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UNITED STATES PATENT OFFICE

CHARGE FORMING DEVICE

Milton E. Chandler, New Britain, Conn., assignor,
by mesne assignments, to Niles-Bement-YFond
Company, West Hartford, Conn., a corporation
of New Jersey- ; - :

Continuation of a.pplication' Serial No. 361,239,
October 15, 1940. This application February 4,
1943, Serial No. 474,736

7 Claims. (CL 261—27)

This application is a continuation of my ap-

arm is shiftable by the pilot through connections
plication Serial No. 361,239, filed _October 15,

which it is not necessary to illustrate. From

1940.

vices, and while not limited thereto, it. has par-
ticular reference to carburetors for aircraft en-
gines. o

One of the objects of the invention is to pro-
vide an improved fuel and air proportioning de-
vice for an internal combustion engine,

Another object is to provide an improved de-
vice applicable to aircraft carburetors for sup-
plying fuel to the manifold in a manner to
compensate for fluctuations in the weight and
other characteristics of air supplied to the en-
gine under difierent operating conditions.

In the accompanying drawing: .

Fig. 1 is a somewhat diagrammatic sectional
view showing an aircraft carburetor provided

with a charge forming device embodying my 20

invention; and
Fig. 2 is a fragmentary sectional view illustrat-
ing a modified form of the apparatus. ‘
In the drawing, a carburetor body or casing is

shown at {, the same having an air intake pas-.

sage 2 extending therethrough provided at one
end with an enlarged inlet or scoop 3 and at
" the opposite end having a portion 4 adapted to
communicate with an adjacent part (not shown)
of the manifold structure. ILocated in the main
air passage adjacent. the end portion 4 is a fuel
supply jet or nozzle 5, and upstream from noz-
zle § is a pair of throttle bars or flaps 6 adapted

to be turned by means of shafts T fixed thereto,
said shafts extending completely across the pas- a5

sage. .

In the passage, somewhat below the scoop por-
tion 37 (Fig. 1), is a restricted throat or Venturi
portion 8. A control device located at the right-
hand side of the carburetor and generally indi-
cated at 9 is actuated by variation in the pres-
sure differentials between the scoop 3 and the
throat 8, in a manner to be hereinafter described.

The liquid fuel supplied to the nozzle or jet 5
is derived from a fuel tank {0 delivering fuel
through a pipe (1 to a fuel pump {2, whence fuel
is pumped through a pipe i3 to a vapor trap and
filter device 14, and a refurn pipé 15 leads from
device 14 back to tank 10 in order to return to
the tank vapor rising to the upper part of device
{4. The fuel passing from device 14 passes to
a manually adjustable fuel controlling valve

16 having parallel fixed orifices {7 and 17’ and-

a parallel spring-loaded power jet {8. The man-
ual control of the valve [6 is provided by a rotary
distributing valve 19 upstream from.the orifice

17 and movable by an arm 20 fixed thereto, which _

This mvention relates to charge forming de- -

valve 16 the fuel passes through a pipe 21 to a
main metering orifice or restriction 22, which,

g In this instance, is located in the left-hand wall

structure of the carburetor part of the mani-
fold. From orifice 22 fuel passes through a pas-
sage 23 to-a pressure control valve 24 which main-
_tains a minimum pressure in the main fuel con-

10 duit, passage 23 being provided intermediate

restriction 22 and valve 24 with a rotary con-
trolling valve 25. The valve 25 is turned when-
ever the throttles 6 are moved, and for this pur-
pose an arm 21, rigid with one of the throttle

15 Shafts 1,-is connected by means such as a link

28 to an arm 29 rigidly fixed to valve 25. From
pressure-controlling valve 24 the fuel passes
:;)hro;xgh a passage 30 which leads to the fuel
ar 5. . :
The fuel pump 12, illustrated in Fig. 1, is a
constant pressure pump including in its struc-
ture a casing 31 having a chamber 32 in which -

" & rotor 33 is disposed. In the upper part of the

pump casing a by-pass 34 is arranged leading

op back from the discharge side to the inlet side,

and this by-pass is opened and closed by a ver-
tically sliding valve 35 which, in the position of
Fig. 1, that is to say, its lowermost position, closes

