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1 .

The present invention relates to a fuel system
and more particularly to a fuel supply system
for internal combustion engines wherein the fucl
is supplied under superatmospheric pressure.

An object of the present invention is to provide
a fuel supply system of the pressure feed ‘type
wherein the ratio of fuel-to-air is controlled in
accordance with certain engine op’erating vari-
ables. L

Another object of the invention is to provide a
fuel supply system for an internal combustion
engine or the like in which the ratio of fuel-
to-air is controlled in response to the same engine
operating variables that control the quantity of
air entering the engine.

Another object of the invention is to provide
a fuel supply system for an internal combustion
engine in which a controlled supply of fuel to
the engine is obtained by regulating the effective
fuel metering head across a metering orifice in

accordance with speed and temperature of the -

engine and pressure of the air in the induction
passage or intake manifold thereof.

Still another object of the present invention is
to provide a fuel supply system for an internal
combustion engine capable of distributing the fuel
uniformly to several cylinders of the engine under
all normal engine operating conditions.

Still another object is to provide a fuel supply
system for supplying fuel at superatmospheric
pressure in accordance with engine speed and
temperature and intake manifold pressure where-
in a device is included to provide temporary fuel-
to-air enrichment during acceleration of the
engine.

Another object is to provide in a fuel supply
system of the aforesaid type a means for correct-
ing the fuel-to-air ratio in accordance with varia-~
tions in volumetric efficiency of the engine.

Another object is to provide a compact, accurate
fuel supply and metering device for delivering
fuel to the engine in accordance with certain
engine variables.

In order to obtain the foregoing objects and
other objects which will be apparent from the
following description, the present invention in-
cludes, -in a fuel supply system of an internal
combustion engine, a centrifugal pump driven
at a speed directly proportional to the speed of the

- engine to provide a fuel metering head which it

varies in accordance with the square of the engine
speed, and a fuel metering control unit having
a regulating valve actuated in response to the
pressure in the induction passage or intake mani-
fold for controlling the fuel-fo-air ratio relative

26 Claims, (ClL 123—119)
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to said pressure. A fuel distributor preferably
formed integrally with the impeller of the afore-
mentioned centrifugal pump is included to supply
fuel to a plurality of discharge nozzles disposed
in the intake manifold, the discharge of fuel
through the several nozzles being synchronized

~ with the firing of the various cylinders adjacent
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thereto. To provide for certain special operating
conditions the fuel supply system also includes a
device for giving temporary enrichment to the
mixture when the throttle valve is opened, and a
mechanism having a temperature responsive ele-
ment incorporated therein for enriching the fuel-
to-air mixture while the engine is cold.

From the detailed description. which follows,
modifications of and additions to the present in-
vention will be apparent to those skilled in the
art. Itis to be understood that although only the
preferred embodiment of the invention is disclosed
in detail, many variations employing the prin-
ciples of the invention are possible, and we con-
template the use of any such variations in struc-
ture, arrangement and mode of operation that
properly fall within the scope of the appended
claims. .

Figure 1 of the drawings is a diagrammatic
view of the present fuel system showing in cross
section the various elements comprising the sys-
tem and their position in relation to each other
therein; R

Pigure 2 is a plan view of a fuel distributor
showing the various fuel discharge conduits dis-
posed in the marginal area of the distributor cover
and a fuel inlet conduit leading to the center
thereof; .

Figure 3 is an enlarged view of the throttle
control mechanism shown in Figure 1;

Figure 4 is a cross section through a discharge
nozzle and a portion of the intake manifold taken
on line 4—4 of Figure 1; and

Figure 5 is a diagrammatic view of a modifica-
tion of the present fuel system.

Referring to Figure 1 of the drawings, in which
various elements are shown diagrammatically,
the present charge forming system broadly con-
sists of a fuel metering device 2, an induction
passage 4 having disposed therein a throttle valve
§ and an automatic choke and fast idle arrange-
ment generally showing at 8. The expression
“induction passage” as used throughout - the
specification and in the appended claims embraces
any or all air intake passageways leading to the
engine, as for example, the intake manifold and
the passageway in which a throttle valve is dis-

50 posed.
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In Figure 1, a gear pump shown generally at
10 is provided for delivering fuel to a metering
unit at a substantially constant pressure, in which
pump gear 12 is mounted on shaft 14 and meshes
with gear 16 mounted on shaft {8, said gears being
driven by the engine, not shown, through any
suitable and well known coupling: means con-
nected to the free end of shatt 14. Any other
type of pump may be used in place of the gear
pump; however, the gear pump is especlally
suitable for the fuel delivery means in the present
metering device. A fuel inlet 20 and passage 21
introduce the fuel into the fuel supply system
and to pump 10 where it is carried by the mesh-
ing gears 12 and 16 around the periphery of
chamber 22 and discharged into pump outlet
passage 24. A valve regulated pump by-_pass
26 communicating with outlet passage 24 and inlet
‘passage 20 is provided to maintain the fuel sup-
ply at a substantially constant pressure. The
valve which regulates the pump by-pass, generally
shown at 28, consists of a beveled disc 29 adapted
to close orifice 30, a valve stem 32 slidably mounted
in valve guide 33, and a calibrated spring 34
adapted to react between disc 29 and a cap 35 to
urge the valve towards its closed position.

Pump 10 delivers fuel through a passage 24 to
a centrifugal pump, generally shown at 36, con-
sisting of an impeller 38 having blades 39 mounted
on one end of the aforementioned gear pump
shaft {8 and adapted to rotate therewith, and a
spiral annular passage 40 around the impeller,
said spiral passage communicating with con-
duit 42. The fuel which is discharged from the
impeller 38 is delivered to chamber 44 of the
pressure regulating unit 45 through a metering
jet or orifice 46 disposed in conduit 42. 'The fuel
pressure in chamber 44 is conirolled by poppet
valve 48 mounted on a valve stem 50 which is se-
cured to a flexible diaphragm 52 and spring re-
tainers 54 and 55 by pin 56 inserted in the end of
stem 80. The diaphragm 52 which forms one wall
of chamber 44 is secured in place by being mar-
ginally clamped between casings 58 and 59 of
the pressure control unit. :

A conduit 60 carries the fuel discharged from
the metering unit through orifice 47 to a dis-
tributor, shown generally at 62, disposed in the
lower side of the centrifugal pump and preferably
formed integrally therewith. The distributor as
well as the pump is driven by shaft (8. The
rotor for distributing the fuel from intake conduit
60 to a plurality of discharge conduits 66 contains
a radial groove 67 communicafing with intake
conduit 60 and intermittently with the several
discharge conduits 66 as the rotor is driven by
shaft 18. The fuel discharge conduits communi-
cating with the distributor are provided with
nozzles 68 so disposed in the intake manifold 70 as
to provide maximum fuel distribution in the air
entering the cylinders adjacent the several noz-
zles. Each nozzle is adapted to supply fuel to two
adjacent cylinders and is connected with two
alternately disposed outlet ports in the distributor
cover as shown in Figures 1 and 2, to provide
charges of fuel to two cylinders in timed relation
with the cycle of the respective cylinders.

