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This invention relates to carburetors, and
particularly to carburetors of the type in
which a pump is provided for supplying an
extra quantity of gasoline during accelera-
tion. Such pumps are usually connected to
the throttle to be operated upon an opening
movement thereof, and when the throttle is
once fully opened to the desired position, the
additional supply of gasoline is iImmediately
discontinued, leaving only the normal sup-
ply in operation. As considerable time is re-
quired after the opening of the throttle for
the engine to overcome the inertia of the car
and bring it up to the proper speed, it is de-
sirable to continue the extra supply of gaso-
line for a few seconds after the throttle has
been opened.
 As carburetors are usually adjusted to op-
erate satisfactorily under all weather condi-
tions, it is customary to adjust them to give
a considerably richer mixture than is neces-
sary or desirable after the engine has thor-
oughly warmed up. The supply of an addi-
tional quantity of gasoline to the mixing
chamber, such as that delivered by the pump,
accordingly becomes less necessary and de-
sirable after the engine has warmed up, and
at very high temperatures might cause load-
ing of the engine due to excess fuel.

One of the objects of this invention is to

" provide an accelerating pump of simple and

reliable construction for supplying addi-
tional quantities of fuel upon an opening
movement of the throttle and for continuing
the additional supply for a few seconds after
the opening movement of the throttle has
ceased. -

Another object of this invention is to pro-
vide a pump suitable for the first-named pur-
pose of such design and construction that a
thermostatic control means may be readily
applied thereto for reducing the effectiveness
of the pump at high temperatures.

The invention will be better understood
upon reference to the accompanying draw-
ings, in which:

Figure 1 is a front elevation of one form of
carburetor embodying my invention, with
parts broken away for better illustration. of
others.

Figure 2 is a side elevation of the car-
buretor shown in Figure 1 with parts shown
in cross section on the line 2—2 of Figure 1.

Figure 8 is a sectional view taken along
lines 3—3 of Figure 2, looking in the direc-
tion of the arrows. R A

Figure 4 is a detail view showing parts of
the pump piston and thermostat control in
cross section. ' :

Figure 5 shows an elevation of a modified
form of carburetor having my invention ap-
plied thereto. ‘

Figure 6 is a somewhat diagrammatic sec-
tional view of the form of carburetor shown
in Figure 5.

Figure 7 is a cross sectional view of a modi-
fied form of accelerating pump.

The reference numeral 1 indicates a cast-
ing forming the body member of the carbu-
retor, a sheet metal bowl 2 is attached to the
lower part of the body member by a nut 3.
The body member has the usual passage-
way 4 opening into the bowl to supply gaso-
line thereto, and a nipple 5 is attached. to the
ends of the passageway to receive the end of
the gasoline supply tube. A valve 6 operated
by a float 7 in a conventional manner regu-
lates the supply of gasoline to the carbu-
retor. A mixing chamber 8 is formed in
the body member and has a main inlet 9 for
air. The usual choke C, operated through
connections. (not shown) by the lever B, is
provided. To this inlet, an air cleaner or
other treating device may be attached, in the
usual manner. The outlet of the mixing
chamber is through the upper end of the cast-
ing as indicated at 10, and this outlet is con-
trolled by the usual throttle valve 11. A
venturi 12 is mounted in the mixing chamber
between the inlet and the outlet. A supply
tube 12 of conventional design communicat-
ing at its lower end with the fuel in the fuel
chamber and having its outlet located adja-

_GEORGE M. BICKNELL, OF ST. LOUIS, MISSOURI, ASSIGNOR TO CARTER CARBURETOR

6o

G0

80

00

cent to the throat of the venturi serves as'a °

normal fuel supply means for the carburetor.

A throttle valve 11 is mounted on shaft 14
which is connected with operating lever 15.
The usual means for operatitig this lever is
provided. At the end of the shaft 14 opposite

the lever 15 is mounted a lever 16. A pump
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cylinder 17 is supported on the side of the
carburetor by a mipple 18 screwed into the
casting 1. The cylinder is fitted with a pis-
ton 19, and this piston is operated from the
lever 16 through a connecting rod 20.

A suitable cap 21 is fitted to the top of the
cylinder, and a sheet metal cover 22 is slid-
a{;ly mounted on a port 23 in the cap. The
cover 22 is provided with an. opening 24 to
receive the connecting rod 20, thus forming
the dust cap for the cylinder 17.