. the by-pass. The valve 35 is provided with one
"0 Oor more ports 36 establishing communication

between the pump chamber and a chamber 31
adjacent the under part of a diaphragm 38 at-
tached to the valve 35, the up and down move-

. ment of the diaphragm being effective to raise

and lower the valve. Above the diaphragm 38
in a chamber 38" is a coiled spring 89 acting on
the diaphragm, which spring biases the valve
toward a closed position. The spring 39 is a
compression spring and the degree of its com-

40 Pression can be adjusted by means such as an

adjusting screw 40 having s nicked head acces-

sible at the exterior of the pump casing. _
Fuel at the under side of the diaphragm 38 can

pass to the chamber 38* above the diaphragm °

45 through a bleed or restriction which, in this par-

ticular case, includes a small passage 81 below

“ the diaphragm, a small passage 42 above the dia-

phragm, and an intermediate or connecting pas-
sage 43 of somewhat larger diameter, which last

5o Dassage, in tms particular case, is provided with

a screen 44, _ :
Fuel passing from the under side of the dia-

. phragm 38 to the upper side can pass out of the

casing by way of a passage 45 to which is con-

55 nected a pipe 46 (of relatively small cross sec-

tion compared to the main fuel conduit) consti-
tuting a portion of a branch conduit, said pipe
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46 leading, as hereinafter described, to a dis-
charge nozzle or vent port which, in this par-
ticular case, is located in the main air passage 2.
The control device 8 which is affected by
changes in the amount of air entering the main
air passage is preferably of the diaphragm type
and comprises a, diaphragm 47 clamped between
an inner member 48 and an outer member 49 so

as to provide a chamber 50 at the left-hand side
of the diaphragm and a chamber 51 at the right-

hand side. Secured to the central portion of the

diaphragm within the chamber 80 is a valve body
52, which valve body, as hereinafter described,
is a part of a pilot valve mechanism which con-
trols the venting of fuel from the branch conduit
of which the pipe 46 is a pa,rt and thereby the
position of valve 85.

From the Ventun or throat portion 8 of the
main passage, a controlling air pressure connec-
tion is made in a suitable manner to the chamber
§0, and in the particular form shown, this in-
cludes g passage-53 at the throat having small
suction openings 54. From -passage 53 a passage
55 is extended to an annular passage 56, and
passage 56 communicates with a short passage
57 leading to chamber 50, and annular passage
56 also leads to a restricted passage or bleed 58
having a restricted end portion 59 leadmg into
the chamber 51.

In the scoop portion 3 are small pressure inlets
60 to a passage 61 extending around-the air pas-
sage. This passage 61 communicates with a
chamber -62 in the right-hand wall structure of

the carburetor, and in the chamber 62 is an an-

eroid device 63 of usual structure around which
air can circulate, having its interior passage 64
‘controlled by a valve 66 and in communication
- with a passage 66 leading upwardly and then lat-
erally and then downwardly, as shown in Fig. 1,
so as to communicate with the chamber 51 at the
-right-hand side of the diaphragm 41. A tem-
perature bulb 67 associated with the aneroid de-
vice 63 proiects into the main air passage of the

carburetor somewhat upstream of the throttle
" 45

bars.
Reverting to the valve 52 carried by diaphragm

41, it will be seen that this valve is adapted to

make contact at its left-hand end with, and to
be controlled by, a diaphragm 68 which is mar-
ginally clamped between suitable members in
such .a manner that said diaphragm 68 provides
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or tube 7T which projects into the main passage
to g slight extent.
As above stated, the valve 24 serves to main-

tain a minimum pressure in the:fuel conduit -

downstream of the metering restriction 22, In
the form shown, it comprises essentially a slid-
ing hollow sleeve 18 having the right-hand end
open and adapted to abut a valve seat T9 in order

to prevent fuel from moving into passage 30.