The valve 48 which controls the effective size
of orifice 47 maintains the pressure in chamber
44 substantially equal to the pressure in chamber
12 situated in the pressure control unit 45 with the
side of diaphragm 52 opposite chamber 44 com-
prising one wall of said chamber 72. A spring 14
provided in chamber 44 and adapted to react be-
tween spring retainer 55 and one wall of said
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4
chamber, and a spring 16 provided in chamber T2
and adapted to react between spring retainers 54
and 11 are so calibrated as to close valve 18 when

"the engine Is not running, thereby preventing the

discharge of fue{ through orifice 47 and conduit
60 to the engine. It is to be noted that the spring
retainers are so disposed on opposite sides of the
diaphragm 52 as to comprise stiffening members
therefor and that the peripheral edge portions are
turned outwardly relative to said diaphragm, both
to prevent their damaging the diaphragm in any
way and to retain the springs in their proper
positions. A means may be provided such as
screw 18, for modifying the tension in springs 14
and 716, thereby modifying the pressure of fuel
discharged through valve 48 and consequently the
amount of said fuel.

The pressure in chambers 44 and 72 is deter-
mined by the pressure in control passage 80 which
communicates with the unmetered fuel posterior
to the impeller 38 and with fuel anterior to the
impeller through orifice 82. A pressure respon-
sive poppet valve 84 controlling orifice 86 is pro-
vided for regulating the pressure in control pas-
sage 80, the effective size of said orifice being
regulated in accordance with the pressure in the
induction passage acting on diaphragm 81 in
opposition to a spring 88 tending to close the
valve, Valve 84 is supported by valve stem 89
slidably received in valve guide 90 and secured to
diaphragm 91 and stiffening members 82 and 93
by pin 94 seated in the end of stem 89. Dia-
phragm 81 is secured in place by being marginally
clamped between the body of the regulator unit
and a spacer ring 95 and diaphragm 81 between
said spacer ring and casing 96, thus forming
chamber 97 for the unmetered fuel posterior to
the impeller, chamber 98 vented to. the atmos-
phere for air at barometric pressure and chamber
99 communicating with the induction passage
through conduit 100 for air at the pressure in said
induction passage. Stiffening members 18{ and
102 are secured to either side of diaphragm 81
by a rivet inserted in centrally located holes in
said members and diaphragm. Stiffening mem-
ber 182 serves as a spring retainer for calibrated
spring 88 disposed in chamber 99 and adapted to
react between said spring retainer and a second
spring retainer {03 mounted on the end of screw
104. The two diaphragms are held in fixed rela-
tionship to one another, and, as shown in the
drawings, diaphragm 91 is substantially smaller
than diaphragm 81. The size of diaphragm 91 is
selected relative to the size of diaphragm 87 such
that the pressure of the unmetered fuel urging
diaphragm 91 and valve 84 to the left will best
correct the rate of fuel supply to compensate for
variations in volumetric efficiency, as will be more
fully explained hereinafter.

An accelerating mechanism generally shown at
{05 communicating directly with conduit §0 lead-
ing to distributor 62 is included in the fuel sys-
tem to provide temporary enrichment of the fuel-
to-air mixture when the throttle valve is opened.
This enriching mechanism consists of an orifice
106 controlled by poppet valve 108 formed inte-
grally with valve stem (10 which is slidably re-
ceived in valve guide (11 and secured to flexible
diaphragm 112 and stiffening members (14 by a
pin H16 seated in the end of stem 110. Diaphragm
112 and a somewhat larger diaphragm 118 held in
spaced relation thereto form chamber 120 which
communicates with the induction passage
through conduit 100 to open valve 108 when the
pressure in said induction passage is suddenly
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increased. Another cha.mbe'rv 122 is provided be-
hind diaphragm {18 and communicates with the
induction passage through a restricted port 124

and conduit i00. Port 124 permits the gradual

equalization of pressure on either side of dia-
phragm (18, thereby permitting the seating of
valve 108 over orifice 106, A chamber 126 on
the side of diaphragm (12 opposite chamber 120
communicates with orifice 106 and with passage
42 for the unmetered fuel posterior to the im-
peller. . A spring (28 disposed in chamber 122
reacts between spring retainer 129 and one wall
of said chamber in opposition to the pressure in
chambers 120 and 126 to urge poppet valve 08
to a position restricting the flow of fuel through
orifice 106 and to passage 60. It may be seen
that upon opening movement of the throttie, the
resulting increase in pressure in the induction
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passage and in conduit 108 and ¢hamber 120 will

exert a greater total force on the large diaphragm
118 than on the small diaphragm |12, tending to
compress spring (28 and to relieve to some degree

the pressure urging poppet valve 108 to its closed .

position. The pressure of the unmetered fuel
acting on diaphragm 112 urges said diaphragm in
the direction required to open poppet valve 108,
thus permitting a temporary increase in the dis-
charge of fuel through orifice 106, conduit 60,
and distributor 62 into the intake manifold 79.
The present invention includes an automatic
mechanism for enriching the fuel-to-air mixture
under abnormal engine operating conditions, such
as cold starting or running during the warming-
up period. In Figure 1 the mechanism for pro-
ducing an enrichment in the mixture while the
engine is cold is shown generally at 8 and consists
of a casing 132 having disposed therein a bi-
metallic heat responsive element {34 including
arms 135 and 136 hinged on pin (37 in one end
of casing {32.. Although in the drawings a leaf
type thermostat has been employed, it is under-
stood that any equivalent heat responsive means,
for example, a coiled bi-metallic element, may be
substituted therefor, said elements being conven-
tional and often employed as control elements in
internal combustion engine fuel systems. Adja-
cent casing 132, though not necessarily mounted
thereon as shown in the drawings, is a control
valve unit (38 consisting of a housing {39, a fuel
chamber 140 and a gas chamber 142, said cham-
bers being separated by a fuel impermeable flex-
ible diaphragm {44 secured in position by being
marginally clamped between two halves of hous-
ing 139. Unmetered fuel from passage 42 enfers
chamber {48 through conduit 146 and is dis-
charged into conduit {47 through orifice 148, the
effective size of which is controlled by poppet
valve 150 carried by a valve stem 152 and flexible
diaphragm (44, Stem {54 is secured to the dia-
phragm on the side opposite valve stem 152 and
extends into casing (32 to engage arm 136 of the
thermostat 134. Diaphragm {44 is constantly
urged to the left as shown in the drawings, when
the engine is operated, by the pressure of the
unmetered fuel in chamber 140 and thus tends to
close valve 150 and to force arm {36 of the ther-
mostat to the left. Thermostat 134 may be ad-
justed laterally in casing {32 to increase or de-
crease the force tending to open poppet valve
{506 by adjusting the position of screw 155. Cas-
ing 32 is connected through conduit 156 with a
source of heated air, for example, with a stove
on the exhaust manifold, and through conduit 168
with the induction passage. By this arrange-
ment, air of a temperature variable in accordance

