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This invention relates to an improved carbu-.

retor and particularly to improved anti-percolat-
ing apparatus. ; ' .
Carburetors of the type used on vehicle en-
5 gines generally-include a fuel reservoir and they
are located in a hood compartment in close prox-
imity to the engine. During operation of the en-
gine the entire carburetor is cooled by a substan-
tial current of air which the fan of the cooling
10 System circulates through the hood compartment
and by the air which passes through the mixing
chamber of the carburetor. This cooling effect
is augmented by the introduction of air into the
hood compartment during forward movement of
15 the vehicle. . :
When operation of the engine is discontinued
and the vehicle is at rest, these cooling factors
are not present and as a result, the ‘heat given
off by the metal of the engine rapidly raises the
20 temperatures of the carburetor and hood com-
partment above the boiling point of the liquid
fuel in the reservoir and communicating fuel
passages. This action causes the fuel in the res-
ervoir and communicating fuel passages to be
g5 Percolated through the nozzle and wasted. More
serious effects oceur, particularly in down .draft
carburetion, for the fuel which is percolated
through the nozzle immediately after a vehicle
is stopped and operation of the engine is dis-
go continued, flows into. the carburetor mixing
chamber, manifold and engine cylinders, and ex-
cessively overloads the engine with a rich charge
of fuel. The over loaded or flooded condition of
the engine prevents it from being restarted. In
35 extreme cases it is necessary to turn the engine
over by towing the vehicle in order to drive out
the fuel. .
The main objects of the invention are to pro-
vide apparatus for positively shutting off - the
40 How of fuel from the fuel reservoir of a carbu-~
retor; to provide means of this kind which au-
tomatically shuts off the flow of fuel from. the
fuel reservoir immediately upon discontinuing
operation of the engine; to provide apparatus
45 Of this character in a conventional carburetor
- having a suction controlled step up; to provide
a valve which is operable by the step up mech-
anism of a carburetor for controlling one out-
let of the fuel reservoir thereof; to provide a
50 valve of this kind which is adapted to be opened
By the step up mechanism only when the suction
in the mixing chamber of the carburetor exceeds
o predetermined degree, as for example, when
the throttle is closed and the engine is idling;
55 to provide a valve in another outlet of the fuel

reservoir which is normally closed when the o
throttle is closed and which is operable by ma~- .
nipulation of the throttle so as to open the lat-
ter outlet when the throttle is moved from its
closed or idling position; and to provide inde- go
pendent valves of this kind for closing both of
the fuel outlets of a fuel reservoir when opera~
tion of the engine is discontinued, which are as-
sociated with diverse operative elements of the
carburetor whereby at least one of the valves g5
is retained in an open position during all the
stages of operation of the carburetor and engine.

An illustrative: embodiment of the invention
is shown in the accompanying drawings, in
which: 70

Fig. 1 is a side elevation of an engine which is
equipped with a carburetor which includes im-
proved anti-percolating apparatus. ) :

Fig. 2 is a vertical section of a carburetor show
ing the anti-percolating apparatus in detail, and "
illustrating in offset relation, the accelerator
pedal and bar by which the throttle valve of the
carburetor is controlled.

Fig. 3 is a vertical section, similar to Fig. 2, but
showing a modified form of the anti-percolating gg
apparatus. )

In the form shown, the anti-percolating ap-
paratus is illustrated in connection with a car-
buretor of the down draft type having a fuel res-
ervoir in which are formed two fuel outlets that gg
communicate with fuel passages leading to a dis~
charge nozzle. ‘The fuel outlets of the reservoir

-are normally closed, by independent valves, when

the carburetor is not in operation. One of the
valves is carried by a shiftable element of the step 99
up mechanism which varies the fuel metering
characteristics of the carburetor in a conven-
tional way and which opens the fuel outlet of the
reservoir when a predetermined suction is cre-
ated in the manifold, as for example, when the 95
throttle valve in the mixing chamber is in &
closed, idling position., The other fuel valve of the
reservoir is provided with valve actuating mech-
anism which is operatively connected with the
throttle valve by valve actuating mechanism 100
which opens the latter fuel valve when the throt-
tle valve is rotated from its closed position to- -
ward an open position. In this manner at least
one of the valves is retained in an open position
during all stages of carburetion. Anti-percolat- 105
ing apparatus of the above construction may also
be successfully employed in up draft carburetors.