When open, the open end of the sleeve is spaced
away from the seat 79 so as to permit flow of
fuel into passage 30. This valve has an interior
spring 80 controlling its position, said spring be-
ing confined at the left-hand end by a button 81.
The button 81 is adapted to be impinged upon

by a diaphragm 82 biased toward the right by.

a spring 83 and also subject to scoop pressure.
The scoop pressure is transmitted to the lefi-hand
side of diaphragm 82 by a passage 84 leading from
the passage 61. Thus, the scoop pressure tends
to hold the valve closed, and in order to open it
a predetermined pressure of fuel has to be built
up in that portion of the fuel conduit upstrea.m
of the valve.

In the operation of the device, fuel is . sup-
plied by pump 12 to the main fuel conduit and
the main metering restriction 22 in said conduit.
A certain amount of the fuel on the delivery side
of the pump passes through the valve 35 into the
chamber beneath diaphragm 38 and bleeds
around this diaphragm into thé upper chamber
382, and thence to the branch conduit. If valve
52 is in the open position, fuel passes through
the branch .conduit or auxiliary hydraulic con-
nection 46, 14, 70, 1{, 76, 11, into the manifold.
Spring 39 normally holds the valve 3§ .in.the
closed position, but upon excess pressure being
developed at the discharge side of the pump, the

. valve can rise under some conditions in order to

40

permit fuel to pass back to.the inlet side of the
pump.
Assuming that the engine is in operation at a

relatively high speed, in which case there will. be-
‘@ considerable pressure differential between the

scoop and throat portions of the air passage, and

. the throttles are moved toward the closed posi-

tion so as to reduce the speed, the pressure differ-
ential between scoop and throat will be reduced,

" and assuming that when the engine is at high

50

a portion of the left-hand wall of chamber 50. -

A biasing spring 69, which may be a coil spring

and which is located in chamber 51, acts on dia-
phragm 47 so as normally to hold valve 52 against
diaphragm 68 and diaphragm 68 in turn against

55

a valve seat 10 controlling a passage Ti which is -

adapted to vent the branch fuel pipe 46 in a suit-
able manner, Spring 69 is a compression spring,
and the degree of its compression can be con-
trolled by suitable means such as an exteriorly
accessible adjusting screw ‘12 connected to & cup
13 receivmg the right-hand end of the spring.
The valve seat 10 is at the exit of a small cham-
ber 14 at the left-hand side of the secondary
diaphragm 68, The pipe 46 is in communication
with a passage 715 in the carburetor wall, which

80’

65

passage leads to the small chamber T4, and if

fuel can pass through chamber 14 and valve seat
10, it will flow into a passage 76. In the par-
ticular form shown, the passage 16 is arranged
to conduct any vented fuel to the main passage
of the carburetor upstream of the throttles, and
for this purpose passage 16 leads to a small nozzle

70

speed the valve 52 is closed, the change of speed
will be effective to open the valve. With the
valve 52 closed, thereby closing the branch con-
duit intermediate of its ends, a certain amount
of hydraulic pressure will have been built up in
the conduit and in the chamber above the dia-
phragm 38, assisting the action of the spring 39,
which biases the valve 35 toward the closed posi-

tion, and the valve 35 will be closed. The open-

ing of the valve 52 will be effective to enable fuel
to pass freely out of the branch conduit, which
will reduce the pressure above the diaphragm 38
and enable the pressure below said diaphragm

to raise the diaphragm and valve 35, moving the .

valve toward the open position so that fuel is by-
passed back to the inlet side of the pump, with

the result that the delivery of fuel from the pump

to the restriction.22 is decreased. Thus it will
be seen that as the air supply to the manifold is
decreased the fuel supply to the manifold (or to
some other desired ‘iccation) is correspondingly

decreased. In 'the operation of venting surplus

fuel from the branch connection, this relatively
small quantity of fuel may be carried into the

manifold, as above described, although this is |

merely by way of example, and other arrange-
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ments can be provided in that respect. Assum-
ing now that the speed of the engine is again in-
creased; the resulting increase of air pressure
differential in the air passage will cause the valve
52 to be closed again, thereby closing the branch
conduit intermediate of its ends and causing
pressure to be built up again in that portion
which is on the fuél-receiving side of the valve
seat 70. As pressure builds up in the branch
conduit, it causes pressure to be built up above
the diaphragm of the device controlling the ef-
fective output of the pump, thereby causing the
by-pass valve 35 to be closed, and thus supplying
‘more fuel to the main conduit, as is desirable un-
der these conditions. With a regulating device
of the type above described, the result ‘of the
building up of pressure in the chamber above
the diaphragm is to close down the by-pass valve
of the pump so that the pumip cannot act in the
normal manner but on the other hand, by the
elimination of the by-pass action, provides in-
creased discharge pressure and an increased sup-
ply of fuel to the fixed metering orifice.

