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This invention relates to a carburetor for an
mterna,l combustion engine and particularly to
means for operating sivch a carburetor so as o

provide impiroved acceleration characteustlcs of
the engine.

It has prevmusly been. proposed to provids, in
- & carburetor for an internal combustion engine,

8 device responsive to the air pressiure in the air
induction system at s point downstrﬂam from
the throttle and effective upon an increase in
such pressure, such ‘as accompanies a sudden
opening moverent 6f the thirottle, to inject into
the air sfream an additional supply of fueél so
as 1o rapidly accelerate the engine.

co-pending application for Carburetors, Serial No.
491,096, filed June 17, 1943, and matured into
Patent No 2,442,046, issued May 25, 1948.

With devices dependeat for their action ﬁpon'f |
Varlatmns 1n air pressure there is an unavoidable
small time lag between the movement of the

-thrott e and the resultant increased or decreased

pressure, and there is a. further small time lag
una,vmdably incident to the transmission of the
mcreased or decreassd pressure to the devices
which are used to deliver increased or decreased
Furthermore, the variations in

amounts. of. fuel. .
air pressure are not necessaery exactly com-

Examples
of such demce& are shown and descrlbeu in my

(CL 261—-—-34)
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mensurate with the rate of movemient of the

throttle and there may be indeterminate varia- Jf}

tmns in the increased or decreased pressures.

mcreased fiel flow thiu the main fuel condmt

the said means ‘preferably also serving upon -
sudden closing movement of the throttie to pro=

‘vide decreased fuel ﬂow thru the main fuel con--

duit.
A further ObJECt of the 1nvent10n is tcn pr{JVIdE-
certain improved feafures of. constructmn and:
arrangement of parts which. serve to effectively
ehable thée throttle operated devme to accom-
plish the desired results. :_
- Other objects and adva,ntages of the presmt |

invention will become apparent from & considera-

tion. of the appended specification, claims and

drawing which shows a. somewhat dlagrammai}m
111ustrat10n of an internal combustion: engme.
carbureter embodmng the prmcmles of my inven-
tmn |

Refer ring to the dr&wmg, there is shown. a. body

12 of a carburetor for an aircraft type internal

combustion engine. Air enters. the curburetor
body 18 at an inlet ¥Z and flows. thru a Venturi
restriction 14 and a passage 15, past a throttle
16 and a fuel discharge nozzle IB to an eutlet 20.
A supercharger may be provided between the out-~
let 20 and the intake manifold of the engine. In
certain cases the supercharger may be upstream |
from the inlet 12, or two superchargers may be:
used, one in each place |
The Venturi restriction 14 produces a pressure
dlfLerentml between the inlet 12 and the throat

- of the restriction which varies substantially in.

" The principal cbject of the present invention

is to avoid the before-mentioned and other ob-
jections which are sometimes encountered when.

entire dependence is placed on chaiiges in air

‘pressure, without however sacrificing the advan-
_tages 1ncldent to prior mechamsms

"1 (.

prawdmg 2 means Whmh i mechamcally con—
nected to opergte in unison with the throttle

and which serves in conjunction with associated

elements to provide a fuel flow thru g secmdaw

fuel conduit, or fuel flow at an incrsased or de-
cleased rate thru the main fuel conduit, the

said means being operable opathig L'rpon svdden
- movement of the throttle.

The saldi

The said migang on.
account of its m9ch&1110&1 connection with the

cll"'-:'l_r"-' :
il

~ passage per unit time.

40

45

accordance with the square of the velocity of
the air passing thru the restriction. Since the-
cross-sectional area of the. venturi is mnstant

« this pressure differential may be taken as a

measure of the volume of air flowing thru the
In order to cbtain a
pressure differential varying as a function of the
mass ef air per unit time flowing thru the
venturi. 14, uhe pressure differential between the
entirance l2 and the throat of venturi (4 is
utilized to create an air flow thru a secondary air
passage extending from: entrance 12 to the throat
of venturi 14. A plurality of impact tubes .22

18 pmmded whose. open. ends project into the

| entmnce 12 to receive the impact of the entering

throttle is free from any t1mﬂ lag and is entlrerv._ |

pt}smw and determmate in its action.
A still furthes

otherwise, and servine

thru a secondary fuel conduit and to glse pr (}Vlcte

- object of the invention is to'
provide a singte means opeérdabie with the throtile,
Whethef mechamca,lly conuected therewith or
upon sudden operiing .
mﬂvemenl: of the throttle to provide a fuel flow

ol

air. The secondary air passage may be traced
from entrance {2, thru tubes 22, a passage 28
interconnecting the impact tubes, a conduit 25,
a conduit having a restriction at 28, a conduit 39,
a restriction controlled by a valve 32, a chamber

34 and a passage 36 in the body 10 to the throat -
‘of the venturi (4. The conduits 26 and 39 are

connected. respectively with chambers 3% and 40

55 In a pressure meter indicated generally at 42,




~ flow thru restrictions 86 and 92.

~ sage 5.