In the illustration shown, the carburetor has
a tubular portion including a mixing chamber 1
and having a rotatable choke valve 2 at its upper 110
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end and a throttle valve 3 at its lower end which
is mounted on a shaft 4 that is journaled in the
walls of the mixing chamber. Integrally formed
on one side of the mixing chambey is a body por-
tion 5 adjacent which is provided with a fuel
reservoir 6. The fuel reservoir 6 has an inlet
7 through which fuel is supplied to its interior
under the control of a valve 8 that is controlled

by a float 8 so as to predetermine the level of

the fuel in the reservoir. The reservoir 6 has a
thickened lower wall 10 in which are formed up-
per and lower passages 11 and 12, respectively
which communicate with each other and with a
fuel passage 13 of a differential fuel nozzle 1%
having its discharge end located in the mixing
chamber 1. Formed in the lower wall 10 of the
reservoir 6 is a fuel outlet passage 15 which com-
municates with the upper passage 11 in the
thickened wall 10 and with the lower passage 12
thereof through a metering orifice 16 in a disc 17
that is carried by a plug 18 which is threaded in
a recess in the thickened wall 10 and located in
registration with the outlet opening 15. A me-
tering element 19 having an orifice 20 is located
at the junction of the upper and lower passages
11 and 12 for controlling the flow of fuel from the
upper passage into the lower passage.

The carburetor is equipped with step up mecha-
nism including a cylinder 21 for controlling the
flow of fuel from the reservoir to the metering
orifice 16. Formed in the body portion 5 is a pas-
sage 22 communicating at one end with the in-
terior of the cylinder 21 and at its other end
with the interior of the carburetor passage on
the discharge side of the throttle at a location 23,
between the closed position of the throftle valve
3 and the manifold 23’ with which the mixing
chamber is connected. A piston 24 is slidably
mounted in the cylinder 21 and it is normally
urged downwardly by a coil spring 25 which
bears between an internal seat on the piston and
a plug 26 which is threaded in an opening in the
upper extremity of the body portion 5. The
piston 24 includes an integral stem 27 on which

is mounted a step up valve 28 for opening and

closing the lower end of the outlet passage 15

- of the reservoir,

. Formed on the stem 27 of the cylinder 20 is a
fuel valve 29 which normally closes the upper

end of the outlet passage 15 when the carburetor

is not in operation. The piston 24 is responsive
to the suction in the manifold 23’ and is adapted
to move upwardly against the action of the
spring 25 when a predetermined degree of suc-

tion is present in the manifold, so as to move

the step up valve 28 to a closed position. Dur-
ing -this movement of the step up mechanism,
the valve 29 is lifted from its seat so as to per-
mit fuel to flow from the interior of the reser-
voir through the outlet opening 15 and into the
passage 11 of the thickened wall 10 of the reser-

voir from which the fuel is fed to the fuel noz-.

zle 14,

Formed in the thickened wall 10 of the reservoir
6 is an opening 30 in which is threaded a plug
31 having a fuel outlet passage 32 communicating
with the fuel passages 11 and 12. A valve stem 33
having a valve 34 on its lower end for closing.the
outlet passage 32 of the plug is slidably mounted
in the latter and normally held in a closed posi-
tion by a coil spring 34" which bears between the
inner extremity of the plug 31 and a collar 35 on
the valve stem 33. The upper end portion. of the
valve stem 33 is larger in diameter than the re-

maining portion thereof and it protrudes through
an opening 36 in the cover 37 of the reservoir 6.

Pivotally mounted on a bracket 38 carried by
the cover 37 is a bell crank lever 40 having a cam
arm 41 contacting with the upper extremity of the 80
valve stem and an arm 42 which is operatively
connected with the control mechanism of the
throttle valve 3 by a link 43.

The upper end of the link 43 is pivotally at-
tached at 44 to the arm 42 of the bell crank lever 83
40 and the lower end of the link is pivotally at-
tached at 45 to an arm 46 of a bell crank lever 47
which is rigidly mounted on the shaft 4 of the
throttle valve. The other arm 48 of the bell
crank lever 47 is pivotally connected by a rod 49 90
with an accelerator pedal 50 which is generally
located in the passage compartment of a vehicle.
The accelerator rod 49 is slidably mounted in an
aperture of a plate 51 which is secured to the
lower side of a toe riser 52 and which is normally 95
urged rearwardly by a coil spring 53 so as to hold
the throttle valve 3 in a closed position.

