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UNITED STATES P. 
2,641,237. 

ENGINEFUE, CONTROL 
Desire J: Deschamps, Rutherford, N.J., assignor 

to -Bendix Aviation. Corporation, . South. Bend, , 
Inda-corporation of Delaware 

ATENT OFFICE 

Continuation of applicationi ª Sérial No. 348,925, 
July 31, 1943. This application June 11, i946, 
Serial No. 675,981 

10 Claims. 

This invention relates to internal; combustion. 

(Cl. 123—-139). 

engines, and particularly to...the control of the: 
mixture of air and fuel, for combstion of the 
latter. The present application is a continuation. 
of: my copending, application Serial. No. 348,925, 
filed July 31, 1940, now abandoned, and assigned'. 
tÖ. the #3endix"AViation {Corporation. . 

Structural features: cf the, regulator; perse: 
disclosed hereign have been claimized in a copend 
ing:divisional application Serial No.226,963, filed. 
May 18, 1951, a by.*Desire J. Geschampa:SF andas-- 
signed to Bendix Aviation Corporation. 
While the invertion is: disclosed hereinii), an 

erbodimentiWhichinvolvesan engine of the fuelº; 
injection type; it Will be apparent, to those who 
examine the disclosure, that the inventive coils. 
cept,...at least in certain phases thereof," (as Will. 
appear) is applicable to engines: having other'." 
means of delivery of fuel in: thes combustion: 
Charabel'S, , 
An object of the invention isºthecontrol of the. 

ratio between the air and fuel qiantities by thes. 
use of novelin':eans: operating to maintain:said: 
ratio constants (during periodst whein constancy: 
is-desirable: by causing; on the on Çift ; : flºrº 

causing: the rate of fuel delivery to vary 
matically ir rgeSponS ?.J. ? - 3.”?? ???? **.*??? ??? 

ratè ii) delivery; th 

ja;nt&ratio, not 
in the density of: 

5 

0 

5 

20 

3C). 

In other words,-the 

resulting drop in fuel delivery rate to be reflected. 
in, the: ratio r maintaining apparatus. in . Such . 
manner: as to cause:Said ratio maintaining apgar, 
ratus;; to : move": automatically to i produce . an; off 
Satting increase in the fuel delivery rate; thereby: 
restoring the predetermined constant fuel-air: 
ratio... Conversely, the invention further inciu dess' 
the concept of producing an off-Setting decreases. 
in the fue delivery ratein case: the Output of the 
injection pump should increase for any reason, 
as, for example, an increase in the pressure: of 
the fuel delivered by the fuel transfer pump, or: 
a nomentary disturbance in the output: contgol 
mechaniSin of the, fuei injection pumpitself. 
An additional object isto provide a ratio, main-" 

taining; device ... eribodied in...a hydratlic. Servo 
unit, and utilizing, as one of itS. actuating media, 
oils derived u1?der, pressure from the engine oil, 
Supply lines.- in this connection a feature of the 
inventioia is the provision of: means for maintain 
ing the apparatuS:Supplied with oil under: a pre 
determined...pressure' even during those periods; 
When'...the engines oil pressure is less: than suf 
ficientifor. Such purposes. Thus:there:is assured: 
ah attoiaatie-maintenaiace-of the proper fuel-air; 
ratio notwithstanding occasional deemergization. 
of the engikie oil supply. 

Aliother-feature of the ratio, maintaining appa. 
ratus is thetirembodiment thereiz: of...the concept: 
of overbalancing the apparatus, during idling...allad. 
rest periods-in-the-engine's operation, wherefore 
there is assured a relatively rich mixture during. 
idling periods; and a naixture of maximum rich.: 
neSS at the moment of resumption of engine 3. 