- of the jet device 54

3
'The fuel enters the carburetor from a fuel pump
or other ‘source of fuel under superatmospherlo
pressure. It flows thru a conduit 44, a valve 45
- in-a pressure regulator generally indicated at 48,
-a conduit 53, a mixture control unit generally

2,540,785

nection is indirect and extends thru devices fo
be described. The pressure in the chamber 104

~ is the same as that in chamber 68 of pressure -

D

indicated at 52, a jet system 54, past an idle
valve 58, thru a conduit 58, a valve 80 in a second -
pressure regulator 62, and a conduit 64 to the fuel
discharge nozzle 8. These several conduits and .

connections will be referred to oollectlvely as the
- “main fuel conduit.”

The pressure regulator 48 includes a diaphragm

66 separating a pair of expansible chambers 68

| position. A restnotmn ‘T4 connects the cham-
bers 68 and 19. The position of valve 46 1s de-
- termined by the balance between the pressure

in chamber 70 acting on the diaphragm 66 in

the valve closing direction and the spring 72
plus the pressure in chamber 68 acting on the

dlaphragm 66 in the valve opening direction.
If the balance between these forces is upset,
the diaphragm 66 and valve 46 move untll the'

balance is restored.

The mixture control unit 52 mcludes a - disc
valve 16 fixed on a shaft 78. The disc valve

716 controls the flow of fuel thru ports opening
 into conduits 88 and 82 which lead into the jet
system 54.
illustrated in full lines in the drawing, fuel can

flow to the jet system only thru the conduit 80.
This full line position of the disc valve 76 is

When the dise 76 is in the position

10

- and 70 and connected at its center to the valve .
- 86, A spring 72 biases the valve 46 toward open-

;- chamber 68, conduit

regulator 48, and the pressure in chamber 100
may be the same as that in the fuel line down-
stream from the jet system. The position of
valve 98 is determined by the balance between
the differential of the pressures in the cham-

bers 38 and 40 plus the spring 98 acting in the

valve closing direction and the differential of

_the pressures in the chambers (04 and 100 act- )
ing in the valve opening direction. | -

A portlon of the fuel entering pressure reg-

'ulator 48 flows thru chamber 170, restriction 74, o
108, chamber 104 in the
‘pressure meter 39, past the valve 86, and thru .

drain conduit Hﬂ The pressure in chamber

68 is a measure of the pressure in chamber 10,

20

~which is substantially the same as the pressure
on the upstream side of the jet system 54. For.

- any given . constant. cross-sectional area of the

e
it

fuel passages thru the mixture control device

52 and the jet system 54, the pressure differential
2CYOSS them is g measure of the fuel flow thru

5 them. Increased cross-sectional area thru the

- mixture control device and the jet system re--

- duces the pressure in chamber 710, thus chang-
- ing the-balance of pressures on the diaphragm

30

66 and permitting the valve 46 to move in open-
ing direction and increase the fuel supply. Con-
versely, decreased cross-sectlonal area 1n01eases

- the pressure in.chamber 78 and CauSEeS the va.lve |

known as: the “lean” position of the mixture

control 52.

fuel can flow thru both the conduits 88 and
82.

The disc valve 7§ can also he moved
1o a “cutoff” posmon wherein 11; outs off the
flow thru both conduits 80 and 82.

The conduit 89 conducts fuel elther thru a

. fixed restriction or jet 84, or thru a restriction

- 86 controlled by an enrlchment valve 88 biased
The conduit
TF'uel

10 closed ‘position by a spring 90.
82 conducts fuel to a fixed restrlotlon 92.
flowing thru the restrictions 86 and 92 also flows
thru another restriction .93 which limits the total

When the disc valve 16 is in the.
~ dotted line position shown in the drawing, the

The dotted line position of dise valve 71§

~ is termed the “rich” position of the mixture
control.

~The valve 88 ,

48 to move in closing direction. )
The valve 46 is further controlled by vary-

3 ing the pressure in the chamber 68 by means of

the pressure meter 42 and devices associated

therewith. As already explained, the valve 96

~ of the pressure meter 3§ is positioned in accord-.

40

ance with the balance between two Zforces,

one of which tends to close the valve and varies

in accordance with the mass of air entering
the carburetor, and the other of which tends

- 1o open the valve and varies in accordance W1th

4

60

is normally closed, but opens at high pressure
differentials across  the jet system to increase

| -_the fuel-to-air ratio under heavy load conditions.
The pressure meter 42 has -a diaphragm 94

Hseparatmg the chamber 38 and 40, this dia- ‘55
A

phragm being connected with a valve 86.
spring 98 biases the valve 96 for movement in

the mass of fuel flowing thru the carburetor. :

It will be apparent that increased air flow in
the main air conduit tends to move the valve
96 in the closing direction, thus increasing the
pressure in chamber 68 and moving the valve
45 in the opening direction. The resultant in-

creased fuel flow increases the pressure differ-

ential between the chambers 104 and (90, thus
tending to move the valve 8% in the opening

- direction. These two opposing tendencies es-

tablish a balance. Similar, but reversed, :results

- follow from a decreased air flow.