20

25

30

36

40

60

65

70

%

with that of the engine is drawn into casing 132
around the thermostat, which expands when
cooled to force poppet valve 150 to its open posi~
tion and contracts as shown in the drawings
when heated to permit said valve to close. - It can
readily be seen that when the engine is cold, valve
(80 is held open by the thermostat, permitting
fuel to flow from the unmetered passage 42 into
chamber 44 to increase the discharge of fuel
through orifice 41, conduit 60, distributor 62 and
discharge nozzle 68. Chamber (42 is vented
through passage 158 to the air passages of the
control unit, and consequently diaphragm (44
is subjected to the intake manifold or induction
passage suction through. conduit 180. Restric-
tions 160 and 162 are provided in conduits 10"
and 156 adjacent casing (32 for limiting the air
flow in the heated air passages to prevent the
suction in passage 100 from being dissipated te
a point where it would be ineffective tc operate
the control valve 84 or accelerating unit 105 and
to reduce the bleeding of air into the engine mani-
fold so as to avold adversely affecting the opera.-
tion of the engine.

The throttle valve control assembly consists of
a manually operated lever {64 mounted on one
end of throtfle valve shaft 166, a conventional fast
idle cam shown at 168 provided with a plurality
of steps, and a stop screw IT0 for engaging the
fast idle cam inserted in arm 172 of lever 64 and
held in the desired adjusted position by spring
174. The position of the several steps on cam
{68 is determined by the position of the thermo-
stat 134 acting through rod 176 against an abut-
ment on said cam. A torsion spring, not shown, .
may be used to lightly urge cam 168 in a clock-
wise direction, as shown in Figure 3. An exten-
sion of rod 176 having tug 171, and a pin 118 nn
lever 164, as shown in Figures 1 and 3, are pro-
vided to withdraw arm {36 of fhermostat 134 from
stem (54 and permit valve 150 to close when the
throttle valve is wide open. The pin (78 on lever
164 does not engage lug 1171 until the throttle
valve is wide open and overtravel of lever 164 is

5 effected. The overtravel is permitted by a yield-

able connection consisting of a spring {80 curved
around shaft 166 and having one end anchored
in said shaft and the other end secured to the
throttle valve lever 164, By this arrangement,
in the event the engine becomes flooded, the in-
rush of air when the throttle valve is in wide
open position and fuel valve 150 in closed position
removes the excess fuel from the intake manifold
and engine cylinders.

A cross section of one of the discharge nozzlps
together with a portion of the intake mianifold
18 and discharge conduit 66 is shown in Figure 4
in which are included an outlet passage 200 and
an orifice 202 controlled by valve 284 mounted on
reciprocable stem 206 and urged to its closed po-
sition by a calibrated spring 208 reacting between
bearing 210 supporting stem 206 and collar 212
secured to stem 206 near the end thereof opposite
valve 204. Valve 204 remains closed until the
pressure in conduit 66 and passage 208 builds up -
to a predetermined minimum. The nozzle, which
has an externally threaded portion, is inserted
into an internally threaded boss 214 formed in
the intake manifold and held in a leak-proof re-
lationship thereto by gasket 2186.

Operation

In the normal operation of the present fuel
metering device, fuel enters gear pump 10 through
inlet 20 and passage 21 and is delivered thereby
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through passage 24 to impeller 38, the pressure
of said fuel between thePgear pump and impeller
being maintained at a substantially constant
pressure by valve 28 and a calibrated spring 34
in pump by-pass 26. The fuel delivered to the
impeller of the centrifugal pump 36 is discharged
therefrom into passage 42 at an increased pres-
sure. 'The pressure of the fuel discharged from
the centrifugal pump will be greater than the
pump inlet pressure by an amount which is di-
rectly proportional to the square of the speed
of the impeller and thus directly proportional to
the square of the engine speed.

The fuel from the impeller flows under in-

creased pressure through metering orifice 46 into
chamber 84 wherein it urges diaphragm 52, valve
stem 50 and valve 48 from orifice 4T permitting

10

15

the fuel of chamber 44 to discharge into conduit -

§0. The fuel in conduit 60 is delivered intermit~
tently by revolving groove 671 of the distributor to
the several discharge conduits 66 and nozzles 68
disposed in intake manifold 10.

The discharge of fuel through orifice 47 is regu-
lated by the variable pressure in chamber 12 and
passage 80 which communicate through orifice
82 with passage 24 anterior to the impeller and
through valve controlled orifice 86 with the un-
metered fuel in passage 42, creating a pressure in

passage 80 and chamber 72 which will be of a -

value intermediate to the fuel pressures in pas-
sage 82 and in passage 24. The value of the pras-
sure in passage 80 relative to the pressures ante-
rior and posterior to the impeller will depend
upon the effective size of valve controlled orifice
86 relative to the size of orifice 82. ¥For example,
if orifice 86 has an effective area equal to the ori-
fice 82, the pressure in passage 80 will be substan-
tially half way between the pressures anterior
and posterior to the impeller, irrespective of the

speed of said impeller. It is seen, therefore, that .
the differential between the pressure of the un-

metered fuel posterior to the impeller and the

20

25

RY)

pressure in passage 80 will vary as the square of .

the engine speed for any particular setting of the
valve 84. :