“NaS :flow” pri d?se by caust 35 - Operation, following a shut-down. In the em- . 
i?? rationia:ainta apparatus' to respond bodiment illustrated, said cverbaijancing, means. 

| vaFiatio ihair'supply whethèFº such“. 
is: dueta'a'nahually effected change: 

in throttle 'setting or to an air density variation, 
or to a combination of both such causes. 
system disclosed also operates to vary the fuel/air 
ratio in response' to variations in power output, 
engine speed and "altitude in accordance with the 
engine requirements, set forth by the engine 
manufacturers, wherefore the fuel/air ratio will. 
follow a given curve. 
As already indicated, one object is to provide 

the ratio maintaining apparatus with the capac 
ity to respond not only, to air supply variations 
but also to every variation in fuel delivery rate, as 
dištinguished from’air supply ratë. För examplie, 
in the event of a pressure drop at the outlet of 
the fuel transfer pump or at any other point in 
the path leading to the fuel injection pump, the 

The 40. 

-50, 

depends, for itS"Operativeness; upon the feature:: 
described in the preceding paragraphi (namely, 
the feature of maintaining a predetermined-oil 
pressure in the system, even while the engine is. 
at rest); but it also includes elements additional 
to-and'coacting with those which enbody said. 
preSSure maintaining 'feature. 
The invention further provides for adjustment. 

of the syst?m (ás, for example, during "fight: cf 
an aircraft) by substitution of a new ratio (with 
in predetermined limits) for the one previously 
maintained wheneveraléaner" or richer mixtures. 
is desired; such adjustment to be brought about 
manually or by 'operation of altitudé controlled." 
meanS. . 

Another feature of the invention is the ability. 
of the rati? maintaining apparatusitó: vary?itš, 
own action attomatically-aid withogi, resorting. 

invention includes the concept of causing the to additional apparatus in the fieliacake-line. 
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to the extent of temporarily producing a richer 
ratio of fuel-to-air for a brief period following 
any movement of the air induction control Valve 
("throttle') in the engine accelerating direction; 
such action thus producing the same ultimate re 
sult as has been produced in the prior art by the 
use of separate accelerating pumps Which deliver 
an additional quantity of fuel to the fuel intake 
line, over and above that which is delivered in 
the normal manner. In reducing, to a concrete 
exemplification, this novel concept of equipping 
the ratio maintaining apparatus with the power 
to increase the predetermined ratio of fuel-to-air, 
temporarily, and then reestablish Said predeter 
mined ratio, I do so in such a manner as to pro 
tect the engine against the danger of Stalling. 
In the prior art types of accelerating devices 
there has been this danger of stalling, due to the 

4. 
poration. As indicated at 2?, the novel variable 
delivery mechanism may include a lever extend 
ing from the pump and adapted to be turned 
about its rockshaft by movement of the linkage 
22 connecting with said lever as indicated, and 
having at the opposite end thereof a rod 24 
adapted to be reciprocated by the pressure of a 
fluid acting upon a cup-shaped piston 25 which 
abuts the enlarged end 26 in which the rod termi 

O 

5 

possibility that the pilot might “throttle down' 
the engine immediately after having opened the 
throttle wide; in which event the Sudden decrease 
of fuel frequently left the previously delivered 
abnormal supply of air in a condition to interfere 
with proper combustion of the suddenly decreased 
quantity of fuel. Such a danger is avoided by my 
use of compensating means, inherent in the ratio 
control apparatus itself, which tend to delay the 
decrease of fuel supply for a brief period follow 
ing each “throttling down' movement of the air 
control valve. 
Another object of the invention is to enable the 

pilot merely by a sudden opening of the throttle, 
momentarily to increase the fuel-air ratio to 
cause the engine to accelerate quickly, the auto 
matic fuel-air ratio control mechanism immedi 
ately thereafter assuming control of the mixture. 
Other objects and features of the invention 

will become apparent upon examination of the 
following specification and the accompanying 
drawing wherein is shown Schematically the pre 
ferred embodiment thereof. It is to be under 
stood, however, that the drawing is merely illus 
trative of the invention and that it is intended to 
cover equivalent embodiments falling within the 
invention scope as defined in the appended 
claims. 
In the drawing there is shown a conduit 

adapted to supply air flowing in the direction O 
the arrows to the combustion Spaces of an in 
ternal combustion engine, the amount of air sup 
plied being controllable by an operator-operative 
throttle means or by manual operation of the 
throttle indicated at 2, said throttle being shift 
able about its central pivot shaft which extends 
to the exterior of the conduit and is adapted to 
be turned through a suitable linkage, not shown, 
to which the pilot or other operator of the engine 
Will have a CCeSS. a 