Tho before-mentioned valve 32 in the second-'_

. ary air passage constitutes a second restriction

the closing direction. The meter 42 also has -

a chamber 100 separated from the chamber

28 by a diaphragm 102, and a chamber {04 sep-

~ arated from the chamber 48 by a diaphragm
{06, -

connected with the valve §§.

The diaphragms 102 and {06 are operably
‘The chamber 104
~ is connected by a conduit 188 with the cham-
~ ber 68 of the pressure regulator 48, and the
downstream side of the valve 26 is connected

~therein, the

first restriction being at 28. It will

 be clear that closing or partial closing of this

00 |
“and correspondingly decreases the pressure drop

65

by a drain conduit 118 with the main air pas-

nected to the fuel tank or to any point having

B a relatively low, substantlally constant; pressure.

The chamber 189 is connected by a conduit 112
with the conduit B8 at the downstream side
The last-mentloned con-

The connection of drain conduit {0
with the main air passage 5 is shown by way

- of example only. It may alternatwoly be con-

70

valve increases the pressure drop at that- point,

at the restriction 28. Decrease of the pressure

~drop at 28 decreases the pressure differential on
- the dlaphragm 94 and tends to move the valve

96 in the opening direction, and to thus de-
crease the fuel flow in the manner already de-.
scribed. - Similarly, movement of the valve 32

in the opening direction incr eases the- fuel flow.

‘The valve 32 therefore serves as a means for
regulating the fuel flow supplementally to the

regulation effected by variations in air veloo1ty

The valve 32 is connected with a bellows {4 filled '

- with a fluid having a substantial coefficient of

75

thermal expansion. Increased temperature or
decreased pressure in the chamber 24 causes:



connected to the conduit '58.

of throttle 3.

- 2,540,785

'
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1

'

the bellows to expand and move the valve 32 4n

the <losing -direction, thus decreasing the rate

of fuel supply. Decreased temperature -or in- |
ereased pressure in the chamber 34 -causes the

bellows 1o collapse and move the valve :32 in the
opening dlrectmn

-fuel supply.

The pressure Teﬂ'ulat@r 62 .operates to ‘main-

tain a substantially constant pressure on the
downstream side :of the jut system 54 and there-
by to prevent variations in pressure at the fuel
discharge nozzle 48, which may be due to oper-
-gtion of the throttie or to variations in engine

speed, from reaching the downstream side of the

Jet.system and affecting the fuel flow. 'The pres-
sure regulator $2 includes @ pair of expansible

thus r:'&-ncreasing the rate -of

6

Upon opening of ‘the throttle i6, the pressure

meter 42 :and the deviees associated therewith,

ﬂpemtingas .Tal'l’fea}dy ‘.d_esgrj.'bea’ <erve to ineresse -

the rate :0of Tuel :supply so as to maintain the
same fuel-to-air ratio, but when there is g sud-
cen opening «of the throtile, such as accompan-

ies.‘a ‘sudden acceleration 'of the engine, the said

- ‘pressure ‘meter :and associated devices, as here-

i

-~
..!.;!

chambers 116 and 118 separated by a flexible

diaphragm 120, which is attached :at its center
to The valve §86.
60 toward closed position.
connected thru a conduit 124 to the conduit 26
and thence thru the passage 24 and-impact tuibes
22 to the air entrance 12.

At low air flows, such as are- encountered under
idling conditions, the pressure differential set up
by the venturi 44 tends to be erratic, and is not

‘a Teliable indication of the volume of air enter-

ing the engine. Provision is made to control the

Tuel flow directly in accordance with the throttie =,
- position at such times.

The spring 98 in the
pressure meter 42 acts on valve 96 in the clos-
ing direction.

aﬁtlﬂg on diaphragm 94 is -small, as under low

air flow conditions, the spring 88 becomes the j-

predmmmatmg force acting on valve 96. A clos-

closure of valve 96 increases the pressure in
chamber {44 of pr essure meter 42 and thence in
chamber 68 of pressure regulator 48. Purther-
more, the spring 72 of pressure regulator 48 bhi-
ases valve 48 in an opening or fuel ﬂow increas-
ing direction. |

- The idle valve 56 is pwotally attached to 2
1ever {26, whose opposite end is connected by a
link 128 to an arm {30 fixed on the shaft 132

‘positions near its closed position, usually term ed
the idling range. As the throttle moves into
the idling range, thereby decreasing the air fHow,

the idle valve 55 moves foward closed position. .