When operation of the engine is discontinued
and the accelerator pedal 50 is released, the
throttle valve 3 is rotated under the action of the 100 .
spring 53 to the closed position shown in Fig. 3.
During closing of the throttle valve 3, the bell

-crank lever 40 is turned in a counterclockwise di-

rection by the link 43, to the position shown in Fig.
2 so as to allow the valve 34 to close under the 105
action of the spring 34’. Since the interior of the
manifold is at atmospheric pressure when the en-
gine is not running, the spring 25 holds the piston
24 in its lowermost position so as to retain the
valve 29 closed. In this manner, the flow of fuel 110
from the interior of the reservoir into the fuel
passages leading to the nozzle 14 is positively pre-
vented immediately after operation of the engine
is discontinued. Therefore, only the amount of
fuel which remains in the fuel passages and fuel 115
nozzle after the engine is stopped, can be perco-
lated from the carburetor by the heat which ac-
cumulates in the hood compartment.

When the engine is started, the throttle valve 3
is necessarily opened by depression of the acceler- 120
ator pedal 50. As the throttle valve is turned to

. an open position the bell crank lever 40 is rotated

in a clockwise direction by the link 43 and the arm
41 of the bell crank lever moves the valve stem .
33 and the valve 34 downwardly against the action 125
of the spring 34’ to an open position. Fuel im-
mediately flows through the outlet passage 32 of
the fuel reservoir into the fuel passage 12 by which
it is conducted to the fuel nozzle. The valve 34
remains open as long as the throttle valve 3 is 130
open and before the throttle valve is closed, suffi-
cient suction is created in.the manifold-to lift the
cylinder 24 against the action of the spring 25.
This operation of the step up mechanism changes
the metering characteristics of the carburetor in 135
a conventional manner and at the same time
opens the valve 29 so as to permit fuel to flow from
the interior of the reservoir to the fuel passages
and fuel nozzle. In some instances there may be .
sufficient suction to hold the valve 39 open while 140
the throttle isin'an open position and in this case,
fuel will flow from the ‘reservoir through both
outlets at the same time. At least one of these
valves is open during all stages of operation of
the carburetor and engine and when operation of 145
the engine is discontinued and the accelerator
pedal 50 is released, both valves are closed by
their respective springs so as to positively shut
off the flow of fuel from the reservoir. -

In Fig. 3 of the drawings is illustrated a car- 150



1,058,890

buretor that is similar to the carburetor shown
in Fig. 2, but which is equipped with another
form of control apparatus for preventing perco-
lation of fuel from the fuel reservoir when op-
eration of the engine is discontinued. This car-
buretor has a tubular portion including a mix-

" ing chamber 1’ having a rotatable choke valve
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2’ at its upper end and a throttle valve 3’ at
its lower end which is mounted on a shaft 4’ that
is journaled in apertures in the walls of the tu-
bular portion. Integrally formed on one side of
the mixing chamber is a body portion 5’ adja-
cent which is provided a fuel reservoir 6’. The
reservoir 6” has a thickened lowered wall portion
10’ in which are formed upper and lower pas-
sages 11’ and 12’, respectively, which communi-
cate with each other and with a fuel passage
13’ of a differential fuel nozzle 14’ having its
discharge end located in the mixing chamber 1’.

Formed in the lower wall 10’ of the reservoir
6’ is a fuel outlet passage 54 which communi-
cates with the upper fuel passage 11’ and with
the interior of the reservoir 6’. A metering plug
19’ having a constricted economy orifice located
in the lower passage 12’ normally meters the
fuel as it flows from the reservoir to the fuel
nozzle 14’ The upper fuel passage 11’ also
communicates with a chamber 55.in the thick-
ened wall portion 10’ in which a threaded plug
18’ having a metering orifice 16’ is disposed.
The metering orifice 16’ communicates with the
lower fuel passage 12’ and is adapted to augment
the quantity of fuel which enters this passage
through the metering plug 19’ when a powder
mixture is required.