Fuel may be injected or otherWise supplied to 
the combustion spaces of the engine by Suitable 
connections, not shown, leading from the outlet 
pipe 4 of the fuelinjection or fuel delivery pump 
6, the latter having a drive shaft 7 rotatable by 
and in timed relationship with the crankshaft or 
other rotatable part of the engine, mot ShoWn. 
Fuel may be supplied to the punp 6 by a fuel 
conduit 8 leading (either directly, or by Way of 
a transfer pump, not shown) from the tank 9 
constituting the fuel source. The pump 16 may 
be of any suitable type but is shown herein aS 
being of a construction embodying a novel type 
of variable delivery control, as described in 

20 

2 5 

30 

4. 

30 

65 

70 

greater detail and claimed in U. S. Patent No. 
2.243,374 granted May 27, 1941 to Desire J. 
Deschamps and assigned to Bendix Aviation Cor 75. 

nates. As shown, the portion 26 of rod 24 has a 
cylindrical extension 27 that is movable toward a 
stationary abutment 28, and serves to enclose the 
coiled compression spring 29. A flange 2a is 
provided on cylinder 27 as an alternative means 
of actuation of the variable delively mechanism. 
The piston 25 is subject to the control not only 

of the spring 29, above referred to, but also of the 
fluid pressure Supplying and control means of 
which the essential parts include a metering unit 
33 corresponding in general to the metering unit 
similarly designated in the copending application 
Serial No. 314,587 by Frank C. Mock and filed 
January 19, 1940, and now U. S. Patent No. 
2,447,267, granted August 17, 1948, and assigned 
to Bendix Aviation Corporation. Also as in the 
said Mock application, the control means includes 
valve means 34 controlling the Supplying of oil 
under pressure to act upon the piston 25, but the 
efect and mode Of Operation of the Valve 34 dif 
fers from that disclosed in the Said Mock appli 
cation in various respects, as will be pointed out 
hereinafter. 
The air conduit is shown as including a Venturi 

section 35 at a point anterior to the throttle, and 
at a point slightly in advance of the Wenturi Sec 
tion 35 there is provided a tube 37 adapted to open 
into the air stream passing through the conduit, 
Said tube extending into and opening at its other 
end into a chamber of the metering unit 33 as 
Will be further explained. Due to the location of 
the entering end of this tube 37 it will be ap 
parent that the tube is subjected to the pressure 
of the air entering the Venturi Section of the 
conduit. A Smaller Wenturi tube 40 is positioned 
in the conduit between the tube 3 and the 
throat of the main Wenturi Section, and a tube 
4 leads from the throat Section of the Smaller 
Venturi 40 to another chamber of the metering 
unit 33 to be further described. 
AS in the aforesaid Mock application, the 

metering unit 33 is divided into four pressure 
chambers 43, 44, 45 and 46, the separation of 
the chambers from each other and from the ex 
ternal atmosphere being assured by the provil 
sion of the sealing diaphragms 47, 48, 49 and 50. 
In addition to these Small diaphragms there are 
two large actuating diaphragms 53, 54, each of 
said diaphragms being fastened at its outer pe 
riphery to the housing of the unit, and at its 
central portion having Security upon the rod 55. 
The diaphragms are shown as formed with an 
annular groove or depression to permit rela 
tively free axial movement of the rod 55 in re 
Sponse to pressure differences. On opposite sides 
of the diaphragm. The chamber 43 receives one 
end of the conduit 4 heretofore described, and 
the chamber 4 receives One end of the conduit 
37; consequently the pressure difference between 
the chambers 43 and 44 will coincide with the 
pressure difference prevailing between the two 
points of entrance of air to the respective tubes, 
and said difference in pressure will vary with 
every change in maSS air flow through the con 
duit í I. 
The fuel conduit 8 is also provided with a 
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Wentufi section from the throat of which leads: 
a tubes 6 literminatings as shown in the chamber. 
46:of: the:metering unit:33, whileia second tube, 
62 leads from a point slightly in advance; of the 
Wenturissection of the fuel conduit ito terminate 
within the chamber, 45 of the metering unit 33. 
From this: it follows that the pressure differ: 
ences, at the: 'Wenturi : section of the fuel. Supply." 
conduit will produce, al. corresponding...preSSures 
difference on the oppositesides of the diaphragm 
54; which, in conjunction with the diaphragin'53. 
and the-coiled. compression: Spring:65, Will conº 
trol the reciprocating action of the: rod. 55 to 
which: the: said, diaphragms are 3 secured. This 
rod-55 isshown as connecting:(throughla: Swiveli 
coupling: T ), i. With the control valve 34. Whichi 
governs... communications between i. the 3-pressure: 
fluid supplying passage'T2 on theronehand, andi 
the: two associated passages: 
othe the'. påISSagê. it 3:3&ing. 
sage;returns: the oil to the oil sump of the en's 
gine: The” other: outleti; passage:74: leads:to’a: 
chamber: 753 of i anlar shape, s bou?adeti, at ione: 
side by the housing member 76 of the valve, and . 
at the otheri'side; by the: working...face; of the: 
piston 325ii, 
The specific structural. details; of the: servo 