The lever 16 and the throttle valve 11 are
mounted on the shaft 14 at such an angle that
the most rapid travel of the pump piston
occurs during the early stages of the opening
movement of the throttle. This is clearly il-
lustrated in Figure 3 in which the reference
numeral 16A indicates the position of the
lever 16 when the throttle is in the position
indicated at 11A, or substantially closed.
The reference numerals 16B and 11B repre-
sent the corresponding positions of the throt-

- tle and lever when the throttle is about three-
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quarters open, and 16C and 11C indicate their
positions when the throttle is wide open. It
will be noted upon inspection of Figure 3

that all of the downward movement of the

piston has occurred between the closed posi-
tion of the throttle and the three-quarter
open position, and that between the three-
quarter open position and the full open posi-
tion, the movement of the piston is slightly
upward.

This arrangement is made to secure the
desired rich mixture when the throttle is
partly open and to prevent an over-rich mix-
ture when the throttle is fully open. By the
arrangement of the levers in this position, I
am enabled to enrich the mixture at the par-
ticular point that the carburetor ordinarily
supplies too weak a mixture, and thus obtain
much more satisfactory operation.

The fuel pump is provided with a passage-
way 26 forming both inlet and outlet. This
passageway communicates with a passage-
way 27 in the nipple 18 and a bore 28 in the
body of the carburetor.
lower end of the bore 28 below the level of
the fuel in the bowl is a body member 29
carrying a check valve 30. This forms the
inlet check valve of the pump. A second
bore 31 at an angle to the bore 28 has thread-
ed theréin a cage 32 carrying a jet 33 and a

ball check 34 forming the outlet check valve

of the pump. The jet 33 discharges into the
mixing chamber 8 and is located to direct

the stream of fuel into the mixing chamber .

and into the path of the flow of gas there-
through. .

The piston of the pump is formed with an
air bell, as shown. Threaded to the lower
portion of the air bell is an annular retaining
member 35 which retains the pump washer
36 in position. The annular member 85 is
formed with a groove 387 to receive a spring

Screwed into the .

1,881,996

38 which resiliently holds the washer 36 in
engagement with the cylinder wall. The up-
per portion of the air bell is threaded as at
39 to receive a member 40 which is provided
with a small bore 41. A lock nut 42 holds the
member in position, as shown in Figure 4.
The inside of the air bell has a boss 43
carrying a bimetallic thermostat 44 secured
by a suitable screw 45. A valve member 46
is carried by the upper end of the thermostat
and serves to form a closure for the ends of
the bore 41 when the temperature is low.
The metals in the thermostat are so ar-
ranged that the closure 46 will be held against

the ends of the member 40 to close the bore.

41 when the temperature is low, and will be
drawn away from the end of the member 40
when the temperature is high, to permit air
to pass freely through the opening 41. The
closure member 46 may be provided with a
yieldable seating member of suitable mate-
rial, if desired, such as a cork or oiled silk
facing. . : ‘

The form of device shown in Figure 6 is
similar to that shown in Figures 1 and 2, ex-
cept that the thermostatic control device is
omitted and the pump is provided with only a
single ball check. Other slight differences
are that the lever 16 is connected directly to
the piston at 19A instead of through a link as
shown in Figures 1 and 2. The dust cap is
omitted and the piston oscillates in the cylin-
der as it reciprocates. - ‘

The pump shown in Figure 7 is similar to
that shown in Figures 5 and 6, except that
instead of the piston being provided with an
air bell, the pump cylinder is formed with a
skirt 46 surrounded by an annular passage-
way 47, as shown. The attaching nipple 48
is at the lower portion of the cylinder, and the

lower end of the cylinder is closed by a plug:

49. The annular chamber 47 forms the equiv-
alent of the air bell and receives the fuel
during a rapid downward movement of the
piston, -

. It will be noted that the pump 17/, shown
in Figures 5 and 6, has no outlet check valve,
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it being directly connected through the bores

60 and 61 to the jet 33”. The inlet of the
pump at 29” being considerably below the
Tuel level A—A in the bowl 2’, the fuel will
normally displace the ball 30’ before the level

of fuel in conduit has fallen as low as the level

of the point 62 at which the bores 60 and 61

‘communicate. While some air may be-
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sucked into the pump upon a rapid upward -

movement of the piston 19”, this quantity will
be negligible on account. of the small size of
the jet orifice 33’. By this arrangement, the

necessity for using an additional ball check

is obviated.
The operation of the device is as follows:

The nipple 5 being connected to a suitable

course of supply, the float 7 permits the valve
to remain open until the fuel has reached a
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predetermined level in the bowl 2. Upon

starting the engine, air is drawn into the in-

let 9 through the mixing chamber 8 and the
outlet 10, the rate of its passage there-
through being controlled by the throttle 11.