It is also to be understood that, with the
throttle in any given setting during engine opera-
tion, the valve 52 will have movement from time
to time as conditions of air pressure, air density,
temperature, etc., vary, so as to cause correspond-
ing compensating movements of theé regulating
valve which is effective in regulating the amount
of fuel supplied by the pump to the main meter-
ing orifice.

It is‘important to note that the spnng 39 of
the regulating device has the function of acting
upon and controlling the position of the regu-
lating valve throughout the entire range of en-
gine operation, sald zpring throughout said range
biasing said valve to a closed position in this par-
ticular case. The pressure of the fuel under the
diaphragm 31 acts upwardly, opposing the action
of this spring throughout the range of engine
_ operation. The pressure of the fuel above the
diaphragm, being less than the fuel pressure
~ beneath the diaphragm, act- downwardly assist-
ing this spring throughout the range of engine

operation. The fuel at the upper part of the
diaphragm can pass out of the casing of the
regulating device to a discharge, which is pro-
vided in this particular case by the pipe 456 and
its associated connections, and by building up
the pressure of the discharge through the clos-
ing of the discharge or vent connection, the po-
sition of the regulating valve can be changed in
accordance with the varying air supply to the
engine. The regulating valve is, of course, moved
in the closing direction at any point in the range
- of engine operation when, the branch connec-
tion being closed by the air-supply-controlled
valve 52, the pressure above the diaphragm is
increased to a point where it, conjointly with
the action of the spring 39, will overcome the
pressure on the under side of the diaphragm.

In the modified form of the apparatus shown

in Fig. 2, the system is the same as above de-
seribed, but the regulating device for controlling
the supply of fuel from the pump to the fixed
metering orifice is of a different kind. Here the

pump casing is indicated at 85, the same having.

an inlet 86 from a fuel tank connection {I’.
Within the pump casing is an impeller 87 having
in association therewith an enclosing pivoted
liner 88 provided at the inlet side of the pump

with an inlet port 89. This pump, as illustrated,

is of the variable capacity construction described
and claimed in United States Patent No. 2,318,-
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337, issued to Arthur G. Schlosser, on May 4, 1943.
The liner 88 is pivoted in the casing at 90, and
the construction is such that, as the liner is swung
upwardly from the position shown in Fig. 2, the
amount of fuel being discharged by the pump
is decreased, whereas when the liner is swung
downwardly again the amount of pump discharge
will be increased, this being due to the change
in capacity of the passage carrying liquid from
the inlet to the outlet. - Within the liner at the
discharge side thereof are passages 91, 92 lead-
ing around to and in free communication with
a narrow chamber 93 arranged in the pump cas-
ing at the discharge side, and the chamber 93
is in free communication with a chamber 94 ar-
ranged at an angle to the horizontal in the upper
part of the pump casing structure. The cham-
ber 94 is located beneath a diaphragm 95 con-
nected to a rod 96 pivoted at its lower end 97
to the liner 88 so as to be capable of swinging the

. liner up and down. Above the diaphragm 95 is

a chamber 98. Within the chamber 98 is a coil
spring 99 adjustable by a screw 100, said spring
acting against the diaphragm in such a manner
as to bias the rod 96 in a direction to hold the
liner in its lowermost position. From the cham-
ber 94 a bleed 101 ieads upwardly to provide
communication with the space above the dia-
phragm, said kleed 101 communicating with a
passage 102 leading into the upper chamber at
one side of the latter. The passage 102 is not
only in communication with the space beneath
the diaphragm, but aiso in this instance connects
directly with a pipe 46’ which corresponds to pipe
46 previously described, and is opened and closed
by an air-supply-controlled valve in the manner

. ‘previously described.
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In operation this-form of regulating devxce for
regulating the amount of fuel discharged by the
pump acts in substantially the same manner as
the regulating device of Fig. 1.