The carburetor is equipped with step up mech-
anism including a cylinder 21’ for controlling
the flow of fuel from the reservoir to the meter-
ing orifice 16’. This mechanism includes a
valve stem 56 which is slidably mounted in a
tubular boss 57 integrally formed on the inter-
nal side of the lower wall 10’ of the reservoir and
which carries a valve 28’ for controlling the
flow of fuel to the metering orifice 16’. The
valve 28’ is normally held in a closed position by
a spring 58 which bears between a flange 59 fixed
on the upper end of the valve stem 56 and the

- .internal surface of the lower wall of the reser-

50

55

70

voir 6’.

The upper end of the valve Stem 56 registers
with the lower extremity of a piston rod 60 which
is integrally formed on the lower end of a piston
24’ that is slidably mounted in the cylinder 21°.
Formed in the body portion 5’ of the carburetor
is a passage 22’ which communicates at one end
with the interior of the cylinder 21’ and at its
other end with the carburetor passage and with
the interior of the manifold 82 on the discharge
side of the throttle, as indicated at 83. The pis-
ton 24’ is normally urged downwardly by a coil
spring 25’ which bears between an internal seat
on the piston and a plug 26’ that is threaded in
an opening in the upper extremity of the body
portion 5’. The spring 25’ holds the piston in its
lower position when the suction on the discharge
side of the throttle valve is insufficient to hold the
piston in its uppermost position against the ac-
tion of the spring. In this manner, the step up
valve 28’ is held in an open position during low
vacuum operating stages of the carburetor and
it is held in a closed position during hlgh vacuum
operating stages.

The flow of fuel from the reservoir to the fuel
passages 11’ and 12’ is controlled by a valve 61
having a valve stem 62 which is slidably mounted

in an aperture 63 formed in a flange 64 which
extends outwardly from the cylinder 21’, and in
an aperture 65 of an arm 66 which is fixed to:the
piston rod 60. The valve 61 registers with the
outlet 54 of the reservoir and it is normally held
in a closed position by a spring 67 that bears be-
tween the flange 64 and a collar 68 which is fixed
on the valve stem 62.

The arm 66 of the piston rod 60 registers with
the collar 68 and engages the latter when the pis-
ton 24’ is held in its upper-most position by the
suction existing on the discharge side of the
throttle valve 3’ during idling operation of the
carburetor.

the fuel valve 61 open against the action of the

spring 67 during idling operation of the carbu-

retor.

The fuel valve 61 may be conveniently held in
an open position during all other stages of opera-
tion of the carburetor by suitable mechanism
which is actuated during opening of the throttle
3’ from its idling position. The valve actuating
mechanism, shown in Fig. 3, includes a substan-
tially vertical rod 69 having an arm 70 at its upper
end which is provided with an. aperture for re-
ceiving the valve stem 62. This arm is normally
urged against a washer 71 on the upper end of
the valve stem by a spring 72 which bears be-
tween the cover of the fuel reservoir and the arm

In this manner, the piston of the °
step-up mechanism may be relied upon to hold .

95

100

70 with sufficient force to over-come the effect of -

the spring 67 and normally retain the valve 61 in

an open position when the throttle valve 3’ is open

beyond its idling position. The lower end of the
rod 69 is pivotally attached at 73 to one arm of a
bell crank lever 74 which is pivoted at 75 on a
bracket 76 that extends downwardly from the
thickened wall portion 10’ of the reservoir. The
other arm of the bell crank lever 74 is connected
by a link 77 with one arm of a bell crank lever
78 which is fixed on the shaft 4’ of the throttle
valve. The link 77 is slidably connected with

110

115

the lower arm of the bell crank lever 74 by & pin -

79 which extends through a slot 80 in the end
portion of the link,
The throttle valve 3’ is provided w1th conven-

‘tional control apparatus which includes an ac-

celerator rod 49’ having a pedal 50’ located in
the passage compartment of a vehicle. 'The rod
49’ is slidably mounted in a bracket 51’ which is
secured to a toe riser 52’ of the vehicle and the
accelerator rod is normally held in a leftwardly
extended position, as viewed in Fig. 3, by a spring
53’. The forward end of the accelerator rod 49’
is pivotally attached at 81 to the lever 78.