In the control unit, springs 74 and 76 are sub-
stantially in balance and are preferably so ad-
justed by screws 18 that valve 48 will close orifice
41 when the engine is not operating, thus pre-
venting the discharge of fuel except when the en-
gine is being cranked or operating under its own
power. The pressures of the fuel, therefore, in
chambers 44 and T2 will be maintained substan-
tially equal during the operation of the engine,
inasmuch as any increase in pressure in cham-
ber 44, however slight, will cause valve 48 to open
wider and permit the fuel to discharge through
orifice 471 at a greater rate until the pressures in
the two chambers are again equal. Should the
pressure in fuel chamber 12 increase, the force
thereof on diaphragm 52 will urge valve 48 toward
its closed position, restricting the discharge of
fuel through orifice 47, thus permitting the pres-
sure in chamber 44 to increase until it is equal
to the new pressure in chamber 72. Since the
pressure of the metered fuel in chamber 44 is
equal to control pressure in chamber 12 and the
differential between the pressure of the unmetered
fuel in conduit 42 and the control pressure varies
as the square of the engine speed, the differ-
ential between the pressure .in chamber 44 and
that of said unmetered fuel likewise varies as the
square of the engine speed for a given sefting
of valve 84, From the following, it is apparent
that variations in pressure in chamber 12 result
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in an increase or a decrease as the case may be
in the quantity of fuel discharged through meter-
ing orifice 48. .

The quantity of fuel which will flow through a
given size metering orifice, such as metering
orifice 48, will vary in proportion to the square
root of the differential in the pressure between
the fuel in passage 42 and in chamber 44 on
opposite sides of said orifice, and since this dif-
ferential varies as the square of the engine speed,
it is apparent that the quantity of fuel which
will flow through orifice 46 for a given setting of
valve 84 will vary directly as the engine speed.
Since the weight of air flow to an engine at a -
given manifold pressure varies substantially in
direct proportion to engine speed, the fuel meter-
ing device described herein will supply fuel to
the engine in accordance with air flow into the
engine.

. If the weight of air supplied the engine for any
given speed should increase by increase in mani-
fold pressure, the quantity of fuel delivered there-
to will be Increased accordingly by the effect
of the increased pressure in the induction pas-
sage on diaphragm 87 urging valve 84 toward its
closed position. As valve 84 moves toward closed
position, the pressure in the control conduit 80
and chamber 12 is reduced as to more nearly ap-
proach the pressure in passage 24 anterior to the
impeller, and as & consequence, valve 48 will open
to permit fuel to discharge to the engine at a
greater rate such that the pressure of the metered
fuel in chamber 44 will be reduced to equal the
reduced pressure in the control passage 80 and
chamber 72. In other words, reducing the pres-
sure in control passage 80 and chamber 12 re-
duces the pressure in chamber 44 and thereby in-
creases the differential between the pressure of
the unmetered fuel in passage 42 and the mefered
fuel in chamber 44, The fuel is therefore deliv-
ered through orifice 46 at a greater rate to com-
pensate for the increased weight of air entering
the engine,

In the present metering device, the valve for
regulating the control pressure is adapted to op-
erate to enrich the fuel mixture at high speeds to
satisfy engine requirements. When the engine
is idling, the pressure of the air in the manifold
is relatively low, and as a result, the unmetered
fuel pressure in chamber 87 and the atmospheric
pressure in chamber 98 urge diaphragms 87 and
81 to the left and valve 84 to its open position,
thereby increasing the effective area of orifice 86.
With the valve in this position, the pressures in
passage 80 and chamber 72 are relatively high
and, by acting on diaphragm 52 and valve 48,
create an equally high pressure in chamber 44
and a low differential across metering orifice 46,
resulting in a low discharge of fuel through said
metering orifice to the engine as previously de-
scribed. When the engine is operating at rela-
tively high speeds, which normally require an
enriched fuel-to-air-mixture, the vacuum in in-
duction passage will be relatively low, and valve
84 will be urged toward its closed position, re-
stricting fuel in passage 42 and chamber 97 from
entering passage 80. As a result, the pressure in
passage 80, chambers 12 and 44 will approach
the lower pressure in passage 24, causing an in-
crease in the differential across orifice 46 and con-
sequently an increase in the flow of fuel there-
through to the engine as previously mentioned.

It is well known that as the speed of an in-
ternal combustion engine is increased, the volu-
metric efficiency thereof gradually decreases
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throughout most of the operating range, this de-
crease being particularly manifest at relatively
high speeds. Since the present metering device
delivers fuel to the engine at a rate directly pro-
portional to the speed of the engine and conse-
quently to the theoretically maximum volumetric
efficiency of the engine, the fuel-to-air ratio
would, unless corrected, become richer as the vol-
umetric efficiency became less. To maintain the
correct fuel-to-air ratio regardless of variations
in volumetric efficiency, the present metering de-
vice includes small diaphragm 8{ which forms one
wall of chamber 87 and iIs thus subject to the
pressure of the unmetered fuel posterior to the
impeller. By this arrangement, said unmetered
fuel pressure, which varies as the square of the
engine speed, urges diaphragm 81 and valve 84
to the left permitting the pressure in control pas-
sage 80 and chamber 12 to change at a slightly
greater rate than that effected by change in im-
peller speed. As previously explained, an in-
crease in pressure in chamber 12 causes an equal
increase in pressure in chamber 44 and a smaller
differential across metering orifice 46. The fuel
discharged, therefore, is reduced to approxi-
mately the amount required to compensate for
the decrease in volumetric efficiency.

In the acceleration of the engine, the throttle
valve is normally opened rapidly, resulting in g
substantial decrease in the vacuum in the induc-
tion passage and a corresponding increase.in the
weight of air entering the engine. At this point
in the operation of the engine it is generally de-
sirable to increase the ratio of fuel-to-air to give
a temporary high power output to the engine. In
the mechanism for accomplishing this temporary
enrichment, the increase in pressure in the in-
duction passage which results when the throttle
valve is opened is transmitted through conduit
i00 to chamber {20 and urges diaphragm (I8 to
the left as shown in Figure 1, thereby compress-
ing spring {28 and consequently decreasing the
force tending to close valve (08. During the in-
terval of increased pressure in chamber 120, the
pressure of the unmetered fuel in chamber 126
urges diaphragm [#2 and valve 108 to the left,
opening said valve and permitting additional fuel
to be delivered to the distributor and thence to
the engine. )
the pressure in chamber {22 to gradually build
up and to equalize the pressures in chambers 120
and 122 so that the original effective force of
spring 128 tending to close valve 108 is again
obtained. The valve {08 then closes and remains
closed until the pressure in the induction pas-
sage is again increased. )