Assuming that the throttle is in its closed
position, as indicated at 11A, the fuel will
be drawn up through the idling tube 50 and
discharged through an outlet 51 at the end of
the throttle in the usual manner, When
the throttle is open, the suction at the outlet
51 is reduced, while that in the throat 52 of
the venturi is increased. The tubes 50 and
13 being separately connected in conventional
manner to a point in the fuel chamber below
the fuel level, the flow of fuel through the
outlet 51 will cease and the fuel level in the
tube 13 will be drawn up to the mouth of the
tube, from whence it will be carried away by
the stream of air passing through the throat
of the venturi.

As the throttle is opened, the piston 19 will
be moved downwardly in the cylinder 17, fuel
will rise through the opening in the annular
member 35 and into the air bell 55. Assum-
ing that the temperature is comparatively
low, the closure 46 will be seated against the
end of the member 40, preventing the escape
of air from the bell and causing it to be com-

pressed therein by the fuel. It will be under-

stood that the jet 33 is a very small orifice,
the resistance of which sets up a back pres-
sure against the operation of the pump. The
fuel, of course, is also discharging from the
jet and supplements the fuel supply in the
mixing chamber as long as the piston is being
forced downwardly by the opening movement
of the throttle. After the downward move-
ment has ceased, the air compressed in the bell

. 55 will continue to discharge fuel through

the jet 33 into the mixing chamber, this be-
ing desirable for tlie reason that the accelera-
tion of the car is subsequent to the opening
of the throttle, generally lagging behind it

. for an interval of several seconds.

A supply of rich mixture during this pe-

riod causes the car to accelerate more rapidly
and is highly desirable when the engine is
cool, but when the engine is hot, the fuel
vaporizes freely and a sufficient quantity is
supplied without the operation of the pump.
Under these conditions, the thermostat 44
moves to the left, as shown in Figure 4, and
moves the clostire 46 out of contact with the
end of the member 40, permitting communi-
cation of the air bell 55 with the atmosphere.
When the pump is operated, the compara-
tively free movement of air through the bore
41 permits the piston to move downwardly
without displacement of fuel from the pump
cylinder, and the pump is practically ren-
dered inoperative.

When the engine is running nearly full
speed with the throttle nearly open, the nor-
mal supply of gasoline is sufficient for pur-

3

poses of acceleration, and it is not desired to
augment the supply during the movement
of the throttle from the three-quarters open
to full open position, even when the engine is
cold. With the ‘levers connected as shown,
the downward movement of the piston from
the position 11B to 16C of the operating lever
is negligible, while the movement during the
earl% stages of the opening movement i quite
rapid. :

II)t‘. will be seen from the above description
that the supplementary supply device is en-
tirely separate and distinct from the normal
fuel supply means, the main supply jet and
the idling supply jet operating the same in a
carburetor to which this device is applied as
they would in its absence. It will also be
noted that the jet 33 being of comparatively
small dimensions will spray the fuel into the
mixing chamber upon operation of the pump
rather than supplying it in drops and com-
paratively large unbroken masses as might
occur if the pump were connected to discharge
through one of the main jets of the carburetor.
It will .be understood that the invention is
susceptible of many modifications, and, ac-
cordingly, I do not wish to be limited in my
protection, except as set forth in the accom-
panying claims. ’

I claim: ‘ :

1. In a carburetor, a fuel chamber, a mix-
ture conduit, means for normally supplying
fuel from said fuel chamber to said mixture
conduit, a valve for controlling the passage
of mixture through said conduit, a fuel pump
for supplying additional quantities of fuel
to said fuel conduit, said pump comprising
a chamber in which fuel is segregated from
the fuel in said first named chamber, a con-
nection between said pump and said valve for
operating the pump to discharge fuel upon a
movement of said valve, an air chamber as-
sociated with said pump to receive a portion
of said segregated fuel during said movement
and to discharge said portion after said move-
ment has terminated, said pump being con-
structed and arranged to be substantially in-
operative at high temperatures.-