By my improvements a very effective and posi-

~ tive control of the proportioning of fuel and air

is provided, the control being quite sensitive .
and at the same time reliable in operation. A .

very definite advantage arises from the fact that
the pressure resulting from differences of air
pressure in the scoop and throat, respectively, is
not employed by connecting it directly by me-

chanical means to a heavy device or member re- - -

quiring shifting for affording control of the
metering of the fuel. In the improved appa-
ratus, on the other hand, the relatively small
pressure resulting from the differences of pres-
sure in the scoop and throat, respectively, is used
only indirectly for effecting the metering of the
fuel, and in this operation, as appears from the
abové description, the fuel pressure, which is al-
ways considerably greater than the air pressure
developed by the air pressure differentials, is made
use of to build up in the branch connection from
the main fuel conduit a hydraulic controlling
pressure which is substantial in amount and can

“be used for controlling purposes effectively and

with  comparative ease. - As the fuel metering
mechanism is, to a large extent, controlled by the
relatively large forces of fuel pressure as dis-
tinguished from . air intake pressure differential,
the tendency toward inaccuracy of fuel metering
is very materially reduced. This large metering
force also makes it possible to use very small
valves for actuating the regulating device in

_ place of relatively large diaphragms that have to

be used when the metering force is small.
A further definite advantage arises from the
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relative simplicity of the apparatus and from.

the ready accessibility of the different parts -for
adjustments and repairs-if and when these are
necessary. A simple fuel-regulating valve struc-

ture is employed, the valve being shifted directly

by increases and decreases of pressure in a hy-
draulic controlling passage which is a branch of
' the main fuel conduit, the valve structure.actu-

ated by variations of pressure in the air intake
acting in the nature of a relay controlling the

building up of pressure in the branch hydraulic

5

10

connection, and the pressure in said connection

acting directly on the fuel-regulating device. If
repairs to the fuel-regulating .valve structure on
the one hand or to the. air-supply-controlled
valve device on the other hand are necessary,
each. can be manipulated independently. of the
other, and of course it is possible to place these
devices at various locations relatively to each
other and to the carburetor body, so that the
apparatus can be assembled and installed to a
large degree in accordance with the dictates of
convenience, saving of space, etc. In some cases

" the fuel can be supplied to the engine in other :

locations than within the carburetor structure.
:  While two embodiments of the invention are
shown and described, it will be apparent that
the invertion is susceptible of numerous other
embodiments, and that various changes. in the
organization of parts and in the details can be
made without departing from the principles of
. the invention or the scope of the claims. '
" What Iclaimis: ’
1. In a carburetor, means providing an air in-
.let passage, means therein producing a differ-
ential of air pressures varying as a function of
air flow, a fuel pump, regulating means to vary
. the effective output of said pump, a main fuel
. conduit extending from the pump to a discharge

nozzle in the air passage, a pressure control valve.
in the conduit to maintain a minimum pressure

. In said conduit, a metering restriction in said
conduit, mechanism for varying the fuel pressure
on said restriction comprising a reéstricted fuel
by-pass conduit extending from said main con-
duit to an- auxiliary discharge port in the air
passage, means subjected to the differential air

. pressures to control the fuel flow from said by-
pass conduit and to thereby maintain back pres-
' sure proportional to said differential of air pres-
sures, and fluid pressure responsive means sub-
Jected respectively tc the pressures in said main
conduit  and said by-pass conduit connected to
'operate said pump regulating means whereby to
.maintain the fuel flow through said main conduit
proportional to the measured air flow. '

2. A carburetor for an  internal combustion

‘engine, comprising in combination, a first conduit
.for conveying air for combustion purposes to
said engine, means in said first conduit for pro-