motor including, the: cup... shaped piston'.25. and : 
their arrangements of: thes valve?, means i34; the 
structural detailss of... the metering unit .33 in-R- 
cluding:Rithe: structural i arrang?ment of the - di 
aphragms 47;.48, 49tandis0:and:53:ahd-54;:an 
the specific: structural: details FA : * · * 

operator-operative: fange: 27A: for. 
the variable; delivery mechanism:independentl 
of the piston 25, have been claimed in the divi" 
sional application Serial No. 226,960 filed May 18; 
1951 i byº. D?sire - J. D?schamps3and assigried... to 
Bendix Aviation i Corporation. 

Starting_of_the. engine } 
As heretofores noted, a novel: feature: of the ". 

invention tending: to: produce: easy: starting,...is. 
the control of the piston:25:in. Suchmannerias. 
to cause it to move: automatically to."full:rich' 
position...when, the pilot stops: the:engine: ... This is 
feature:issembodied in: a cylinder 5. and a co 
operating checks. Valve: 

the engines oil pressure:should fall, say, below 
20 lbs. A spring: "...in cylinder 5, allows the : 
piston, 77 to moveto the limit of its stroke when?, 
the oil pressure: reaches, say, 35 lbs. When the . 
engines stops, all air. andi fuel, flow, stops;... and 
thes force acting: O. 

thesleft:under: the action of , spring 65. Opening: 
port: 14, and allowing:oil from cylinder 5 to be 
forced: into space' 75, moving: piston: 25: to the 60: 

ingithe setting:of:the" pump correct*for the ºnext: 
start;. Since the force on piston-25-must be great 
enough to 'fully; compress spring 29, it is obvious. 
that:a::, reservoir of liquid under pressure must 

gine:oil, pressure; that accompanies the stopping, 
of the: engine, 
check valve; 68; provides: such a pressure res 
erWOir. 

Acceleration as 
The mixtures should momentarily be made 

and 743 on: the: 

id: 

60; the:latter; preverating: 
return flow-of-operating:oil to the engine in casei. 

(both diaphragms: 53 and .54% 
falls:to zero; wheretofore the valve 34 noves to ". 

653 be available to assert, such a force upon the " 
piston:25, notwithstanding the falling-off in en 

: Cylinder'.5i, in cooperation with: 

just: the i opposite would happ?nªi due toäithe: lagi: 
in the operation of the control; Toi offsets this; , 
I take advantage of the very low pressure: which . 
exists in the intake manifold ahead of the air, 

5, throttle valve: 2 in providing for: operation of: 
the accelerating pump, shown at 90. Diaphragm. 
92 of this pump 'functions to produce the desired: 
enrichment upon sudden opening of the throttle 
It functions as follows:... With the enginegrin 

10. Ining...at idling speed,...the-air: throttle: valve" f2. 
nearly completely closed and the pressure ahead: 
of this valve, i, or engine: intake manifold, prest 
sure, is then only 15, to 17, inches of mercury ab". 
solute, ... whereas; at...full power, this pressure". 

l3 reaches around 28-inches with a naturally aspi 
i rated engine and may be 42 or more in case; of . 

a supercharged engine: This loWpressure un 
i der these circumstances, holds the diaphragm: 