During starting and warming-up of the en-
gine, a higher ratio of fuel-to-air is required than
during normal operation of the engine. In the
present fuel metering device, this higher fuel
ratio is accomplished by a thermostatically con-
trolled valve 150 which admits fuel while the en-
gine is cold from the unmetered fuel passage
through conduit {46 to conduit (47 communicat-
ing with the metered fuel passage anterior to
valve 48, thus tending to increase the pressure in
chamber 44 and consequently the discharge of
fuel through orifice 47. When the engine be-
comes warm, the heated air drawn through cas-
ing collapses thermostat {34 permitting the pres-
sure on diaphragm 144 to close valve 50,

The fast idle cam (68 which prevents the
throttle valve from completely closing when the
engine is cold is regulated by the thermostat
i34 through rod i78 secured to arm 1386 of the

10
thermostat, sald rod being adapted to rotate
said cam in accordance with the position of said
arm. The wide open kick arrangement which
is adapted to close valve 150 when overtravel
of the throttle valve lever is effected permits the
removal of excess fuel from the induction pas-

‘sage, intake manifold and cylinders when the

engine has become flooded in starting.
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Figure 5

In the modification of the present invention
shown in Figure 5, in which elements found in
the preceding figures retain their original num-
bers, the ratio of fuel-to-air is regulated in ac-
cordance with engine speed and temperature and
with the pressure in the induction passage as
determined by the position of the throttle valve,
In this arrangement, the position of valve 84,
which regulates the pressure in control passage
80, is coordinated with the movement of the
throttle valve 6 by any suitable connecting
mechanism. The mechanism shown in the
Figure 5, which is included only for the purpose
of illustrating one possible connecting arrange-
ment, consists of. a rod 230, a centrally pivoted
lever 232, a rod 234 and a lever 235 pivoted at
236 and having a longitudinal slot 237 in which
a pin 238 seated in the throttle lever 184 is
adapted to slide during the ‘movement of the
throttle valve 6. Shaft 230 is adapted to move
longitudinally in guide 239 and to engage the
head of pin 94 and indirectly valve stem 89 in
order that valve 84 may be urged toward its
closed position by the opening movement of
the throttle valve 6, said valve 84 being urged
toward its open position by the pressure of the
unmetered fuel in chamber 87 urging diaphragm
91 and valve 84 to the left., Lever 232 is pro-
vided with a cam 240 for engaging the free end
of shaft 230, said cam preferably being so con-
toured as to produce certain desired fuel-to-air
relationships for various engine operating con-
ditions. For example, the cam can be provided
with a peripheral hump at the point contacting
the end of shaft 230 when the throttle is wide
open, causing a relatively small opening through
orifice 86 and consequently an increase in the
discharge of fuel to the engine to provide a rich
mixture while the engine is operating at high
speed and pulling under heavy load.

Rod 234 which connects the end of lever 232
opposite the cam end with lever 235 is provided
with nuts 242 and 244 on either side of lever 232
to permit adjustment of said levers relative to
one another. From the foregoing description,
it is seen that the construction and operation of
the fuel metering device shown in Figure 5 are
similar in most respects to those of the device
shown in the preceding.figures, the only varia-
tions in construction and operation between the
two embodiments being those mentioned in the
description of Figure 5.

Although only two specific examples of our
invention have been included in the description,
it will be understood that many variations may
be made without departing from the scope of
the invention. It is contempl-ted that other
elements or devices than those shown in the
drawing may be included in the present meter-
ing device to obtain satisfactory fuel-to-air mix-
tures under all engine operating conditions. A
mechanism responsive to variations in atmos-
pheric pressure may be included in the present
metering .device for varying the fuel-to-air ratio
to maintain proper charging mixtures under sub-
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stantial variations in atmospheric pressure. A
supercharger may also be included in the air
intake passage disposed either anterior or pos-
terior to the throttle valve. The modifications
necessary to include the foregoing elements in
the present device will be apparent to those
skilled in the art. - :

We claim:

1. In a fuel supply system for an engine, a
fuel supply conduit, a means for varying the
pressure of the fuel in said conduit in accordance
with engine speed, a passageway communicat-
ing with said conduit on either side of said pres-
sure varying means and having two calibrated
orifices therein, a means for varying the effective
size of one of said orifices, a metering jet dis-
posed in said conduit downstream from said
passageway, a valve in said conduit posterior to
said metering jet regulated by the pressure in
said passageway between said orifices, a plurality
of fuel discharge means communicating with
said valve for delivering metered fuel to the air
entering the engine, and a temperature respon-
sive means for controlling the richness of the
fuel-to-air mixture,

2. In g fuel supply system for an engine hav-
ing an induction passage, a conduit for deliver-
ing fuel to said induction passage, a means for
varying the pressure of the fuel in said conduit
in accordance with engine speed, a passageway
communicating with said conduit on either side

of said pressure varying means and having two’

calibrated orifices therein, means for varying
the effective size of one of said orifices in re-
sponse to changes in the pressure in said induec-
tion passage, a metering jet disposed in said
conduit downstream  from said passageway, a
valve in said conduit posterior to said metering
jet regulated by the pressure in said passageway
between said orifices, a plurality of fuel dis-
charge means communicating with said valve for
discharging metered fuel intermittently into said
induction passage, and a temperature responsive
- means for controlling the richness of the fuel-
to-air mixture in accordance with engine tem-
perature. '

3. In a fuel supply system for an engine hav-
ing an induction passage, a conduit for delivering
fuel to said induction passage, a means for vary-
ing the pressure of the fuel in said conduit in ac-
cordance with engine speed, a passageway com-
municating with said conduit on the inlet and
outlet sides of said pressure varying means and
having two calibrated orifices therein, a means
for varying the effective size of the orifice ad-
jacent said outlet side in response to pressure
changes in said induction passage thereby cre-
ating a variable pressure in said passageway, a
metering jet disposed in said conduit downstream
from said passageway, a valve in said conduit
posterior to said metering jet regulated by the
variable pressure in said passageway between
said orifices, a plurality of fuel discharge means
communicating with said valve for discharging
metered fuel intermittently into said induction
passage and a femperature responsive means for
controlling the richness of the fuel-to-air mix-
ture in accordance with engine temperature.