.:ducing therein a differential of air pressures
'which varies over a predetermined range as a

function of the quantity of air flowing thru said

:conduit, means for supplying fuel under super-
atmospheric pressure, a second conduit for con-
veying fuel from said fuel supply means to said
.engine, a metering restriction in said second con-
duit effective to control the flow of fuel there-
‘thru as a function of the fuel pressure differential
thereacross, said restriction being so propor-
tioned that said fuel pressure differential must
vary over a range greater than the range of said
air pressure differential in order to maintain fuel
flow proportional to air fiow, first valve means
for controlling the fuel flow thru said second
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conduit, a third conduit supplied with fluid fuel
from said source and including -a restriction, an :
expansible chamber forming a part of said:third
conduit and having a movable wall subject on its
opposite side to the pressure in said second con-
duit, said wall being operatively connected to
said first valve means for positioning the same,
pressure multiplying means for. controlling the
pressure in said chamber, said pressure multiply-
ing means including second valve means for con-
trolling the discharge of fluid from said third ]
conduit, and means responsive to said differential
of air pressures for operating said second valve
means. ’ .

3. In a fuel and air proportioning device for an
internal combustion engine, means providing an
air intake passage, means in association with said
passage for setting up a differential of air pres-
sures varying as a function of air flow, a control
device connected to said last-named means com-
prising a first' diaphagm movable by variations
in said differential of air pressures and a valve
operated by said diaphragm, a fuel-carrying
branch conduit having means cooperating with
said valve whereby said branch conduit is opened
and closed, a fuel pump, regulating means to
vary the effective output of said fuel pump com-
prising an expansible chamber connected to said
branch conduit and having a unitary wall strue-
ture movable in a direction to expand said cham-
ber under the influence of the back pressure of
fuel therein created by the closing of said branch
conduit, a spring acting on said unitary wall
structure and constantly biasing it in a direction
to assist such back pressure, the other side of
said unitary wall structure being subject to the
pressure of the fuel being discharged by the
pbump, a main fuel conduit extending from the
pump to a discharge nozzle in the air passage, a
metering restriction in the main conduit, and a

‘pressure control valve in the main conduit inter-

mediate the metering restriction
charge nozzle,. )

4. In a fuel and air proportioning device for
an internal combustion engine, means providing

and said dis-

“an air intake passage, means in association with

said passage for setting up a differential of air
bressures varying as a function of air flow, a con-
trol device connected to said last-named means

-comprising a first diaphragm movable by vari-

ation of said differential of air pressures and a
valve operable by said diaphragm, a fuel-carry~
ing branch conduit arranged to be opened and

‘closed by said valve as the air pressures vary, a

regulating device for the fuel supply including a
pair of expansible chambers separated by a mov-
able unitary wall structure, one of said cham-
bers being connected to said branch conduit so
that on the closing of said branch conduit by said
valve back pressure of fuel is built up on one side
of said wall structure, a fuel pump, a main con- |
duit leading from said pump to a discharge
nozzle in the air passage, means for subjecting

the chamber on the other side of said wall struc-

ture to the pressure of fuel being delivered by
the pump, a metering restriction in said ‘main
conduit, and g pressure control valve in the main
conduit intermediate the metering restriction and
the discharge nozzle to maintain a minimum
pressure in the conduit.

5. A fuel and air proportioning device for an
internal combustion engine, comprising a first
conduit for conveying air for combustion pur-
poses to said engine, means associated with said
first conduit for producing two unequal air pres-
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sures whose difference varies over a predeter-
mined range as a function of the quantity of air
flowing thru said conduit, means for supplying
fuel under superatmospheric pressure, a second
conduit for conveying fuel from said fuel supply
means to said engine, g fixed metering restric-
tion in said second conduit effective to control
the flow of fuel therethru as a function of the
fuel pressure differential thereacross, said restric-
tion being so proportioned with respect to said
air differential pressure producing means that
sald fuel pressure differential must vary over a
range greater than the range of said air pressure
differential in order to maintain fuel flow pro-
portional to air flow, a passage connected in par«
allel with said restriction, a valve in said passage
opening in the direction of fuel flow therethru,
means biasing said valve toward its closed posi-
tion, said valve being operable to open position
against the action of said biasing means in re-
sponse to an increase in said fuel pressure dif-
ferential ahove a predetermined value by virtue
of the pressure differential acting directly on the
valve itself, and means responsive to said air pres-
sure differential for controlling said fuel pres-
sure differential and effective in response to each
increment of air pressure differential to produce
a greater increment of fuel pressure differential,
said last-named means including g valve for con-
trolling the pressure on one side of said restric-
tion, three expansible chambers, first flexible di-
aphragm means separating two of said chambers,
means for supplying said two chambers with air
at sald two unequal pressures, means for supply-
ing the third of said chambers with fuel at a pres-
sure Indicative of the pressure on said one side of
said restriction, second diaphragm means of

