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5 Claims. (CL 103—202)

Matter enclosed in heavy brackets [ ] appears in the

original patent but forms no part of this reissue specifi-
cation; |=:tter printed in italics indicates the additions
made by reissue.

This invention relates to carburetors for internal com-
bustion engines, and more particularly to pump mecha-
nism for supplying acceleration fuel to the engine for
acceleration.

Most commercial carburetors as now constructed in-
clude an acceleration pump actuated whenever the throttle
is moved toward open position to force a quantity of fuel,
additional to that supplied by the main nozzle, from the
fuel reservoir into the induction passage of the carburetor.
It frequently happens that, due to defects of design or
manufacture, the piston of such a pump becomes mis-
aligned relative to its cylinder, so that it does not operate
properly, and with continued use the piston packing be-
comes worn in such manner that the piston bypasses a
considerable amount of fuel.

Such defects of the pump mechanism are difficult to
detect, since commercial carburetors are so constructed
that it is impossible (without apparatus so elaborate as
to be commercially impracticable) to measure the quantity
and rate of discharge of the pump under various condi-
tions of operation. Also, if defective operation is found
or suspected, it is difficult to remedy by means of ordinary
shop tools, hence the usual procedure is to return the
carburetor to the factory for rebuilding or recondition-
ing, supplying to the user a new or reconditioned car-
buretor, at considerable cost to him.

An object of the present invention is to provide a car-
buretor comprising improved acceleration pump mecha-
nism not subject to the defects above mentioned.

A further object of the invention is to provide accelera-
tion pump mechanism elements which may be readily
installed in existing carburetors in replacement of the cor-
responding elements with which the carburetor is origi-
nally equipped. -

Further objects and advantages of the invention will
be apparent from the following description, taken in con-
nection with the appended drawing, in which:

Fig. 1 is a diagrammatic view, partly in section, of a
carburetor embodying the present invention.

Fig. 2 is an enlarged sectional view of the pump piston
and its associated parts, taken on the line 2—2 of Fig. 1.

Fig. 3 is a plan view of the mechanism shown in Fig. 2.

Fig. 4 is an exploded view of the piston and its asso-
ciated parts.

It is to bé understood that the invention is not limited
in its application to the details of construction and ar-
rangement of parts illustrated in the accompanying draw-
ing, since the invention is capable of other embodiments
and of being practiced or carried out in various ways.
Also it is to be understood that the phraseology or termi-
nology employed herein is for the purpose of description
and not of limitation.

The carburetor shown in Fig. 1 is of the downdraft type
commonly used in automobile engines. The carburetor
body may be of any known or suitable construction, but
as shown comprises a main body section 10, an air horn
section 11, and a throttle body 12. The induction passage
of the carubretor comprises an air inlet 14, a venturi 15,
and a mixture outlet 16 designed to be connected to the
intake manifold of an internal combustion engine, not
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shown. The induction passage is controlled in the usual
manner by a manually operated throttle 18 which is
mounted on a shaft 20 and is controlled by a throttle lever
21 connected to the acceleration pedal of the automobile.

Fuel is supplied to the induction passage from‘a reser-
voir 22, whence it flows through passages not shown to
a main nozzle discharging at the venturi 15. Suitable
economizer mechanism, and also choke valve and idling
fuel mechanisms, not shown, will ordinarily be included
in the carburetor. The structure thus far described is old.

The acceleration pump comprises a cylinder 24 formed
in the main body section 10. In the example shown, the
lower or pumping portion of the cylinder is of smaller
diameter than the upper portion, the two portions being
joined by a frusto-conical section; but the cylinder may
be of true cylindrical form if desired. At the bottom of
the cylinder an inlet passage' 26 controlled by a check
valve .28 connects it with the reservoir 22. An outlet
passage 30 leads from the pump cylinder to a discharge
nozzle 32, which may be of the type disclosed in the
copending application of Hieger and Keller, Serial Num-
ber 47,385, filed September 2, 1948, now abandoned.