2. In a carburetor, a throttle valve, a
main fuel chamber, a fuel pump, a fuel cham-
ber in said pump, means for operating said
valve, means operable by opening said valve
to discharge said pump, means operated by
closing said valve to draw fuel from said
main chamber into said pump chamber,
means comprising an air chamber adapted
to receive and discharge fuel under pressure
for continuing the discharge of said pump
after the termination of such opening move-

- ment, and thermostatic means for reducing

the quantities of fuel discharged by said
pump as the temperature increases. ‘

3. In a carburetor, a throttle valve, an ac-
celerating pump having a cylinder, a com-
pression chamber, said chamber containing
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air and being adapted to receive and dis-
charge fuel under pressure, means for placinyg
fuel in said chamber under pressure upon
an opening movement of said throttle valve,
thermostatic means gradually operable as the
temperature increases for relieving said pres-
sure, and pressure means rendering said ther-
mostatic means less effective in proportion to
the speed of operation of said valve. ’

4. In a carburetor, a throttle valve, an ac-
celerating pump having a cylinder, a piston,
a fuel compression chamber in said- cylin-
der, an air chamber in communication with
said compression chamber, means for fore-
ing fuel into said air chamber upon an open-
ing movement of said valve, an opening in
communication with one of said chambers, a
closure for said opening, and thermostatic
means for operating said closure:

5. In a carburetor, a mixing chamber, an
accelerating pump having an outlet, a piston
for said pump, & jet in communication with
said outlet and adapted to discharge fuel into
said mixing chamber, an opening in said
piston through which the pressure may be
relieved independently of the jet, a closure
for said opening and thermostatic means for
operating said closure.

6. In a carburetor, a throttle valve, a mix-
ing chamber, means normally supplying fuel
to said chamber, an accelerating pump con-
nected to intermittently supply additional
fuel to said chamber, means connected to
sald valve for operating said pump upon
an opening movement thereof, a piston for
said pump having an air-bell, an opening in

said bell, and thermostatic means for con-

trolling said opening.
7. In a carburetor, a throttle valve, a mix-
ing chamber, means normally supplying fuel

to said chamber, an accelerating pump, con- .

nected to intermittently supply additional
fuel to said chamber, means connected to said
valve for operating said pump upon an open-
ing  movement thereof, a piston for said
pump having an air-bell, ah opening in said
bell, a closure for said opening, and thermo-
static means for operating said closure.

8. In a carburetor, a throttle valve, a mix-
ing chamber, a fuel chamber, means for con-
veying fuel from said fuel chamber to said
mixing chamber, means operable by a move-
ment of said throttle valve to supply addi-
tional fuel to said mixing chamber compris-
ing an accelerating pump, an air bell in com-
munication with said pump, an opening in
said air bell for communication with the at-
mosphere, and thermostatic means for con-
trolling said opening.

9. In a carburetor, a pump, said pump
comprising an expansible chamber having
a movable wall, an orifice in said wall, and
thermostatic means for controlling said ori-
fice, said control means comprising a valve
mounted at the inner side of said orifice and

1,881,006

being adapted to be moved to closed position
either by a decrease in temperature or by a
sudden increase in pressure.

10. In a carburetor, an accelerating pump,
a piston for said pump having walls forming
a chamber in which air is contained and. is
adapted to be compressed, an orifice in one
of said walls, and thermostatic means con-
trolling said orifice.

11. In a carburetor, a mixing chamber, a
throttle valve controlling the outlet of said
chamber, means forming a constant level fuel
chamber, a fuel nozzle for supplying fuel to
said mixing chamber at a point anterior to
said throttle valve, an idling tube for sup-

‘plying fuel to said mixing chamber at a

point adjacent said throttle valve, a
fuel pump connected to said throttle, said
pump having a fuel discharge outlet dis-
charging into said mixing chamber at a point
anterior to said throttle, said pump com-
prising a cylinder and piston of circular cross
section fitted to said cylinder, and an air bell
in said piston, said air bell being adapted to
receive fuel during the discharge stroke of

said piston and to discharge said fuel after

the termination of said discharge stroke.
12. In a carburetor, means forming a mix-
ing chamber, means forming a liquid fuel
chamber, means for maintaining liquid fuel
at a substantially constant level in said fuel
chamber, a nozzle connected with said fuel
chamber and adapted to discharge fuel into
said mixing chamber, a fuel pump connected

to receive fuel from said fuel chamber, said

fuel pump having an outlet connection ter-
minating in a highly restricted orifice - dis-
charging into said mixing chamber, said
pump including a piston, an air chamber

for receiving fuel under pressure during the °

discharge stroke of said pump and subse-
quently discharging said fuel through said
orifice after termination of said discharge
stroke, means for sealing said pump and said

air chamber to permit the building up of

pressure therein, a throttle valve controlling’

the outlet of said mixing chamber, and means
connected with said throttle for operating
said pump.