10,
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smaller area than said first diaphragm means and -

subject to the pressure in said third chamber, the
difference of said diaphragm areas being effective
* to permit a small increment of said air pressure
differential to balance a larger increment of said
fuel pressure, and means operatively connecting
both said diaphragm means to said valve so that
an increase in the difference of said two air pres-
sures causes g fuel flow increasing movement of
said valve and a variation in the fuel pressure
in said third chamber in a sense indicative of
an increased flow thru said restriction causes a
fuel flow decreasing movement of said valve. .
6. A carburetor for an internal combustion
engine, comprising a first conduit for conveying
air for combustion purposes to said engine, means
associated with said first conduit for producing
two unequal air pressures whose difference varies
. over & predetermined range as a function of the
quantity of air flowing thru said conduit, an
auxiliary control device to be operated in accord-
ance with the load on sald engine, means for
supplying fuel under superatmospheric pressure,
& second conduit for conveying fuel from said
fuel supply means to said engine, a fixed meter-
ing restriction in sald second conduit effective
to control the flow of fuel therethru as a function
‘of the fuel pressure differential thereacross, said
restriction being so proportioned with respect to
sald air differential pressure producing means

40
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50

that said fuel pressure differential must vary

over a range greater than the range of said air
‘pressure differential in order to maintain fuel
flow proportional to air flow, a differential pres-
sure responsive member associated with said
control device and subject to said fuel pressure
differential, and means responsive to said air
pressure differential for controlling said fuel

70
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pressure differentia] and effective in response to
each increment of air pressure differential to
produce a greater increment of fuel pressure
differential, said last-named means including a

main valve in said fuel conduit for regulating the -
_pressure on one side of sald restriction, a dia~

phragm for operating said main valve, an expan-
sible chamber on the opposite side of said
diaphragm from said main valve, a first restricted
passage connecting said chamber to said second
conduit at a point therein where the pressure is
regulated by said main valve, a second restricted
passage controlling the flow of fuel from -said
chamber, pilot valve means for.controlling one
of said restricted passages, and means responsive
to the difference of said air pressures for opera-
ting said pilot valve means, said pilot valve means
and said chamber being effective in response to
a small increment of said air pressure differential
to operate said main valve to produce a larger
increment of said regulated fuel pressure.

1. A fuel and air proportioning device for an
internal combustion engine, comprising in com-
bination, a first conduit for conveying air for
combustion purposes to said engine, means asso-
ciated with said first conduit for producing two
unequal pressures whose difference is a measure
of the rate of flow of air thru said conduit, means
for supplying fuel under superatmospheric pres-
sure, a second conduit for conveying fuel from
said fuel supply means to said engine, a metering
restriction in said second conduit effective to

control the flow of fuel therethru as a function .

of the fuel pressure differential thereacross. a
main valve for regulating the pressure in said

- second conduit on one side of said restriction, an

expansible chamber having a movable wall stib-
ject to the pressure in said chamber acting
thereon. in one direction and to the regulated
fuel pressure in said second conduit on said one
side of said restriction acting thereon in the
opposite direction, said wall’ being operatively
connected to said main valve for positioning the
same, a restricted inlet passage connecting said
chamber to said second conduit at a point therein
where the pressure is regulated by said main
valve, a restricted outlet passage connecting the
interior of said chamber to a point maintained
at a lower pressure, pilot valve means for con-
trolling one of said restricted passages, and means
responsive to the difference of said air pressures
for operating said pilot valve means.
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