4. In a fuel supply system for an engine hav-
ing an induction passage with a throttle valve
therein, a conduit for delivering fuel to said in-
duction passage, means for varying the pressure
of said fuel in the conduit in accordance with en~
gine speed, a passageway communicating with
said conduit on either side of said pressure vary-
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ing means and having two calibrated orifices
therein, means for varying the effective size of
one of said orifices with variations in the pres-
sure in said induction passage accompanying
change in throttle position thereby creating a
variable pressure in said passageway, a metering
jet disposed in said conduit downstream from said
passageway, a valve in said conduit posterior to
said metering jet regulated by the variable pres-
sure in said passageway between said orifices, a
plurality of fuel discharge nozzles communicat-
ing with said valve for delivering metered fuel
to the induction passage posterior to said throttle
valve, a fuel distributor between said nozzles and
said valve for synchronizing the discharge of fuel
with the firing of the cylinders adjacent the re--
spective nozzles, and a temperature responsive
means for controlling the richness of the fuel-to-
air mixture in accordance with engine tempera-
ture.

5. In a fuel supply system for an engine having
an induction passage with a throttle valve there-
in, a conduit for delivering fuel to said induction
passage, means for varying the pressure of said
fuel in the conduit in accordance with engine
speed, a passageway communicating with said
conduit on either side of said pressure varying
means and having two calibrated orifices there-
in, means for varying the effective size of one of
said orifices in response to pressure changes in
said induction passage thereby creating a vari-
able pressure in said passageway, a metering jet
disposed in said conduit downstream from said
passageway, a valve in said conduit posterior to
said metering jet regulated by the variable pres-
sure in said passageway between said orifices, a
plurality of fuel discharge nozzles communicat-
ing with said valve for delivering metered fuel
to the induction passage posterior to said throttle
valve, a fuel distributor between said nozzles and
said valve for synchronizing the discharge of
fuel with the firing of the cylinders adjacent the
respective nozzles, a temperature responsive
means for controlling the richness of the fuel-to-
air mixture in accordance with engine tempera-
ture, and a means controlled by the pressure-in
the induction passage for causing temporary en-
richment in the fuel-to-air mixfure when said
throttle valve is opened.

6. In a fuel supply system for an engine hav-
ing an induction passage with a throttle valve
therein, a conduit for delivering fuel to said in-
duction passage, a means for varying the pres-
sure of the fuel in said conduit in accordance
with engine speed, a passageway communicating
with said conduit on either side of said pressure
varying means and having two calibrated orifices
therein, means actuated by the movement of
said ‘throttle valve for varying the effective size
of one of said orifices, a metering jet disposed in
said conduit downstream from said passageway,
a valve in said conduit posterior to said metering
jet regulated by the pressure in said passageway
between said orifices, a plurality of fuel discharge
means communicating with said valve for dis-
charging metered fuel intermittently into said in-
duction passage, and a temperature responsive
means for controlling the richness of the fuel-
tc-air mixture in accordance with engine tem-
perature.

7. In a fuel supply system for an engine having
an induction passage with a throttie valve there-
in, a econduit for delivering fuel to said induetion
passage, means for varying the pressure of said

75 fuel in the conduit in accordance with engine
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speed, a passageway communicating with said
conduit on either side of said pressure varying
means and having two calibrated orifices there-
in, means actuated by the movement of said
throttle valve for varying the effective size of one

of said orifices thereby creating a variable pres-

sure in said passageway, a metering jet disposed
in said conduit downstream from said passage-
way, a valve in said conduit posterior to said
metering jet regulated by the variable pressure
in said passageway between said orifices, a plu-
rality of fuel discharge nozzles communicating
with said valve for delivering metered fuel to the
induction passage posterior to said throttle valve,
a fuel.distributor between said nozzles and said
valve for synchronizing the discharge of fuel with
the firing of the cylinders adjacent the respective
nozzles, and a temperature responsive means for
controlling the richness of the fuel-to-air mix-
ture in accordance with cngine temperature.

8. In a fuel supply system for an engine, a fuel
supply conduit, a means for varying the pres-
sure of the fuel in said conduit in accordance
with engine speed, a means for delivering fuel
from a source to said pressure varying means, a
passageway communicating with said conduit on
either side of said pressure varying means and
having two calibrated orifices therein, a means
for varying the effective size of one of said ori-
fices, a metering jet disposed in said conduit
downstream from said passageway, a valve in said’
conduit posterior to said metering jet regulated
by the pressure in said passageway between said
orifices, a plurality of fuel discharge means com-
municating with said valve for delivering metered
fuel to the air entering the engine, and a tem-
perature responsive means for controlling the
richness of the fuel-to-air mixture.

9. In a fuel supply system for an engine hav-
ing an induction passage, a conduit for delivering
fuel to said induction passage, means for varying
the pressure of the fuel in said conduit in ac-
cordance with engine speed, a means for deliver-

"ing fuel from a source to said pressure varying
means, a passageway communicating with said
conduit on either side of said pressure varying
means and having two calibrated orifices therein,
a means for varying the effective size of one of
said orifices in response to the pressure changes
in said induction passage, a metering jet dis-
posed in said conduit downstream from said pas-
sageway, a valve in said conduit posterior to said
metering jet regulated by the variable pressure
in said passageway between said orifices, a plu-
rality of fuel discharge means communicating
with said valve for delivering metered fuel to the
air entering the engine, a fuel distributor in said
cenduit between said valve and said discharge
means for synchronizing the discharge of fuel
with the firing of the cylinders adjacent to the
respective nozzles, a temperature responsive
means for controlling the richness of the fuel-to-
air mixture in accordance with engine temper-
ature, and a means controlled by the pressure of
air in the induction passage for causing tempo-
rary enrichment in the fuel-to-air mixture when
the throttle valve is opened.

10. In a device for supplying fuel to an en-
gine under superatmospheric pressure, said en-
gine having an induction passage, a conduit, &
means driven by said engine for varying the pres-
sure of the fuel in the conduit by an amount pro-
portional to the square of the engine speed, a
means for supplying fuel from a source to said
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stant pressure, a passageway communicating with
said conduit on the inlet and outlet sides of said
pressure varying means and having two calibrated
orifices therein, a means for varying the effective
size of the orifice adjacent the outlet side of said
pressure varying means in response to pressure
changes in the induction passage,'a metering jet .
disposed in said conduit downstream from said
passageway, a valve in said conduit posterior to
the metermg jes: regulated by the pressure in
sald passageway “Between: said orifices, a plu-
rality ofi.discharge means communicating with
said valve for delivering metered fuel to the air

- entering the engine, a fuel distributor between

said discharge means and said valve for syn-
clironizing the discharge fuel _with the firing.
of cylinders adjacent the respective nozzles, a
temperature responsive means for controlling the
richness of the fuel-to-air mixture in accord-
ance with engine temperature, and a means con-
trolled by the pressure in“the induction passage
for causing temporary enrichment of the fuel-
to-air mixture when the throttle valve is opened.