At the same time, the springs 98 and 72 cause
operation of valve 4% in an openhing direetion.
The valve 46 is thereby opened sufficiently so
that its restrictive effect on the fuel fiow is less
than that of the idle valve 586. Therefore the

A spring 122 biases the valve
The chamber {18 is

The chamber 116 s

When ‘the differential pressure-

‘The idle valve is normally wide
~open when the throttle is beyond a range of

Bid .

e
ot

3 }

™
t':\ *':'

‘ing movement of valve 86 causes an increase in
the fuel flow thru the main fuel line, since the

Dt

tofore ‘deseribed, may act too slowly, with the
result that 'the fuel-<to-gir ratio :is Seriously re-

‘duced -during the period of :aceeleration. Simi-

lar, but opposite, conditions result from .a sud-
den closing of ‘the ‘throttle, ‘such as aacompan-
ies a sudden deceleration of the engine. To
meet this condition, means have bsen provided,
‘as illustrated for instance in my sald co-pend-
ing applicgtion, for utilizing the suddenly in-
creased or decreased air pressure in the mein =ir
conduwit to ‘eause an incregsed -or decreased
quantity of fuel to ‘he delivered during a limit-
ed pertod of time. In accordance with the pres-

ent iInvention, similar results gre ohtamed with-
O depending upon changes in air pressure but

by means mechanically operable 111 accordancp
with the throttle movement.

The afcresaid means mechamcally oper able in

accordance with the throttle movement, can be
widely varied as to details but, by way of ex-
ample, T have shown a valve unit {34 having s
chamber 436 connected ‘with the fuel conduit 44

""""

by means -of = conduit 138. A conduit {140 leads
fromthe chamber {36 toa supplemental dischar ge
nozzle (42 in the main air passage. The valve
unit 134 also has chambers 1448 and 148 separated

by a flexible diaphragm 48 and connected by a

restriction 158. Operably connected with the dia-
rhragm 148 is a valve 152 which normallj closes
the conduit 149 gand which ls biased toward 11:3
closed position by means of a ¢oil spring 154 in

.+ the chamber 148, the valve being normally closed.,
"The conduit 138, the chamber 125 and the con- |
c{mt 140 will be referred te collectively as the

“secondary fuel conduit.”
Tor operating the valve unit 24, 1T provs.de a,

, pressure unit in the form of an accelerating

pump, generally indicated at 155, The nump
comprises a cylinder {58 with a plunger {63 mov-
able therein, The plunger 160 is ‘connected to
be operated in unison with the throttle (8 and

as shown there is a rod 162 exiending thru the

right end of cylinder 158 and connected to a link

{83 whieh is in turn connected to the arm !"'ﬂ |

attached to the shaft 122 of throttle 8. A pin

{86 carried by the plunger (68 extends into a slot N '
5 in the rod 162 and is engaged by obposed coil

springs {58 and 178 carried in the slot -whic’h

tend to center the pin {66 therein.

fuel flow under idling conditions iz controlled -

primarily by the valve 86 in accordance with the
position of the throttle, and not by the pressure
meter 42 in accordance with the mass of air
entering the engine.

While I have illustrated a particular type of

carburetor, it will be appreciated by those skilled
in the art that my invention may be applied with
equal facility to other types of ﬂmburetf}rs

A54)

{3

The

carburetor illustrated may, for example,.be mod-~
ified by omitting the pressure regulator 48 and

placing the valve 88 of the fuel meter 42 di-
rectly in the fuel line between the pump and the
mixture control 52, This would require. that the
valve 9% be reversed so that it would open in a

rectmn, the same as the present valve 46

-~ downward direction and close in .an upward d1-

“mentioned conduit

W '“ :

‘The left end of the cylinder 158 is connected

by conduit 112 with the chamber 144 of the valve

unit 134 and is alze connected with the before-
{12 thru a restriction {74. The
right end of the cylinder 158 is connected by a
conduit i76 with the chamber 146 of the valve
unit 134 and is also connected by a -conduit 1718
with the before-mentioned conduit 98 af the
downstream side of the idle valve. The connec-
tion from the chambher 188 of the pressure meter
42 may be traced thru the conduit 42, the te-

striction 174, the condu:l.t 1712 the chambm 144,
the restriction {89, the chamber 146, the conduit -
176, the right end of the cylinder 153 and the con-
duit {78 to the conduit §3. Thus when there ig
no movement of the plunger {59 the pressure in

the chamber {80 is the same as the pressule at

the downstr eam side of the :u:lle valve




~ throttle opening.
it will be apparent that the connections for vary-

- b8, that its e

_..7

2,540,735

When the throttle 16 is moved suddenly in the

" opening direction the plunger 160 is moved sud-

denly toward the left, thus forcing fuel thru the
conduit 172 into the chamber 144
 drawing fuel thru the conduit {76 from chamber
146. This causes the diaphragm {48 to move up-
ward to open the valve 152 and permit fuel to

flow thru the conduit (40 to the supplemental

discharge nozzle 142 and effect a “boosting” ac-
tion. The increased pressure in the chamber {44

will be dissipated thru the restriction 150, but

by making this restriction of a suitable size the
- valve 152 can be kept open for any required length

and with-

creases the pressure ther em and th1s decreased .

pressure disturbs the balance theretofore ex1st-' |
ing in the pressure meter and the valve 86 is

moved in the upward or opening dlrectmn This

decreases the pressure in the chamber 104 and

- correspondingly decreases the pressure in. the

~ chamber 68 of the pressure regulator 48, thus

10

of time to permit the engine to fully accelerate

before the supplemental supply of fuel is cut off.