The movable mechanism of the acceleration pump com-
prises a vertically reciprocable rod 34 which passes through
a vertical slot in main body section 10 and is connected
to the throttle shaft 20 by a lever 36 and a link 38, so )
that upon opening movement of the throttle the rod 34
will be moved downwardly to actuate the pump in known
manner. The upper end of the rod 34 is formed with a
horizontal arm 40 which extends above the cylinder 24.
This represents a commonly used type of actuating mecha-
nism; for other types used in commercial carburetors the
piston mechanism described hereinafter may- be modified
where necessary.

The piston mechanism comprises a piston rod 42 having
a slotted upper end 44 which fits slidably over the arm 40,
and a reduced lower end 46 forming a shoulder 47. The
end 46 fits loosely in an aperture 48 formed by the in-
turned upper edges of a sleeve 49. The end 46 is secured
to the sleeve 49 by a collar 50 which is press-fitted thereon
at such distance from the shoulder 47 as to provide an
annular groove in which the sleeve 49 fits with such
clearance as to permit rocking and rotary movement of
the sleeve relative to the piston rod 42. Said rocking
movement is further facilitated by the loose fit of end 46
in the aperture 48, and by the fact that the upper surface
of collar 50 is of rounded or part-spherical contour as
shown. The connection between piston rod 42 and sleeve
49 may be said to be a universal coupling as well as a
swivel. .

It will now be seen from an examination of Fig. 2 that
because of such a construction, there may also be in the
embodiment illustrated limited relative movements be-
tween the piston rod and the piston body longitudinally
of the axis thereof. Such relative longitudinal or axial
movements in the embodiment illustrated are movements
resulting from the construction provided therein to pro-
duce the required rocking and rotation of the piston
assembly on the rod, and not vice versa, as sometimes
may be the case when provision of the axial movement
1o produce the extended duration of the piston travel is
the prime purpose of the connection between the piston
rod and the piston body, such as shown, for instance, in
the U. S. Patent No. 2,212,946 to0 Mock et al. 1t should
also be noted from examination of Fig. 2 that rounding
of the mating parts, as shown in said drawing and ex-
plained above, makes such axial movement very small.

The sleeve 49 is press-fitted to the enlarged upper end
54 of a stud which is received therein. The lower end

56 of the stud is press-fitted in an axial bore in a piston
head 58. A gasket 60 of leather or similar material is
retained between the piston head 58 and a washer 62,




‘which is interposed between the stud S4—56 and the piston -

head 58. The outer edge of the gasket extends down-
wardly as shown and is held in contact with cylinder 24
by a toroidal spring 64 in known manner. "~

In assembling the members just described, the washer
62 and gasket 60 are placed on the stud end 56, and the
piston head 58 carrying spring 64 is pressed thercon.
The sleeve 49 is placed on piston rod end 46, and collar
50 is pressed thereon to retain the same loosely in posi-
tion. The stud end 54 is then press-fitted to sleeve 49.
A compression spring 66 is then placed over piston rod
42 and held in place by a washer 68, and the upper end
of the piston rod is slipped over arm 40 to complete the
assembly. :

It will be understood that although press-fitting is the
preferred manner of securing the parts 46 and 50, 49 and
§4, and 56 and 58 to each other they may be secured to-
gether in other known manner if desired.

In operation, the pump functions in the usual manner,
fuel being drawn into the pump chamber through pas-
sage 26 on the upstroke of the pump. If the throttle 18
is suddenly opened, arm 20 is moved rapidly downwardly,
compressing spring 66, which in turn moves the piston
mechanism downwardly at a somewhat slower rate, giv-
ing a sustained discharge of fuel through the discharge
nozzle 32. By reason of the universal and swivel con-
nection between - piston rod 42 and the piston head the
piston can adjust itself to any irregularities in the align-
ment of the parts, or to any deviations from the usual
manufacturing tolerances, and still function without bind-
ing or unnecessary friction. ’

In installing the piston mechanism as a replacement for
the piston mechanism in known types of carburetors, the
air horn section 11 is removed, the. original mechanism
replaced by the mechanism herein described, and the air
horn section replaced. .