In operation, when the carburetor is condi-
tioned for idling operations, the throttle valve 3’
is closed and sufficient suction is present on the
discharge side of the throttle to hold the piston
24’ in its upper position, thereby holding the fuel
valve 61 open by means of the arm 66. When the

120

125

130

135

throttle valve is turned in a counterclockwise di-

‘rection from the idling position, shown in Fig. 3,

the link 77 is moved to the left and the bell crank
T4 is permitted to turn in a counterclockwise’ di-
rection under the action of the spring 72 which
shifts the rod 69 upwardly so as to hold the fuel
valve 61 in an open position during all stages
of operation of the carburetor other than the
idling stage. In this manner, the fuel valve 61 is
held in an open position during all stages of .op-
eration of the carburetor, but when operation of

140

145

the carburetor and the engine with which it is -

associated is discontinued, the operator normally

releases the accelerator pedal and allows the

150
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spring 53’ to return the throttle valve 3 to its
closed position. During this return movement
of the throttle control apparatus, the arm 70 is
lower so as to permit the valve 61 to be closed by
the spring 67. It is obvious that when operation
of the engine is discontinued, insufficient suction
exists in the carburetor to hold the piston 24’
in its upper position and therefore, the arm 66
is held out of contact with the collar 68 so that
the valve 61 is free to close under the action of
the spring 67.

Although but several specific embodiments of
this invention have herein been shown and de-
scribed, it will be understood that various charnges
in the size, shape and arrangement of parts may
be made without departing from the spirit of
my invention and it is not our intention to limit
its scope other than by the terms of the appended
claims.

What we claim is:

1. In a carburetor including a fuel reservoir
hdving a pair of fuel outlets, valves for normally
closing said outlets when operation ofsaid car-

‘buretor is discontinued, valve actuating mecha-

nism operable by the suction in said carburetor
during idling operation thereof for holding one
of said valves in an open position, and valve actu-
ating mechanism operable during all other stages
of operation of said carburetor for holding the
other valve in an open position.

2. In a carburetor including a throttle valve
and a fuel reservoir having a pair of fuel outlets,
fuel valves for normally closing said fuel out-
lets when operation of said carburetor is discon-
tinued, valve actuating mechanism operable by
the suction in said carbuiretor when said throttle
valve is closed during idling operation thereof
for holding one of said fuel valves in an open
position, and valve actuating mechanism con-
nected with said throttle valve for opening the
other fuel valve in timed relation to the opemng

' of said throttle valve.

3. In a carburetor including a fuel mixture
passage,.a throttie valve and a source of fuel
‘having g pair of fuel outlets communicating with
said fuel mixture passage, fuel valves for normally

‘closing said outlets when operation of said car-

buretor is discontinued, valve actuating mecha-

nism operable by the suction in said carburetor .

for holding one of said fuel valves open when a
predetermined degree of suction exists in said
carburetor, and valve actuating mechanism for
holding the other valve open when said throttle
valve is open.

4. In a carburetor including a throttle valve
and a fuel reservoir having a pair of fuel out-
lets, step up mechanism for regulating the fuel
metering characteristics of said carburetor in-
cluding a valve for positively closing one of said
fuel outlets when operation of said carburetor is
discontinued, said step up mechanism being

“adapted to open said fuel valve when said throttle

is closed during operation of said carburetor, a
valve for positively closing the other outlet of

‘sald reservoir when operation of said carburetor

is discontinued, and valve actuating apparatus
connected with said throttle for opening the lat-
ter fuel valve when said throttle is opened.

5. In a carburetor including a fuel mixture
passage, a throttle and a source of fuel having
two outlets communicating with said fuel mixture
passage, a pair of fuel valves for normally clos-
ing said outlets when operation of said carburetor

-is discontinued, and a pair of valve actuating

mechanisms, one responsive to suction in said

1,058,600

carburetor and the other responsive to manipu-
lation of said throttle for retaining at least one
of said fuel valves open during all operating
stages of said carburetor.

