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Bend, Ind., assignors to Bendiz Avisiion Cor--
porat-on, Somh Bend, Ind., a corporation of

Delaware
Application Blay 11,
. 21 Claims,

This invention relates to carburetors and more
particularly to means for supplying an acceler-
ating charge of fuel to a carburetor under cer-
tain conditions of operation.

_ In all types of carburetors, including the type
‘wherein the fuel for ordinary operation is in-

jected under pressure, an increase in the rate of
air flow resulting from rapid opening movement of
the.throttle does not immediately produce g cor-
responding increase in the rate of fuel flow.
This slight lag in fuel delivery accompanying &
suddew. opening of the throttle results in a tem-
porary leanness of the mixture. In order fo

overcome this temporary leanness it has been-

common practice to ise a piston type pump di-
rectly operable by the throttle shaft and so ar-
ranged that a small amount of extra fuel is im-
mediately forced into the air strea.m as the throt-
tle is opened.

-Acceleration pumps of ‘this type have several
inherent disadvantages, especially when applied
to carburetors of the pressurs feed type disclosed
in the copending application of F. C. Mock, Se-
rial Number 202,206, filed April 15, 1838, In this
type of carburetor the throttle and the acceler-
ation pump may be at widely spaced points and
to mechanically connect them would result in the
use of an extensive system of cooperating link-

ages. This is especially hazardous in airerafl use
since any sticking or jamming of the piston or
linkage Jlocks the throtile.
kinematic relationship between the throttle and
the pump is difficult to obtain -in the design of
some carburetors.

It is an object oi the invention to provide im-
proved means whereby the tendency for the
mixture ratio to be temporarily lean immedi-
ately following an opening of the throttle is over-
come.

It is a further object to provide an accelera-

tion pump having greater accessibility so that

the pump capacity can be readily adjusted.
A further object is to provide a pressure feed

. carburetor having improved acceleration char-

acteristics.
Further objects and advanteves of the inven-

tion will be apparent from the following descrip- ..

tion, taken in conjunction with ihe accompany-
ing drawings, in which:

Figure 1 is a diagrammatic sectional view of
a device embodying the invention; .
*, Pigure 2 is an end view of the adapter flange
as indicated by the line 2—2 in Figure 1; '

1839, Serial No. 272,800
(€1, 281—34)

[,

bar snd nozzle taken on the line 3——3 in Fig-
ure 2;

Figure 4 is & sectlonal view of the accelera-
tion pump taken on the line d4—4 in Figure 1; )
Pigure 5 is a sectional view of another modi-

fication of the acceleration pump.

Figure 6 is a sectional view of another modi-
fication of the acceleration pump; and

Pigure 7 is g fragmentary view of the adapter
fiange depicting alternate arrangements for sup-
plying fuel to the acceleration pump.

Referring more specifically to Flgure 1, the
carburetor proper comprises an induction pas-
sage 18 leading to a supercharger {2 of an inter-
nal combustion engine of any desirable type.
The passage {8 is controlled by a throttle -14 op-
erable by a rod 16 extending from the pilot’s
cockpit or driver’s compartment. The operator
therefore directly controls the air charge to the

20 -engine while the fuel charge is automatically

23,

conirolled by apparatus hereinafter described.

- Anterior to the throttle 14 is an air inlet or
scoop {6 leading to a primary venturi 28 located
in series with 8 secondary venturi 22. Primary
venturi 28 is formed with an annular chamber
28 opening into the venturi in the vicinity of the

. venturi throat and commiunicaiing through pres-

30

Also, the necessary .

35

40

-a fuel discharge bar 38.

sure conduii 24 with the control unit hereinafier
described. The secondary venturi 22 is formed:
with an annular chamber 25 communicating
through a plurality of tubes 26 with the air
scoop 8 and through pressure conduit 27 with
said control unit.

Posterior to the throttle 14 is an adapter sec-
tion 28 forming a portion of the induction pas-
sage {8 and having g pressure responsive fuel
discharge nozzle indicated generally at 2§ which
coatrols the flow of fuel from the conduit 32 to
An acceleration pump
generally referred to at 8! is also carried by the
adapter section 28 and as shown is spaced ap-

. proximately 90° from the nozzle 29.