11. In a fuel supply system for an engine hav-
ing an induction passage with a throttle valve
therein, a fuel supply conduit, a means for vary-
ing the pressure of the fuel in said conduit in
accordance with the engine speed, a means for
delivering fuel from a source fo said pressure
varying means, a passageway communicating
with said conduit on either side of said pressure
varying means and having two calibrated orifices
therein, a means actuated by the movement .of
said throttle valve for varying the effective size
of one of said orifices, a metering jet disposed in
said conduit downstream from said passageway, a
valve in said conduit posterior to said metering
jet regulated by the pressure in said passageway

_between said orifices, a plurality of fuel discharge

means communicating with said induction pas-

. sage, a distributor for delivering metered fuel in-
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termittently from said valve to the several dis-
charge means, and. a temperature responsive
means for controlling the richness of the fuel-to-
air mixture.

12. In a fuel supply system for an engine hav-
ing an induction passage, a conduit for delivering
fuel to said induction passage, a means for vary- .
ing the pressure of the fuel in said conduit in ac-
cordance with engine speed, a passageway com-
municating with said conduit on either side of
said pressure varying means and having two cali-
brated orifices therein, means for varying the ef-
fective size of one of said orifices in response to
the pressure changes in said induction passage,
means responsive to the pressure variations pro-
duced by the first mentioned means for correct-
ing for variations in volumetric efficiency of the
engine, a metering jet disposed in said conduit
downstream from said passageway, a valve in said
conduit posterior to said metering jet regulated
by the pressure in said passageway between said
orifices, a plurality of fuel discharge means com-
municating with said valve for discharging me-
tered fuel intermittently into said induction pas-
sage, and a temperature responsive means for
controlling the richness of the fuel-to-air mixture
in accordance with engine temperature.

13. In a fuel supply system for an engine hav-
ing an induction passage, a conduit for deliver-
ing fuel to said induction passage, a means for
varying the pressure of the fuel in said conduit
in accordance with engine speed, a passageway:
communicating with said conduit on either side

pressure varying means at g substantially con- 75 of said pressure varying means and having two
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calibrated orifices therein, means for varying
the effective size of one of said orifices in re-
sponse to the pressure. changes in said induc-
tion passage, means responsive to the pressure
variations produced by the first mentioned means
for correcting for variations in volumetric effi-
ciency of the engine, a metering jet disposed in
© said conduit downstream from said passageway,
a valve in said conduit posterior to said metering
jet regulated by the pressure in said passageway
between said orifices, and a plurality of fuel dis-
charge means communicating with said valve for
discharging metered fuel intermittently into said
induction passage.

14. In a fuel supply system for an engine having
an induction passage with a throttle valve therein,
a conduit for delivering fuel to said induction pas-
sage, means for varying the pressure of said fuel
in the conduit in accordance with engine speed,
a passageway communicating with said conduit
on either side of said pressure varying means
and having two calibrated orifices therein, means
for varying the effective size of one of said orifices
in response to pressure changes in said induction
passage thereby creating a variable pressure in
said passageway, a2 metering jet disposed in said
conduit downstream from said passageway, a valve
in said conduit posterior to said metering jet
regulated by the variable pressure in said pas-
sageway between sgid orifices, a plurality of fuel
discharge nozzles communicating with said valve
for delivering metered fuel to the induction pas-
sage posterior to said throttle valve, a fuel dis-
tributor between said nozzles and said valve for
synchronizing the discharge of fuel with the firing
of the cylinders adjacent the respective nozzles,
a temperature responsive means for controlling
the richness of the fuel-to-air mixture in accord-
ance with engine temperature, and a means con-
trolled by said temperature responsive means
for preventing said throttle valve from completely
closing when the engine is cold.

15. In a device for supplying fuel to an engine
under superatmospheric pressure, said engine
having an induction passage with a throttle valve
disposed therein, a conduit for delivering fuel
to said induction passage, a centrifugal pump
driven by said engine for varying the pressure

16
the richness of the fuel-to-air mixture when the
throttle valve is opened.

16. In a device for supplying fuel to an internal
combustion engine under superatmospheric pres-
sure, said engine having an induction passage
with a throttle valve disposed therein, a conduit
for delivering fuel to said induction passage, a
centrifugal pump for varying the pressure of the

- fuel in the conduit by an amount substantially
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proportional to the square of the engine speed,
a gear pump for delivering fuel from a source to
said centrifugal pump at a substantially con-
stant pressure, a passageway communicating with
said conduit on the inlet and outlet sides of said
centrifugal pump, and having two calibrated ori-
fices therein, a valve for varying the effective size
of the orifice adjacent the outlet side of the cen-
trifugal pump in response to the changes in pres-
sure in the induction passage, a metering jet dis-
posed in the conduit downstream from said pas-
sageway, a valve in said conduit posterior to the
metering jet regulated by the pressure in said
passageway between said orifices, a plurality of
discharge nozzles disposed in said induction pas-
sage and communicating with the second men-
tioned valve, a fuel distributor between said noz-
zles and said second mentioned valve for synchro-
nizing the discharge of fuel with the firing of
the cylinders adjacent the respective nozzles, a
thermostat, a‘valve controlled by said thermostat
for controlling the richness of the fuel-to-air

. Imixture in accordance with engine temperature,
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of the fuel in said conduit by an amount substan-

tially proportional to the square of the engine
speed, a passageway communicating with said
conduit on the inlet and outlet sides of said
centrifugal pump and having two calibrated ori-
fices therein in spaced relation to one another,
a valve for varying the effective size of the orifice’
adjacent the outlet side of said pump in response
to the changes in pressure in the induction pas-
sage, a metering jet disposed in said conduit
downstream from said passageway, a valve in said
conduit posterior to said metering jet regulated
by the pressure in said passageway between said
orifices, a plurality of discharge nozzles connected
with the second mentioned valve for delivering
metered fuel to the engine posterior to said
throttle valve, a fuel distributor between said
nozzles and said second mentioned valve for syn-
chronizing the discharge of fuel with the firing of
the cylinders adjacent the respective nozzles, a
thermostat, a valve controlled by said thermostat
for by-passing fuel around said metering jet to
increase the richness of the fuel-to-air mixture
when the engine is cold, and an accelerating
mechanism actuated by increases in pressure in
the induction passage for temporarily increasing
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and a fast idle cam, the position of which is con-
trolled by said thermostat for preventing said
throttle valve from completely closing when the
engine is cold.