It will now be appreciated in view of the foregoing that
the present invention is directed particularly to carburetor
acceleration pumps including piston rods in which in-
creased or extended duration of the downward move-
ment of the piston is produced by the construction of the
top of the piston rod, such as by providing a slot in the
top of the piston rod, in which slot the end of the push
rod is made to slide, as shown in the drawings. The
present invention is not directed to acceleration pumps in
which such extended duration of piston travel is pro-
duced by the connection between the bottom of the piston
rod and the piston body to permit the rod to slide into
and out of the piston body for the required relatively large
distance, such for instance, as shown in the above men-
tioned Patent No. 2,212,946, wherein such a connection
is provided expressly for the purpose of producing such
extended duration of piston travel by sliding of the rod
-into and out of the piston for a considerable distance re-
quired for such purpose. Such sliding is not necessary
or desired for the purpose of the present invention. On
the other hand, universal and swivel movements pro-
duced in the present construction as mentioned above and
necessary for the purpose of the present invention, have
no bearing or effect on the duration of the downward
travel of the piston, and are neither equivalent nor a
substitute therefor.

Although the invention has been described with refer-
ence to a particular embodiment thereof, it may be em-
bodied in other forms within the skill of artisans in this
art, and is not limited except in accordance with the terms
of the following claims.

I claim: : _

1. Acceleration pump mechanism for a carburetor, said
mechanism comprising a pump cylinder having walls made
of die cast metal, a piston assembly slidably fitted therein;
a piston rod having an upper end and a lower end, means
in said upper end of the piston rod to provide for extended
duration of the downward movement of the piston as-
sembly; a connection between said piston assembly and
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said rod af the lower end thereof, said connection provid-

~ ing for limited axial lost motion between said piston as-
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sembly and the rod and lateral movement sufficient to
provide for [limited axial lost motion between said piston
assembly on the rod and lateral movement to provide for]
rocking of said piston assembly on said rod and free ro-
tation. of said piston assembly on the rod through 360
degrees, but not to provide for prolonged duration of
piston travel said piston assembly including a metal piston
head and a flanged non-metallic yielding gasket opera-.
tively arranged on said head and adapted to prevent any
metal-to-metal contact between said head and the cylinder
walls and adapted to exert less pressure on cylinder walls
during its suction stroke than on its pumping stroke.

2. The construction defined in claim 1, with the piston
assembly thereof including a metal washer arranged over
said gasket to hold the same against the piston head, said
washer having an outside diameter sufficiently smaller than
that of the cylinder to prevent its contact with the cylinder
walls in any operative position of the piston assembly.

3. The construction defined in claim 1, with the piston
assembly thereof including a metal washer arranged over
said gasket to hold the same against the piston head, said
washer having an outside diameter sufficiently smalier
than that of the cylinder to prevent its contact with the
cylinder walls in any operative position of the piston as-
sembly, and a stud having a stem pressed into the piston
head and a head holding said washer against the gasket.

4. The construction defined in claim 1, with the piston
assembly thereof including a metal washer arranged over
said gasket to hold the same against the piston head, said
washer having an outside diameter sufficiently smaller
than that of the cylinder to prevent its contact with the
cylinder walls in any operative position of the piston as-
sembly, and a cup having its open end pressed fitted over
the head of said stud and provided with a hole in its
closed end adapted to be connected to the piston rod end,

with said end having diameter sufficiently smaller than ..

the diameter of said hole to provide for rocking of the
cap thereon. .

5. Acceleration pump mechanism for a carburetor, said
mechanism comprising a pump cylinder having metal
walls, a piston assembly slidably fitted therein; a piston )
rod; a connection between said piston assembly and said
rod, said connection providing for limited axial and lateral
lost motion between said piston assembly and said rod
fo provide for [limited axial and lateral lost motion be-
tween said piston assembly and said rod to provide forl
rocking of said piston assembly on the rod and free rota-
tion of said piston assembly on the rod through 360 de-
grees, said piston assembly including a metal piston head
and a flanged non-metallic yielding gasket operatively ar-
ranged on said head and adapted to prevent any metal-to-
metal contact between said head and the cylinder walls
and adapted to exert less pressure on cylinder walls dur-
ing its suction stroke than on its pumping stroke; said
rod having a slotted upper end adapted to receive a pump-
actuating member and providing for axial lost motion and
relative. rocking of said end and said member in two )
perpendicular directions.
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