92, against stop 93, and compresses springs'.94: .. 
20 If the air throttle is: quickly opened, the press' 

sure: immediately increases, relieving the suction: 
in compartment 9, and the 'springs 94kpush the 2. 
diaphragm. to the left; thereby forcing fuel-out. 
of compartment, 96; until diaphragm 92, abuts.: 

25 stop. 97... This fuel leaves through. check valve. 
98 and enters compartment, 46, by Way of coni. 
duit ..99;... To get this reSult, the º passage? 6 1 ; cons. " 
necting compartment 46 with the Venturi throati, 
in fuel conduit. 8, should be relatively. Small..., 
When the throttle is again: closed, the reduced 

pressure in 9 will permit return of diaphragm: 
98. to the right, allowing fuel, to enter. 96 at', 
slow rate, through conduit 99 and narrow, pasn't 
sage.95: ... Passage 95 is made:relatively:Small to: 

i prevent a learning. Of the mixture: too speedily: 
during the period of deceleration, thus preventer 
ing possible stalling... 

Moinual (or barometric) adjustment of 
d the niacture 

Supposing that the air diaphragm 53 is made 
a little larger than needed to balance the force: ; 
acting against fuel diaphragm. 54; it would then;. 
be possible to have a calibrated passage 9 put-i- 

disting.compartments 43 and 44 in communication: 
with each other in order to reduce the differential 
pressure in these tWo con partmentSin Such a Way: 
that the "force derived normally from the large: 
air diaphragm, just balances the fuel diaphragin. 
As: show, this passage: {} f has a valve 2: 

whiteh.noirinally, allows: restricted flows from ; 43 
to it. If, now, We close this valve; We', increase: 
the pressure difference between 43 and 44; and . 
the control valve 3A Wii, iitain ediately increase the 

55, output of the fuel injection pump. f6, although: 
theiairfiowientering the engine has not increased." 
Thus': the raixture: becomes: richer. Conversely, 
opening the valves. 2, beyond its normal setting, 
Will correspondingly lean out the mixture. 
A similar arrangement on the fuel diaphragm. 

unit could give corresponding results, but may not. 
aiways be advisable because of the difficulty; of 
Sealing a valve which would pass fuel instead of: 
3. 

The valve"f 32 could also be operated by means 
of an’evactuated : belows" similar...toº the one": disi : 
closed: in the Mock U. S. Patent No. 2,447,267 f. 
(above referred to) to corect for changes in tem?: 
perature and barometric pressure, thus acting as . 

70- an altitude correcting device to vary the richness: 
of the mixture: 
What is claimed is: 
1...nia, System for controlling, the mixture of . 

50: 

richer when the pilot opens the air: throttle air and fuel for delively to an engine having an 
briskly... with the control as - described above, -75 air supply conduit, a throttle therein adaptedio's 
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be adjustably positioned, and fuel supply means 
having an output proportional to the engine Speed 
and whose output at any given speed is variable, 
a member movable to control the output of Said 
fuel supply means, an automatic fuel-air fioW re 
sponsive ratio control mechanism to actuate Said 
member to regulate automatically the fuel-air 
ratio at all operating positions of Said throttle and 
at different engine speeds, said control mecha 
nism including means responsive to the fuel input 
to said supply means, and accelerating pump 
means operated by the throttle to affect Said fuel 
input responsive means so as to increase the fuel 
output from the supply means to said engine. 

2. In a system for controlling the mixture of 
air and fuel for delivery to an engine having an 
air supply conduit, a throttle therein and fuel 
supply means having an output proportional to 
the engine speed and whose output at any given 
speed is variable, automatic fuel-air ratio control 
mechanism including means responsive to air 
foW in the air supply conduit and other means 
responsive to fuel flow to said Supply means to 
act on the fuel supply means to control auto 
matically the fuel-air ratio at all Operating posi 
tions of said throttle, a member movable to con 
trol the output of said fuel Supply means, and 
mechanism interconnecting said output control 
member, said automatic control mechanism and 
said throttle including means to actuate Said con- : 
trol member by said automatic control mecha 
nism to either increase or decrease the fuel, and 
means responsive to change in air pressure in Said 
conduit to act upon said fuel flow responsive 
means and affected by an increase in the preSSure 
resulting upon adjustment of the throttle to affect 
the automatic control mechanism to increase the 
fuel to obtain a fuel-air ratio favorable to fast 
acceleration. 