17. For use in a fuel supply system of an engine,
a disc adapted to be rotatably driven by the
engine, impeller blades on one side of the disc for
receiving fuel from a source and delivering it to
g fuel metering unit under an increased pressure,
a radial slot on the other side of said disc adapted
to receive fuel at its central portion from the
fuel metering unit and to deliver it to a plurality .
of nozzles in intermittent communication with
the outer portion of said slot.

18. For use in a fuel supply system for an
engine, the combination of a centrifugal pump
and a fuel distributor comprising a disc-like
member adapted to be rotatably driven by the
engine, impeller blades on one side of the disc
for creating a fuel pressure variable with engine
speed, and a radial slot on the other side of the

-disec for receiving metered fuel and delivering it
5 intermittently to a plurality of conduits in timed

relation with the engine.

19. In a fuel supply system for an engine having
an induction passage, a conduit for delivering
fuel to the engine, a means for varying the pres-
sure of the fuel in said conduit in accordance
with engine speed, a passageway communicating
with said conduit on either side of said pressure
varying means and having two calibrated orifices
therein, means for varying the effective size of
one of said orifices with change in a condition
selected from -the group consisting of throttle
position and induction passage pressure, a meter-
ing jet in said conduit downstream from said
passageway, a valve in said conduit posterior to
said metering jet, a movable wall connected to
said valve and urged in valve closing direction
by a pressure varying with the pressure in said
passageway between said orifices and in g valve
opening direction by a pressure varying with the
pressure In said conduilt between the valve and
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metering jet, a plurality of fuel discharge means
communicating with said valve for delivering fuel
to said engine, and a means adapted to respond
to an engine variant for varying the fuel delivery
obtained by the remainder of said supply system.

20. For use in a fuel system of an engine, the
combination of a centrifugal pump, a fuel dis-
tributor and a fuel supply pump, comprising a
casing, a stator having at least one rotatable
pump member therein mounted on a rotatable
shaft, said shaft adapted to be driven by said
engine, a second stator having an impeller thc-e-
in, a fuel distributor having a radial slot for de-
livering fuel to a plurality of conduits communi-
cating with said engine, a drive connecting said
rotatable pump member and said impeller and a
second drive connecting said impeller and said
distributor whereby said rotatable member, im-
peller and distributor are driven together.

21. For use in a fuel system of an engine, the
combination of a centrifugal pump and a fuel
supply pump, said combination comprising a cas-
ing, a stator having at least one rotatable pump
member therein mounted on a rotatable shaft,
said shaft being adapted to be driven by said
engine, a second stator having an impeller therein
adapted to receive fuel from said fuel supply pump
and to discharge the fuel at an increased pressure,
and a drive connecting said rotatable pump mem-
ber and said impeller whereby said rotatable mem-

ber and impeller are driven together and a fuel

pressure regulating means between said pumps.
22, In combination with an engine fuel system
adapted to supply fuel at superatmospheric pres-
sure to an induction passage of said engine, a con-
duit for delivering fuel to said induction passage,
a pump means for varying the pressure in said
conduit by an amount substantially proportional
to the square of the engine speed, and a pump
for receiving fuel from a source and for deliver-
ing it to said pressure varying means at a sub-
- stantially constant pressure, the operation of said
pressure varying means and said pump being syn-
chronized.
: 23. In a fuel supply system for an engine hav-
Ing an induction passage, a conduit for delivering
fuel to said induction passage, 2 means for vary-
ing the pressure of the fuel in said conduit in
accordance with engine speed, a passageway com-
municating with said conduit on the inlet and
outlet sides of said pressure varying means and
having two calibrated orifices therein, means for
varving the effective size of one of said orifices
upon change in manifold pressure resulting from
change in throttle position, a metering jet dis-
posed in said conduit downstream from said
Dassageway, a valve in said conduit posterior to
said metering jet regulated by the variable pres-
sure in said passageway between said orifices, a
plurality of fuel discharge means communicating
with- said valve for discharging metered fuel in-
termittently into said induction passage and a
temperature responsive means for controlling the
richness of the fuel-to-air mixture in accordance
with engine temperature.
24. In 3 fuel supply system for an engine, a

fuel supply conduit, a means for varying the
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pressure of the fuel in said conduit in accordance
with engine speed, a passageway communicating
with said conduit on either side of said pressure
varying means and having two calibrated orifices
therein, means responsive to change in load for
varying the size of one of said orifices, a metering
jet disposed in said conduit downstream from
said passageway, & valve in said conduit posterior
to said metering jet regulated by the pressure in
said passageway between said orifices, a plurality
of fuel discharge means communicating with said
valve for delivering metered fuel to the air enter-
ing the engine, and a temperature responsive
means for controlling the richness of the fuel-to-
air mixture. ‘
25. In a fuel supply system for an engine havy-

ing an induction passage with a throttle valve

therein, a conduit for delivering fuel to said in-
duction passage, a means for varying the pressure
of the fuel in said conduit in accordance with
engine speed, a passageway communicating with
said conduit on either side of said pressure vary-
ing means and having two calibrated orifices
therein, means for varying the effective size of one

" of said orifices upon variations in load resulting

from variations in throttle position, a metering
jet disposed in said conduit downstream from
said passageway, & valve in said conduit posterior
to said metering jet regulated by the pressure in
said passageway between said orifices, a plurality
of fuel discharge means communicating with said
valve for discharging metered fuel intermittently
into said induction passage, and a temperature
responsive means for controlling the richness of.
the Tuel-to-air mixture in accordance with engine
temperature,

26. In a fuel supply system for an engine hav-

‘ing an induction passage, a conduit for deliver-

ing fuel to said induction passage, a means for

) varying the pressure of the fuel in said conduit in

accordance with engine speed, a passageway
communicating with said conduit on either side
of said pressure varying means and having two
calibrated orifices therein, means for varying the
effective size of one of said orifices in response to
the changes in pressure in said induction passage,
means responsive to the pressure variations pro-
duced by the first mentioned means for correcting
for variations in volumetric efficiency, a metering
jet disposed in said conduit downstream from
said passageway, and a valve in said conduit pos~
terior to said metering jet regulated by the pres-
sure in said passageway between said orifices,
EMIL O. WIRTH.
FREDERIK BARFOD.
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