. in
the: form of discs further insures the positive op-
eration of the.device in that the variation. in the
co-efficient of expansion between the two metals
will be concentrated at one point, viz., the center
of the disc. The utilization of bi-metallic discs
is' particularly desirable in the forms’ of con-
struction’ of the thermestatic’ contrel’ uhit here-
inbefore described, inasmuch as there is a cer-
tain necessary limitation placed upon the space
available for the ‘locationn of the bi-metallic
elements. : ] LT

Other modes of applying”the ‘principle of ‘my
invention may be employed instead'of ‘the one
explained, change being madeé as regards the
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mechanism herein diselosed, provided the means
stated by any of the following claims or the
equivalent of such stated means be employed.

I thevefore particularly point out and dis-
tinctly claim as my invention:

1. A device of the character described, com-
prising a housing member having an exterior
screw threaded portion and an interior screw
threaded portion, valve means movably mounted
in said housing, a screw threaded adjustable
member received in said interior screw threaded
portion, and thermostatic means comprising a
plurality of plates loosely and separately mount-
ed between said valve means and said adjust-
able member.

2. A device of the character described, com-
prising a housing member having an exterior
screw threaded portion and an interior screw
threaded portion, valve means movably mounted
in said housinz, a screw threaded adjustable
member received in said interior screw threaded
portion, and thermostatic means comprising a
plurality of plates loosely and separately mount-
ed between said valve means and said adjust-
able member and spring means forcing said
valve means against said thermostatic means.

3. A device of the character described, com-
prising a housing member having an exterior

3

screw threaded portion and an inferior screw
threaded portion, passages leading through said
housing member, valve means movably mounted
in said housing, a valve orifice disposed in said
passage and in cooperative relationship to said
valve means, a screw threaded adjustable mem-
ber received in said interior screw threaded
portion, and thermostatic means comprising a
plurality of plates loosely and separably mounted
between said valve means and said adjustable
member, :

4. A device for metering a fluid intake orifice
of an internal combustion engine comprising
the combination of a housing member having
an interior screw threaded portion, an adjust-
able cap member mounted therein, passages
leading through said housing member, a movable
valve stem mounted in said housing member, a
valve orifice disposed in said passage and in
cooperating relationship to said valve stem, a
second orifice of relatively smaller area than that
of said first-named orifice positioned in said valve
stem, another passage communicating from said
first orifice to said second orifice, and a plurality
of thermostatic elements loosely and separably
mounted between said valve stem and said ad-
justable cap adapted to actuate the valve stem.

WILLIAM H. SHAW.
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