~As soon as the pressures in the chambers {44 and
146 are equalized, the valve I52 is closed by the
spring {54, |

Sudden movement of the plunger 160 toward |

the left also forces some of the fuel thru the re-
striction 174 and the conduit {12 into the cham-
ber 100 of the pressure meter 42, thus increas-

- ing the pressure in that chamber. This increased

pressure disturbs the balance theretofore exist-
ing in the pressure meter, and the valve 986 is
moved in the downward or closing direction.
This increases the pressure in the chamber 104
“and corr espendmgly increases the pressure in the
chamber 68 of the pressure regulator ‘48, thus
moving the valve £6 in the opening direction and
increasing the rate of flow of fuel thru the main
fuel conduit and effecting an additional “boost-
ing” action. This increased pressure In the
chamber 100 is maintained so long as there is

increased pressure in the chamber (44 of the .

valve unit 134. When this increased pressure in
the chamber 144 is dissipated thru the restric-
tion 150, the pressure in the chamber {00 is cor-
respondingly. reduced and the valve 8§ is per-
mitted to move to the position determined by the
new balance of pressures established by the in-
creased air flow resulting from the increased
From the foregoing description

~ ing the pressure in the chamber 180 constitute
supplemental fluid operated means for operating

- the pressure regulator 48 additionally-to the nor-

mal operation thereof, the said normal operation
'bemg in accordance with mrletlens 111 air pres-
sure differential. | -

From the foregoing descnptlon it will be ap- U5

parent that the sudden opening of the throttle
and corresponding sudden movement of @ the

plunger {58 toward the left serves not only to

open the secondary fuel conduit to permit to pass
therethiru, but also to increase the rate of flow
of fuel thru the main fuel conduit.

When the throttle 18 is moved suddenly in the
~ closing direction the plunger 169 is moved toward
the right, but the spring 168 is compressed and
the plunger movement may be relatively slow.
Some of the fuel in the right end of the cylinder
- passes thru the conduit {76 into the chamber
146, but the valve 152 is not moved inasmuch as
it is already closed. At the same time some of
the fuel passes thru the conduit 178 into the
~conduit 8. The quantity of fuel so -delivered
into conduit 88 is so small, however, compared
- with the amount regularly flowing thru conduit
ect on the operation of the engine
- 1s' not appreciable. Fuel is simultaneously with-

20

I
o

30

moving the valve 46 in the closing direction and

 decreasing the rate of flow of fuel thru the

main fuel conduit and effectmg a “robbmg”

action.
Tt will be clear that fuel can ﬂew 1nto the lef’b
end of the cylinder only at the rate permitted

by the rectrictions 150 and 174. By properly de-

termining the sizes of these restrictions the rate -

of movement of the plunger 160 under the in:

fluence of the spring 168 can be predetermined,
with the result that the before-mentioned de-
creased pressure in the chamber 160 can be main-

‘tained for a period of fime sufficient to permit

the engine to fully decelerate before the rate of

fuel flow is increased to that determined by the

new balance of pressures in the pressure meter

- established by the decreased air flow resultmg
- from the decreased throttle opening.

When the throttle is moved slowly in the open-

'1ng direction. or in the closing direction, the
‘plunger 160 is moved slowly; and the restriction

{58 maintains an equalized pressure in the cham-
bers 144 and 148. The valve 152 remains closed
and there is no change of pressure in the chsmber

__ It has been made clear that upon a sudden

“opening movement of the throttle a single means,

that is the pump (56, serves in association with

~ other parts to cause fuel flow thru the secondary

4i

fuel conduit and also to cause increased fuel
flow thru the main fuel conduit, and that this
same means upon a sudden closing movement of |

the throttle serves to cause decreased fuel flow '

- thru the main fuel conduit. It is therefore.to be

b=

50

understood that. when a single means serves as
sated, the invention is not necessarily limited to a

mechanical connection between such means and

the throttle, it being only necessary that the
means be operable when the throttle is suddenly
moved whether as the 1esult of mechanical con-
nection or otherwise. ~
While I have shown and descrlbed - certsm
preferred embodiment of my invention, other

modifications thereof will readily occur to those -
skilled in the art, and I therefore intend my in-

vention to be 11m1'i;ed only by the appended

- claims.

bd

80

70

drawn thru the conduit 172 from the chamber

|44 and is also withdrawn thru the restriction

114 and the conduit 112 from the chamber 100.
Withdrawal of fuel from -the chamber-100- de- -

~ Iclaim as my invention:

1. A fuel supply system for an mternal com-~
rbustmn engine, comprlsmg a passage mcludmg

a venturl therein for air flowing to said engine
for combustion purposes, a throttle for centrol-

ling the flow of air thru the passage, a source of
fuel under pressure, a main fuel conduit con-

nected with the fuel source and serving to supply

fuel to the engine, means controlled by variations
in air pressure differential at the venturi for
varying the rate of fuel supply thru the main fuel
conduit in accordance with variations in the rate

of air flow, a seee"lda,ry fuel conduit connected

with the fuel source and adapted to upply fuel

to the engine, two chambers connected by a re-

striction and separated by a flexible d1aphragm |
a, valve operebly connected with the diaphragm

and biased to normslly close the secondary fuel
- conduit, a pressure unit comprising a cyhnder

and a plunger therein mechanically connected to
be moved mth the throttle upon movement



9 |

-tlgereof in the opening direction, and two con-

duits cenneotmg the end portlons of the cyl-
inder W1th the respectwe chambers wherﬂby

'throttle movement in the ope mnﬂ' dlrectmn
“serves fto force liquid into one chamber and to
‘withdraw liquid from the other chamber and to

thereby tend to move the disphragm in the. valve

opening direction, the dissipation of liquid thru
-the restriction permitting the spring. $o hold the
valve closed when the throttle and plunger are
meved siowly but the valve being opened in op-
position to the spring when the throttle and
plunger.are moved suddenly.

2. The combination in g fuel supply systﬂm for
an internal combustion engine, a passage includ-
ing a venturi thereon for air fiowing to said
engine for combustion purposss, a throttle for

controlling the flow of air thru the passage, a

fuel conduit serving to supply fuel to the engine
and having a jet system therein, a pressure regu-

lator including a valve for controlling the flow

of fuel thru the fuel conduit, a pressure meter
having two chambers. sepamted by .a flexible dia-
‘phragm and connected to apply to the.diaphragm
pressures varying with the air pressure differen-
tIEtl at the venturi, the pressure meter also hav-
ing a first fuel containing chamber which is
unrestrictedly connected with the pressure regu-
lator and in which the pressure is wvaried by a
pressure controlled valve so that pressure varia-

tions in the said chamber operate the pressure

regulator and the said pressure meter also
having a second fuel containing chamber con-

nected with the fuel conduit at the low nressure -«
side of the jet system, and a device hydraulically

connected in series ketween said second cham-
ber and the low pressure side of said jet system,
and mechanically connected for operation in
unison with the throttle ang serving upon
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controlhng the flow of fuel thru said main aid
secondary conduits respectively, operating means
for each said valve, each operating means in-
cluding an expansible chamber having a movable
wall connected to its associated valve and adapted
to move said valve in a direction to Increase the
fuel flow thru its associated conduit in response
t0 an increase in .pressure in said chamber, a
throttle for controlling the flow of combustion air

to said engine, a pump operable in one direction

or the other upon an opening or closing move-
ment of the throttle, connections hetween the
pump and said chambers enabling the pump to
increase the pressure in both chambers upon
movementin.one dirgetion and enabling the pump.
to decrease the pressure in the chamber for- the
first valve upon movement in the other direction,
and a pressure relief passage for said chambers
including a fixed restriction, said passage being
effective to avoid pressure changes due to slow
opening movements of said pump and said re-
striction enabling the pump. to-be effective upon
8 rapid opening movement of said throttle to.in-
crease the pressure in both chambers and thereby:
cause an opening movement: of hoth said valves:
for a predetermined time and to be.effective upon:

a. rapld closing movement of said throttle to de-
crease the pressure in the chamber for the first .

valve and thereby cause a closing mavemﬂnt of
said valve for a predetermined time. :
5. A fuel supply system. for an internal com-

‘hustion engine, comprising a main fuel conduit,

~ & secondary - fuel .conduit connected in .parallel

40

_sudden movement of the throttle to change the

pressure in said second chamber of the pressure
meter and thereby move the pressure meter.

Valve S0 as to operate th_e pressure regulator and

thereby temporarﬂy change the rate of fuel-

supply.

3. A fuel supply system for an mtemal COom-

bustmn engine, comprising a main fuel condu:tt
a secondary fuel conduit connected in parallel
with said main conduit, first and second valves
for controllmg the flow of fuel thru sald main
and secondary conduits respectively, nperatmg

means for each sald VELIVG each operatmg means |
1ncludmg an expans:tble chamber ha,vmg & MGV-

able wall connected to its associated valve and
~ adapted to move said valve in a direction to in-
- crease the fuel flow thru its associated conduit in
response to an increase in Dbressure in said, eham-—
ber, a throttle for contmllmg the flow of com-

bustlon air to said engine, a pump Operahle to
discharge fluid upon a opening movement. of the |

throttle fluid pressure connections between the

pump outlet and said chambers, and a pressure
relief passage from each of said chambers in-
cluding a fixed restrlctmn said passages bemg.

effective to relieve -pressures due to slow opening
movements of said throttle, said pump. being ef-
fective upon a rapid opening movement of smd
throttle to increase the pressures in said cham-
bers and thereby cause an opening m{}vement of
'both said valves for a predetermmed time.