6. In an internal combustion engine, a car-
buretor in close proximity to said. engine includ-
ing a fuel mixture passage and a fuel reservoir
having a pair of fuel outlets communicating with
said passage, a pair of valves for closing said
outlets when operation of said engine is dis-
continued so as to prevent percolating of fuel
from said reservoir, control apparatus for said
carburetor including resilient means for yield-
ably holding said apparatus in a predetermined
position, means for opening one of said valves

80

90

when said control apparatus is in said predeter- -

mined position during operation of said engine,
and, means operable by -said control apparatus
for opening the other valve when said control
apparatus is moved from said predetermined po-
sition.

7. In an internal combustion engine, a car-
buretor in close proximity to said engine includ-
ing a fuel reservoir having a pair of fuel outlets,
a pair of valves for closing said outlets when op-
eration of said engine is discontinued so as to
prevent percolating of fuel from said reservoir, a

95

100

throttle valve in said carburetor, control appa- .

ratus for said throttle valve including a resilient

member for yieldably holding said throttle in an

idling position, mechanism operable by said con-
trol apparatus for opening one of said fuel valves
when said throttle is opened beyond an idling po-
sition, and means responsive to the suction in said
carburetor during idling of said engine for open-
ing the other fuel valve during idling of sald

‘engine.

8. In an internal combustion engine, a car-
buretor in close proximity to said engine includ-
ing a fuel mixture passage and a fuel reservoir
having a pair of fuel outlets communicating with
said passage, a pair of valves for closing said out-
lets when operation of said engine is discontinued
so as to prevent percolating of fuel from said
reservoir, a throttle valve in said carburetor for
controlling the operation of said engine adapted
to influence the suction in said carburetor, means
responsive to a predetermined degree of suction
in said carburetor for opening one of said fuel
valves, and mechanism operable in timed rela-
tion with said throttle valve for opening the
other fuel valve when said throftle is in a pre-
determined position.

9. In a carburetor including a throttle valve
and a communicating fuel reservoir and fuel
nozzle, means for controlling said throttle valve,
control apparatus for completely preventing the

‘flow of fuel from said reservoir to said nozzle
‘when operation of said carburetor is discontinued,

and actuating mechanism for said control appa-

105

110

115

120

125

130

135

ratus including means responsive to the suction

in said carburetor only when said throttle valve
is closed for establishing - ‘communication be-
tween said reservoir and nozzle only when said
throttle is in an idling position and means opera-
ble by said throttle valve control means for es-
tablising communication between said reserveir
and said nozzle only when said throttle is opened

beyond its idling position.
10. In an internal combustion englne a car-

140

145

buretor. in close proximity to said engine includ- .

ing a fuel reservoir having a fuel inlet, a fuel
valve for closing said fuel outlet when operation
of said engine is discontinued so as to prevent
percolating of fuel from said raservoir, a throttle

150
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valve in said carburetor, control apparatus for
said throttle valve including & resilient member
for yieldably holding said throttle in an idling
position, mechanism operable by said control ap-
paratus for holding said fuel valve in an open
position when said throttle is opened beyond its
idling position, and means responsive to the
suction in said carburetor during idling of said
engine for holding said fuel valve in an open
position during idling of said engine.

11. In a carburetor, a fuel reservoir, a fuel
nozzle communicating therewith, a throttle valve,
means for operating the latter, control apparatus
for completely preventing the flow of fuel from
said reservoir when operation of said carburetor
is discontinued, and actuating mechanism for said
control apparatus including means responsive tc
the suction in said ecarburetor only when said
throttle is closed beyond a predetermined posi-
tion for establishing communication between said
reservoir and nozzle only under such conditions
and means responsive to movement of said

8

throttle valve operating means only during open-

ing of said throttle beyond said predetermined
position for establishing communication between
said reservoir and nozzle only when said throttle

is opened beyond said predetermined position.
12. In a carburetor including a mixing chamber
and having a fuel passage leading thereto, a fuel
reservoir having a pair of fuel outlets commu-
nicating with said fuel passage, a valve in each
outlet, means for yieldably normally urging said
valves and holding the latter in closed position,
valve opening .apparatus associated with one of
said valves and constructed and arranged to
automatically open and hold the same against
closing during idling operation of said carburetor
only, and valve opening apparatus associated
with the other valve and constructed and er-
ranged to automatically open and hold the latter
valve against closing when the carburetor is

conditioned for operations other than idling.

FREDERICK O. BAILL.
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