45
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Figure 3 is a sectional view of the ‘d:ischarge 88

The control unit comprises a hollow casing 38,
which may be formed from a plurality of die-
cast sections, assembled and secured together as
shown. The interior of the casing is divided into
five chambers 36, 87, 88, 39 and 48 by the four
flexible diaphragms 414, 42, 43 and 44, each of
which has its outer end clamped between adja-

cent sections of the casing to form a fluid-tight

gasket, and its central portion apertured and se-
cured to a control rod 45 by means of hubs 46, 47
and 48 having flaniges at their ends which clamp
the diaphragms between them and limit flex-
ure thereof to an annular looped portion be-
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tween the ﬁanges and the casing, which pemm‘:s _

vertical movement of the comtrol rod 45. The
hubs and disphragms are held in assembled re-
lation on the control rod by means of a threaded
cap 89 which terminates in a spherical end slid-
ably movable in a recess 50 at the upper end of
the casing, thus forming a guide bearing for the
control rod assembly. A spring 34 in recess 86
yieldingly urges the rod downwardly as shown.
The lower end of the control rod is connected
through a double ball-and-socket universal joint
51, with a fuel valve 52 of the sleeve type having
ports 53 controlling the admission of fuel to the
lower chamber 48. An adjustable stop 35 limits
downward movement of the ~control rod and
valve §2. An annular fuel chamber 54 surrounds
the valve 52, and has an annular groove adapted
to register with the ports 53. Any commercial

fuel pump arranged to deliver fuel at substan-.

tially constant pressure may be used to deliver
fuel to the fuel chamber 54. The one shown at
$5 is of a rotary type having a fuel inlet 56, fuel
cutlet 51 and a by-pass channel 58 controlled
by g pressure responsive valve 58,

The diaphragms used in the control unit are
preferably formed of material such as silk fab-
ric impregnated with Neoprene or other artificial
rubber compound. Such diaphragms have sub-
stantially no inherent resiliency.

In the operation of the device as thus far de-
scribed, fuel is delivered at substantially con-
stant pressure to fuel chamber 854, whence it
flows through ports 53, the effective area of
which is controlled by the axial movement of the
control rod 45, into the unmetered fuel cham-
ber 40, and thence through a passageway 60 con-
taining metering orifice 61, into the metered fuel
chamber 39, and thence through passageway 32
to the discharge nozzle 29 and discharge bar 30.
Unmetered fuel chamber 40 also communicates,
through a longitudinal passage 63 in the con-
trol rod 45 and cap 48, with chamber 36, so.that
the pressures in the two chambers are at all
times equal,

Chamber 37 communicates through passage- .

way 21 with the annular chamber 25 in the sec-
ondary venturi and is therefore subjected to the
pressure existing in the air scoop 18. Chamber
38 communicates through passageway 24 with

the annular chamber 23 in the primary venturi

20 and is therefore subjected to the pressure ex-
isting at the throat of said venturi. The differ-
ential in pressure between air scoop and venturi
throat is proportional to the square of the rate

of air flow. These two pressures acting on oppo-.
site sides of diaphragm 42 create a net force on’

the control rod which is also proportional to the

square of the rate of air flow and is in a direc--

tion tending to open ports 53 in slide valve 62
and increase the quantity of fuel flowing through
the control unit to the nozzle as the rate of air
flow increases.

* Flow of fuel from chamber 40 through pas-
sageway 60 and restriction 61 into chamber 39
resuits in a pressure drop across said restriction
" which is proportional to the square of the quan-
tity of fuel flowing. The fuel pressures in cham-
bers 40 and 39, differing in degree by the pres-
sure drop across the restriction, act on-opposite
sides of diaphragm 44 and create & net force on

10
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As a- result, for any given conditions of opera-
tion, the control rod assembly and attached valve
52 will move to a position such that the force
created by fuel flow will be maintained equal to
the force created by the air flow, Since these
forces are respectively proportional to the
squares of the quantities of fuel and air flow, it
is apparent that the square of the fuel flow is
maintained in constant proportion to the square
of the air flow and hence the mixture ratio, that
is the ratio of the weight of fuel to the weight of
air, is maintained at a constant value unless al-
tered by extraneous means such, for example, as
those disclosed in the copending application of
¥ C. Mock Serial Number 202,206.

The discharge nozzle sssembly 29, better
shown in Figures 2 and 3, comprises & nozzle
body 10, valve 12 arranged to seat at 13, cap 4,

. g diaphragm 16, and compression ‘spring 18, and

40

50

55

60

65

70

the control rod which is proportional to the -

square of the rate of fuel fiow and isin & direc-
tion tending to close valve ports 63 as the rate

‘of fuel flow increases, thereby opposing the pre-

viously mentioned force generated by air ﬂow.

is held securely in place in the adapter section
by screws 80, gasket 81, and packing 82.