3. In a System for controlling the mixture of 4 
air and fuel for delivery to an engine having an 
air supply conduit, a throttle therein and fuel 
supply means having an output proportional to 
the engine speed and whose output at any given 
speed is variable, automatic fuel-air ratio control 
mechanism including means responsive to air flow 
in the air supply conduit and other means re 
sponsive to fuel flow to Said supply means to act 
on the fuel supply means to control automatically 
the fuel-air ratio at all operating positions of Said 
throttle, a member movable to control the Output 
of Said fuel Supply means, and mechanism in 
terconnecting said output control member, said 
automatic control mechanism and Said throttle 
including means to cause Said automatic mecha 
nism to actuate Said output control member to 
control the fuel-air ratio, and Said last mentioned 
means including air supply conduit pressure re 
sponsive means affected by any sudden opening 
movement of the throttle to act upon said fuel 
flow responsive means to actuate Said output Con 
trol member to increase the fuel until Said auto 
matic mechanism responds to the more open posi 
tion of the throttle. 

4. In a system for controlling the mixture of 
air and fuel for delivery to an engine of the type 
including an air supply conduit, a throttle therein 
and fuel supply pump means driven by Said en 
gine and whose fuel output at any given engine 
speed is variable, a first fluid pressure operated 
mechanism responsive to air flow through said 
supply conduit, a second fluid pressure operated 
mechanism responsive to flow of fuel to the intake 
of Said fuel Supply pump means, Said first and 
second mechanisms coacting on the fuel supply 

5 

5 

45 

50 
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65 
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8 
pump means to control the output thereof and 
thereby control automatically the fuel-air ratio; 
the improvement comprising a third fluid pres 
Sure operated mechanism responsive to the pres 
Sure in Said conduit between the throttle and the 
engine and associated with said first and second 
fluid preSSure operated mechanisms and said fuel 
Supply pump means for changing the action of 
Said first and Second mechanisms on said pump 
means to momentarily increase the fuel delivery 
to the engine upon a sudden opening of said 
throttle SO as to obtain a fuel-air ratio favorable 
to fast acceleration. . . . . 

5. In a fuel System for an internal combustion 
, engine, an air conduit, a fuel conduit, operator 
Operative throttle means for controlling the flow 
through said air conduit, regulating means in 
cluding a servo-piston, for controlling the fow 
through said fuel conduit, said regulating means 
including means responsive to fluid flow through 
Said air and fuel conduits so as to regulate said 
Servo piston in Such manner as to maintain said 
flow in accordance with a predetermined formu 
la establishing a ratio between air and fuel flow, 
at all times, including the starting period of the 
engine, and means including an accelerating fuel 
pump having a diaphragm responsive to change 
in the fluid pressure in said air conduit and 
thereby to a quick movement of said operator 
Operative throttle means toward the full-open po 
Sition to provide a fuel output, and conduit means 
Operatively connecting the fuel output of said 
fuel pump directly to said fluid flow responsive 
means to cause Said fuel output to act upon said 
fluid flow responsive means so as to effect move 
ment of Said Servo-piston, in the direction cor 
responding to an increased fuel delivery to the 
engine. 

6. For use in a fuel system for an internal com 
bustion engine having an air conduit, a fuel con 
duit, and operator-operative throttle means for 
controlling the flow through said air conduit; 
regulating means including a servo-piston for 
controlling the flow through said fuel conduit, 
means responsive to fluid flow through said air 
and fuel conduits So as to regulate said servo 
piston in such manner as to maintain said flow 
in accordance with a predetermined formula es 
tablishing a ratio between air and fuel flow, at 
all times, including the starting period of the 
engine, and means including an accelerating 
pump having a diaphragm responsive to the fluid 
preSSure in Said air conduit and thereby to a 
quick movement of said operator-operative 
throttle means toward the full-open position to 
act upon Said fuel flow responsive means so as 
to effect movement of said servo-piston, in the 
direction corresponding to an increased fuel de 
livery to the engine, said accelerating pump fur 
ther having a fuel chamber and pair of passages 
directly connecting the chamber to said fuel flow 
reSpOn,Sive means and thereby to said fuel con 
duit, one of the passages permitting rapid flow 
of fuel in one direction only and out of said fuel 
chamber to affect said fuel flow control means, 
in response to throttle opening, and the other of 
the passages permitting the return of fuel to 
Said chamber from said fuel flow responsive 
means at a relatively low rate to prevent stalling 
of the engine in response to the subsequent 
throttle closing. 