13. In a carburetor, means forming a mix- -

ing chamber, a throttle valve for controlling
the outlet of said mixing chamber, means
forming a fuel chamber, means for maintain-
ing a constant level of fuel in said chamber,

a nozzle connected to said fuel chamber and -

discharging into said mixing chamber, an
idle conduit -connected to said fuel chamber
and discharging into said mixing chamber

adjacent the throttle, said nozzle and said .
idle conduit being calibrated to supply suf- °

ficient fuel for the requirements of said car-
buretor during constant speed operation, and
a pump operated by said throttle for dis-
charging additional quantities of fuel to said
mixing chamber during acceleration; said
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pump comprising a cylinder, a circular pis-
ton closely fitting the walls of said cylinder,
means for admitting fuel from said constant
level chamber to said cylinder, a discharge
conduit leading from said cylinder to said
mixing chamber, and an air bell adapted to
receive fuel under pressure during the dis-
charge stroke of said pump and to discharge
said fuel under pressure subsequent to the
discharge stroke of said pump.

14. In a carburetor, means forming a mix-
ing chamber, a throttle at the outlet of said
mixing chamber, means forming a fuel cham-
ber, means normally supplying fuel from said
fuel chamber to said mixing chamber, a pump
for increasing the normal supply of fuel to
said mixing chamber, said pump comprising
a cylinder, a piston in said cylinder, said pis-
ton fitting said cylinder tightly enough to
develop substantial pressure therein, an air
chamber in said piston, said air chamber be-
ing in communication with said cylinder and
adapted to receive fuel during the compres-
sion stroke thereof, said cylinder having a
fuel inlet and a restricted fuel outlet and con-

B

from said cylinder, said resilient means op-
erating when said throttle is opened and held
open to maintain the fuel in said cylinder un-

der pressure until a predetermined quantity

has been discharged thru said restricted pas-
sageway, and an expansible packing for said
piston to prevent the leakage of fuel during

the period in which it is held under pressure. -

17. A device of the character described in

~ claim 16 and in which said packing comprises

an. annular cup leather and an annular coil
spring for holding said cup leather in ex-
panded position. :
In testimony whereof, I affix my signature.
GEORGE M. BICKNELL.

nections for operating said pump in response

to a movement of said throttle.

15. In a carburetor, a mixing chamber, a
fuel bowl, means normally supplying fuel
from said bowl to said chamber, a valve con-

- trolling the passage of mixture through said
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chamber, means for operating said valve, a
pump, said pump comprising a cylinder and
a tight fitting piston therein, said pump be-
ing connected to be operated by a movement
of said valve, a passageway in communica-
tion with the outlet of said pump, a highly
restricted orifice in the outlet of said passage-

way, and an air chamber in said piston con-

nected to receive fuel during the operation
of said pump and to discharge it through said
jet after said pump has ceased to operate.

16. In a carburetor, means forming a mix-
ing conduit having an air inlet and a mixture
outlet, a throttle valve controlling said mix-
ture outlet, means forming a constant level
fuel supply chamber, an accelerating pump,
said pump including a cylinder, passages for
admitting fuel to said cylinder from said
constant level chamber and for discharging
fuel from said cylinder to said mixing con-
duit, said fuel admitting passages having an
inlet check valve and said fuel discharge
means having a highly restricted passage-
way, a piston in said cylinder, connections
for operating said piston in response to a
movement of said throttle, said piston being
constructed and arranged to draw fuel into
said cylinder- during closing movements of

said throttle and tending to discharge said

fuel in response to opening movements of

~said throttle, resilient means yieldable in re-

65

sponse to increased pressure 1n the cylinder
to permit the opening of said throttle at a
more rapid rate than fuel can be discharged
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