Fuel under pressure is received from the con-
trol unit through conduit 32, whence it flows into
the annular fuel chamber 84 and through ports
85 into the chamber 8§, where its pressure is ex-
erted upon diaphragm 16 to cause valve 12 to
move oft its seat against the action of the com-
pression spring 18 and thereby allows the fuel
to flow through passagewsays 88, 8% and 90 and
to discharge through the orifices 92 into the air
flowing through the induction passage (0. Noz-
zle cap 14 can be vented through the passageway
94 to either the atmosphera-as shown, or to ven-
turi suction or air scoop pressure to control the
fuel delivery pressure characteristic as fully ex-
plained in Mock-Partington. application, Serial
Number 243,067 filed November 30, 1938. In
place of the specific discharge bar and nozzle dis-
closed herein, any of the nozzle arrangements
disclosed in the above mentioned application may
be used. - .

The acceleration pump 3{ (see Figure 4) com-
prises three chambers—an inner chamber {02, an
intermediate chamber divided into two portions
i04, £06 by a web 130, and an outer chamber 108.
Chamber {08 is separated from the intermediate
chamber by a diaphragm {8 which has its outer
edge clamped between the pump hody- sections
12 and 114, and its center portion apertured and

. secured between the diaphragm cup member 116

and a plate {171 by the nut #18 cooperating with
the threaded bolt-like extension of the spring re-
taining cup {20. The diaphragm (10 is formed
with an annular groove as indicated at 122 so as
to provide a relatively large stroke-diameter ratio
for the diaphragm. A passageway (24 connects
the chamber U8 with the air conduit 10 at a
point posterior to' the throttle, The suction
transmitted through said passageway urges dia-
phragm {10 _to the left, in opposition to a com-
pression” spring 126, against an adjustable stop
128 which is locked in place by the locking nui
129. *

The body member |14 is provided with an in-
wardly extending radial flange or web {30 hav-
ing a relatively large centrat aperture 132 and
arranged to contact the plate 1§71 to limit move-
ment of the diaphragm {10 to the right. The
flange 130 “is also provided with a plurality of
apertures 134 to maintain unrestricted commu-
nication between the two pesitions of the inter-
mediate chamber. '

Chamber 102 is separated from the intermedi-

ate chamber by a diaphragm {40 which has its

76

outer edge clamped between the pump body sec-
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tion {14 and a pump boss 142 on the adapter sec-
tion 28 and its central portion apertured and se-
cured between a washer 146 and a flat headed
bolt 148. A bifurcated cylindrical cup {48 is

welded or riveted to the head of bolt 14§ and is -

adapted to engage an annular groove in a cylin- '

drical cap 150 which is riveted to the end of the.

pump valve 152, Lateral clearance as well as &
slight amount of endwise or axial clearance is

provided between the bifurcated cup {48 and the.
groove of cap 150 to permit a free but limited

lateral movement of the valve 152 relative to the
diaphragm after assembly, for purpose of self-
alignment.

The diaphragm (48 can be of the flat or un-_

formed {ype since its stroke need only be sufii-
cient to move the valve 152 a small distance from
the seat 184 in the pump nozzle body §56. .

The pump nozzle body is threaded into the
adapter section 28 at §57 and is provided with
a shoulder {58 cooperating with a step in the
nozzle cap (606 to securely hold said cap against
a shoulder 462 in the adapter section. Gaskets
84 and 165 at shoulders 158 and {62 prevent any

passage of fuel from the chamber (62 into the .
conduit {0 except by way of the valve 152-and

10

When the throttle is-suddenly opened the vac-
uum in chamber §08 is destroyed and spring. 128
urges diaphragm {10 to the right, thereby fore-
ing fuel from the ¢hamber {08 through the re-
striction 186 and passageway (80. A pressure is
thus created. in chamber §84 in excess of that
existing in chamber 182, This difference in
pressure ‘on opposite sides of diaphragm (40
urges the diaphragm to the right and opens.the
pump discharge valve {82. Since the fuel in.
chamber 102 is under g pressure at least equiva-

" lent to that in the main fuel nozzle conduit, fuel

will issue as a jet from the pump discharge ori-
fices 170.  After the fuel displaced by diaphragm
¢4@ has been forced through orifice 186 a condi-.
tion of pressure equilibrium will be re-established

- across the diaphragm {48, and the valve §52 will
" close.