7. For use in controlling the mixture of air 
and fuel for delivery to an engine having an air 
Supply conduit, a throttle therein adapted to be 
adjustably positioned, and a pump having fuel 



2,641,23? 
9 

inlet and outlet conduits, the inlet conduit con 
nected to a source of fuel and the outlet conduit 
connected to said engine; the combination com 
prising an air pressure operated diaphragm, an 
air chamber and a fuel chamber Separated by 
Said diaphragm, Spring means to bias said dia 
phragm in a first direction, a pair of conduits 
for connecting the fuel chamber to a source of 
fuel, one of the conduits permitting rapid flow 
of fuel in one direction only and out of said fuel 
charnher upon novernent of Said diaphragm in 
said irst direction, and the other of the conduits 
for the return of fuel to Said chamber at a rela 
tively slow rate upon movement of Said dia 
phragm in a second direction, a third conduit for 
connecting the air chamber to the throttle con 
trolled air Supply conduit So that upon a rapid 
opening of said throttle the movement of said 
diaphragm in said first direction may be effected 
for discharging fuel from Said fuel chamber, 
inaeans to vary the fuel output from Said pump 
to said engine, a fourth conduit directly con 
recting said pair of conduits to Said last men 
tioned means, and Said last mentioned means 
being directly affected by the fuel discharged 
from the aforesaid fuel chamber to momentarily 
increase the fuel output to said engine by said 
ls). 
8. The combination defined by claim 7 in 

which said other conduit is SO restricted and ar 
ranged as to retard the return flow of fuel to 
the fuel chainber and thereby momentarily re 
ta' di Sajdi output, varying means from decreasing 
the fuel output from Said pump to said engine 
upon a rapid closing of said throttle. 

9. In a System for controlling the mixture of 
air and fuel, for delivery to an internal combus 
tion engine, an air conduit, a fuel conduit, manu 
ally actuated means for controlling the flow 
through. Said air conduit, means including a 
servo-piston for controlling the flow through said 
fuel conduit, means for delivering the contents 
of Said fuel conduit to the combustion chambers 
of the engine concurrently with the delivery of 
the contents of said air conduit to Said combus 
tion chambers, whereby the contents of said two 
conduits become commingled in said combustion 
chambers, to produce a mixture in which the air 
and fuel bear a predetermined ratio, One to the 
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other, in accordance with the concurrently pre 
vailing Settings of said above-recited air flow 
controlling means and fuel flow controlling 
means, and means for Subjecting said piston to 
fluid under pressure, Said last named means com 
prising a cylindrical reservoir, a fluid conduit 
leading thereto from a pressure source, a non 
return valve in said conduit, and a second con 
duit leading from Said first conduit to said servo 
piston, and a Spring-pressed piston in said cy 
lindrical reservoir, to control the pressure main 
tained therein. 

10. In a system for controlling the mixture of 
air and fuel for delivery to an engine having an 
air Supply conduit and a throttle therein adapted 
to be adjustably positionel; the combination 
comprising fuel Supply pump means having an 
output proportional to the engine speed and 
driven by said engine at a variable speed and 
whose output at any given speed is variable, a 
member movable to control the output of said 
fuel Supply pump means, an automatic fuel-air 
ratio responsive control mechanism including 
means responsive to fuel input to said pump 
means, Said control mechanism to actuate Said 
member to regulate automatically the fuel-air 
ratio at all operating positions of the throttle, 
and fiuid pressure responsive means effective 
upon rapid opening of the throttle to directly 
and mcinentarily act upon the fuel input re 
sponsive means to cause said output control 
member to increase the fuel supplied from Said 
fuel pump. 

DESIRE J. DESCHAMPS. 
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