4. A fuel supply system for an mtemal com---
bustmn englne comprising a main fuel condmt 9,
secﬂndary fuel conduit connected in mrallel Wlth_-
sgid main candult ﬁrst and. second valves for

with sald main conduit, first and second valves

for. contrallmg the flow of fuel thru said main

and secondary conduits respectively, .operating
means for each said valve, each aperating means.
including an expansible chamber havineg .a mov-.

able wall connected to .its associated valve and

adapted to move said valve in a. direction to in-
crease. the fuel flow. thru its associated conduit in

- response to an increase in pressure in.said. cham-

ber, a throttle for controlllng the flow .of .com-
bustion air to said engine, a pump mechanically

connected with said throttle to move in unison

therewith so as to discharge fluid upon .an open~
ing movement thereof, fluid pressure. connections

~ between the pump outlet and said chambers, and
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a pressure-relief passage from each of said charm-
bers including a fixed. restriction, said passages
being effective 1o relieve pressures due to. Slow
opening movements of sa,ld throttle, .said pump-

‘being effective upon a rapid opening movement
of said throttle to increase the. pressures in said

chambers and thereby cause .an opening .move-
ment of both. smd valves f01 a predetermmed
time, -
6. A fuel supply system for an internal com-
bustion engine, comprlsmg a main fuel conduit,
a. metering restrlctlon in said main fuel conduit,
first valve means for controlling the flow of fuel
thru said main conduit, means for operating said
first valve: means under all conditions .of engine
operation including an expansible chamber hav--‘“

ing a movable wall connected to said valve means

and fluid pressure means connecting said cham-
ber and .said main fuel conduit on the down-

stream side of said metering restriction, sald Valve-

operating means being effective upon an increase
in the pressure in said chamber to move said valve
means 1n. a fuel flow increasing direction, a -sec~ .
ondary fuel conduit connected in parsllel with

said main conduit, second valve means for con-

trolling .the flow of fuel thru said secondary con-

-duif, operatlng means for sazd second valve means;




- cluding a venturi therein for air

BT

includmg 8 Second e:-:pansmle chamber having

a movable wall connected to said second valve

means and adapted to move said second valve
means in a fuel flow increasing direction in re-
- sponse to an increase in pressure in said second
- chamber, means biasing said second valve means
- to closed position, a throttle for controlling the
- flow of combustion air to said engine, a pump op-
erable to discharge fluid upon an opening move-
ment of the throttle, fluid pressure means con-
necting the pump outlet with both of said cham-

~ bers, and a pressure relief passage for said cham-

bers including a fixed restriction, said passage
being eif

. pressure in both said chambers and thereby to
—cause an additional opening movement of said

 first valve means and to open said second valve

means for a predetermined time.

7. A fuel supply system for an internal cem-'-

- bustion engine, comprising a main fuel conduit,
a metering restriction in said main fuel conduit,
- first valve means for
. thru said main conduit, means for operating said
first valve means under all conditions of engine
operation including an expansible chamber hav-

ing a movable wall connected to said vaive means
- and fluid pressure means connecting said cham- .

ber and said main fuel conduit on the down-

stream side of said metering restriction, said

valve operating means being efiective upon an
increase in the pressure in said chamber to move

said valve means in g fuel flow increasing direc-
tion, a secondary fuel conduit connected in paral-
lel with said main conduif, second valve means
for controlling the flow of fuel thru said sec-
ondary conduit, operating means for said second

valve means including a second expansible cham-
- ber having a movable wall connected to said sec-

ond valve means and adapted to move said sec-

ond valve means in a fuel flow increasing direc-
- tion in response to an increase in pressure in said

‘second chamber, means biasing said second valve
means to closed position, a throttle for contrelling
~ the flow of combustion air to said engine, a pump

“mechanically connected to said threttle to move -

in unison therewith so as to dlscharge fluid upon

- an opening movement thereof, fluid pressure

means, connecting the pump outlet with both of

sald chambers, and a pressure relief passage for

- sald chambers including a fixed restriction, said

~ passage being effective to relieve pressures pro-

“duced by said pump upon slow opening move-

| _--men_ts of said throttle, said pump being effeetwe.
- ypon a rapid opening movement of said throttle

~ to increase the pressure in both said chainbers

and thereby to cause an additional opening move-

“ment of said first valve means and to open said
- second valve means for a predetermined time.

8. In a fuel supply system for an internal com-
~ bustion engine, the combination of a passage in-

engine for combustion purposes, a throttle for

conduit connected with the fuel source and
adapted to supply fuel to the engine, a normalily

~closed valve in the secondary fuel eonduit, a main
~ fuel conduit connected with the fuel source and
- serving to supply fuel to the engine, a pressure

regulator including a valve for controlling the

flow of fuel thru the main fuel conduit, a pressure

meter, separate from said pressure regulator,

ective to relieve pressures produced by
said pump upon slow opening movements of said:
- throttle, said pump being effective upon a rapid
opening movement of said throttle to increase the.