.20

If the throttle is now partially or completely
closed, & high vacuum will obtain in the con-
duit (@ posterior to the throttle and hence in

- chamber (88, which will draw the diaphragm 118

K]
ol

seat 154. Apertures 166 and (68 in the pump .

nozzle body {58 afford unrestricted communica-
tion between the chamber {62 and the pump
valve and seat. .

The nozzle cap 66 is provided with-one or

.30

more orifices {78 which can be varied in size or -

number and location to respectively control the
rate and direction of the acceleration pump fuel
delivery.

A compression spring {72 urges the valve (52

and attached diaphragm {49 to the left against
the. valve seat $54. An extension (14 from the
end of the valve contacts the inner surface of the
nozzle cap 66 to limit the opemng movement
of the valve.

Chamber 182 is connected to chamber 104 :by -

passageway {86 and to a source of fuel by pas-
sageways {82 and i84. A restriction 188 in pas-

sageway {80 may be varied in size or completely 4;

eliminated to control the pump characteristics as
hereinafter explained. The passageway {84 may
lead to a source of metered. fuel such as the
metered fuel chamber 89.-0f the control unit-or

the main discharge nozzle supply conduit 32, as .

shown in Figure 2; or may lead to a source of
unmetered fuel such as the unmetered fuel

chamber &0 of.the control unit or the discharge

. against the stop 128 and refill chamber £88 with

fuel drawn from the conduit 32. Since the fuel

5 flowing from the control unit into conduit 32 is

metered in proportion to the sir flowing through
the air conduit, any fuel flow into the accelera-
tion pump-results in a decreased guantity dis-

charged from the main fuel nozzle and hence in

a deficiency of gasoline discharged into the air
stream. The rate of “fuel robbing,” that is the
rate of refilling the pump. chamber, can be con-

- trolled by varying the size of restriction (86 or

by using a restriction in the passageway-182; the
majority of engines, however, will continue to
operate and no ill effects are noticed from the
“fuel ropbing” action following a closing of the

. throttle even though the restrictions are omitted.

40

" If the pump orifices {18 have a combined area
which is relatively large as compared to the dis-
charge orifice of the main fuel nozzle, the pres-
sure in chamber 182 will decrease upon opening
of the valve {52 to a value less than.the normal
fuel nozzle discharge pressure and part of the

‘metered fuel which would normally be dischsrged

into the air stream from the main fuel nozzle is
diverted during periods of acceleration and dis-
charged through the pump discharge nozzle.

K Conversely, .by making the pump orifices small

snd/or increasing the strength_of the pump

- spring 472 a part of the fuel displaced by the.
, bump diaphragm {18 can be forced to discharge
" through the main discharge nozzle. . ;

conduit 57 of the engine driven fuel pump 55,

as depicted in Figure 7. -
tion with each of these arrangements is ex-
plained immediately herema.fter » "

Operation with fuel supply from metered fuel

Assume that the engine is operating at rela-
tively light load with s partially closed throttle.
The diaphragm {0 will be-urged to the left, in
opposition to the spring 128, against the stop 128

-‘The principle of opera- .

60

by vacuum transmitted to the chamber §08 from -

the mixture conduit §§ posterior to the throttle
acting on one side of diaphragm (46 and by the
pressure of the fuel’in chamber {08 acting on the

other side of the diaphragm. - Chambers 182, {08 -

and 106 are filled with fuel“under a pressure
equal to that of the fuel in-the metered fuel
chamber 38 or main discharge.nozzle conduit 32.
‘Since.the pressures -acting on opposite sides of
diaphragm 190 are equal, the pump valve 152
will be held in a closed posﬂ:ion by the spring
12,

70.
..and full of.fuel when the. vacuum is low.

portion of the metered fuel supply is thefefore

5

It is apparent that by proper adjustment of
the size of orifices {76, pump spring {72, and re-
striction £86, the total quantity of fuel delivered
to- the air stream during the aective period of-
pump operation ¢an be apportioned as desired
between the main fuel nozzle and the pump noz-
zle. It is-also apparent that the discharge period
of the pump can be lengthened or shortened by
meaking the. restriction 188 smaller or larger so

.as to vary the time required to re-establish an

equilibrium .of _Dressure -across the dlaphra.gm
§48..
‘These ,partlcular features - are desirable when
using a fuel discharge bar of the type shown-in
Figure 3. This type of bar- tends to run prac-
tically empty of fuel during periods of operation -
when the vacuum posterior to the throttle is hxkh
A

used for ﬁlling the bar. upon a. transfer from a .
condition "of high " vacuum .operation to one of -
-low vacuum operation, as is expenenced in any .
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period of &cceleration. With the acceleration
pump Jjust described a portion of the pump
charge can be diverted to the discharge bar to
aid in this filling operation: The bar also acts
as a reservoir which continues to supply fuel
to the air conduit during the robbing period
which accompanies a transfer back to a high
vacuum operating condition.