ontrolhng the flow of fuel

dowing to said-

controlling the flow of air thru the passage, a 65

source of fuel under pressure, a secondary fuel
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controlled by variations in air pressure differeii«
tial at the venturi, for normally controlling the
operation of the pressure regulator to vary the |
rate of fuel supply thru the main fuel conduit in
accordance with variations in the rate of air flow,
supplemental means for operatmg the pressure
regulator so as to temporarily increase the rate of

~ fuel supply to the engine, said supplemental

10

means including said pressure meter and a fluid

displacement device mechanically connected to

the throttle and operating in unison therewith
for opening the valve in the secondary fuel con-

‘duit and also serving upon sudden opening of
the throttle to cause said pressure regulator to
- temporarily increase the rate of fue] supply thru

the main fuel conduit.
9. In a fuel supply system for an mternal com-?,_

- bustion engine, the combination of a passage in-
cluding a venturi therein for air fiowing to said

~source of fuel under pressure, a secondary fuel
-egonduit connected

[
|

40

engine for combustion purposes, a throttle for

controlling the flow of air thru the passage, &

with the fuel source and
adapted to supply fuel to the engine, a valve op-

5 erating unit comprising two chambers connected
by a restriction and separated by a flexible dia-

phragm, a valve operably connected with the
diaphragm and biased to normally close the sec~
ondary fuel conduit, a main fuel conduit con-

‘nected with the fuel source and serving to supply

fuel to the engine, a2 pressure regulator including
a valve for controlling the flow of fuel thru the

‘main fuel conduit, a pressure meter controlled by
‘variations in air pressure dif
- turi and normally oper ating the pr essure regula-
tor to vary the rate of fuel supply thru the main

erential at the ven-

fuel conduit In accordance with . variations in the

" rate of air fiow, supplemente,l fluid operated

means for operating the pressure regulator addi-
tionally to the normal operation thereof, a pump

- comprising a cylinder and a plunger therein
" mechanically connected to be- moved mth the

45
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- 10. In' a fuel supply system for an ‘internal
combustion engine, the combination of a passage

| 1nclud1ng a venturi therein for air ﬂowmg to said .
~engine for combustion purposes, a throttle for'—_'_
controlling the flow of air thru the passage, a
~ source of fuel under pressure, a secondary fuel. |

80

throttle upon movement thereof in the Opemng S

direction, two conduits connecting the end por-
tions of the cylinder with the respective chambers

of the valve operating unit whereby movement
of the plunger serves to force liquid into one

chamber and to withdraw liquid from the other

chamber and to thereby tend to move the dia-

phragm in the valve opening direction;, and a

conduit connecting one end of the cylinder of the

‘pump with the supplemental fluid operated means,

whereby the said means operates the ‘pressure

‘regulator so as to temporarﬂy increase the rate '.

of fuel supply thru the main fuel conduit.

) condult connected with the fuel source and.

adapted to supply fuel to the engine, a normally |

closed valve in the secondary fuel conduit, a
“main fuel conduit connected with the fuel source

-and serving to supply fuel to the engine, a pres-
sure regulator including a valve for controlling

70

the flow of fuel thru the main fuel conduit, a
pressure meter, separate from said DIESSLHE reg-
ulator, controlied by variations in air pressure
differential at the Venturl f-or normally con-

trolling the operation of the pressure regulator, o

| ~to vary the rate of fuel supply thru the main fuel
~conduit in accordance with variations in the rate

of air ﬂow,_, EUDplementel means for eperating thaf-"-
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pressure regulator $o as to temporarﬂy vary the
rate of fuel supply to the engine, said supplemen-
tal means including said pressure meter and a

fluid displacement device mechanically connected
~ to the throttle and operating in unison therewith

for opening the valve in the secondary fuel con-
duit and also serving upon sudden throttle move-

- ment to cause the said pressure regulator to tem-
- porarily vary the rate of fuel supply thru the

main fuel conduit.

11. In &
combustmn engine, the combination of a passage
including a venturi therein for air flowing to said
engine for combustion purposes, _
~controlling the flow of air thru the passage, a
source of fuel under pressure, a secondary fuel
conduit connected with the

a throttle for

14

of air flow, and a fluid dlsplacement device mé-

| chamcally connected to the throttle and operating

in unison therewith and upon sudden throttle
movement in the opening direction serving to open
the valve in the secondary fuel conduit and also

- serving upon sudden throttle movement in the
- opening direction to cause the pressure meter to

10

fuel supply system for an 1nterna1 |

15

fuel source and -
adapfed to supply fuel to the engine, a normally -

closed valve in the secondary fuel conduit, a

main fuel conduit connected with the fuel source

20

and serving to supply fuel to the engine, a pres-

~ sure regulator including a valve for controlling -
the flow of fuel thru the main fuel conduit, a

pressure meter, separate from said pressure reg-
~ulator, controlled by variations in air pressure
~differential at the venturi, for normally con-

20

- trolling the operation of the pressure regulator -

to vary the rate of fuel supply thru the main fuel
conduit in accordance with variations in the rate

“Number

~operate the pressure regulator so as to tem-
porarily increase the rate of fuel supply thru the

main fuel conduit,
SCOT'I' P. HUNT
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