It should be noted that with the pump fuel
supply from metered fuel as just described, the
total quantity of fuel delivered to the intake

conduit during the acceleration peripd is that

quantity which would normally be supplied by
the main control unit, together with the quan-
tity displaced by the diaphragm 1o

Operation with fuel supply from unmetered fuel

If the acceleration pump supply conduit 184
communicates with the unmetered fuel cham-
ber 40, fuel at unmetered fuel pressure will be
delivered to the orifices 170 during the entire
period that the valve 152 is opened in response
to a differential in pressure across the diaphragm

140, created as previously explained. The rate.

of discharge of this acceleration fuel wiil depend
upon the difference in pressure between the fuel
pressure- in the unmetered chamber and the
pressure in the air conduit 10 and the size of
the restriction through which the fuel must flow
such as orifices 170. The quantity of extra fuel
delivered into conduit 10 by this arrangement
will depend not only upon the rate of discharge
but also upon the length of time valve 152 re-
mains open. The time available for discharge
can be varied by adjustment of the size of re-
striction 186 since decreasing or increasing said
restriction will respectively increase or decrease
the time required for pressure esqualization across
the diaphragm (40. The quantity of extra fuel
for acceleration purposes is therefore not de-
pendent upon the volume displaced by diaphragm
110, and hence large quantities of acceleration
fuel can be handled with but a very small pump
structure,

Since the pressure in the unmetered fuel
chamber varies with the rate of air and fuel
flow, and since the quantity of acceleration fuel
delivered into the air conduit depends upon the
unmetered fuel pressure, it is apparent that the
quantity of acceleration fuel will vary somewhat
with the rate of air flow at the time of the
acceleration. This variation has been found

10

15

20

25

30

35

40

45

50

desirable on certain engines and undesirable on

others and may be eliminated if desired by the
arrangement of Figure 7 in which the accelera-
tion pump receives fuel from the discharge con-
duit of a constant pressure fuel supply pump.

A modified form of the invention is shown in

Figure 5 in which the reference numerals of
Figure 4 with the addition of 200 have " been
used to designate similar parts.

The pump is composed of the four chambers
302, 304, 306 and 308 separated respectively by
the diaphragm 340, a solid web 330, and the dia-
" phragm 310. Chamber 308 communicates
through passageway 324 with the air conduit
posterior to the throttle. A passageway 432 in
the web 330 connects chambers 306 and 304 and
is provided with a one-way check valve 404 to
prevent flow of fuel from chamber 306 to cham-
ber 304 and to permit flow in the reverse direc-
tion. Chamber 3086 is also connected to chamber
302 by a passageway 406 which may be pro-
vided with a restriction 408. Passageways 382
and 384 connect the chamber 304 with a source

80

65

75
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of fuel which may either be metered or utime-

. tered fuel as previously explained in connection

with Figure 4. A valve 352, attached to dia-
‘phragm 340, is urged to the right against a seat
354 by the compression spring 3712 and controls
the passage of fuel from chamber 302 into the
air conduit 218,

Assume that the engine is operating under
relatively light load with the throttle in a par-
tially closed position and the acceleration pump
fully charged. If the throttle is now suddenly

"opened, the vacuum in chamber 308 will be de-

stroyed and spring 326 will urge the diaphragm
310 to the right, thereby forcing the fuel from
chamber 306, through passageway 406, restric-
tion 408 and into chamber 302 where it will in-
crease the pressure on the right side of dia-
phragm 340 and open the valve 352, thereby
allowing the fuel to discharge into the air con-
duit,

Check valve 404 prevents any of the fuel dis-
placed from chamber 306 by diaphragm 310 dur-
ing the pump discharge period from entering the
chamber 304. It is apparent that the additional
fuel delivered to the air conduit during the ac-
celeration period, irrespective of whether the
fuel source is from metered or unmetered fuel,
is merely the volume of fuel displaced by the
diaphragm 310, and the entire quantity is dis-
charged through the pump discharge nozzle. The’
rate of delivery of the acceleration pump charge
can be increased or. decreased by respectively
increasing or decreasmg the size of the restric-
tion 408.

Upon a subsequent closing of the throttle the
diaphragm 310 is drawn to the left by the vac-

‘uum transmitted to chamber 308 and fuel is

drawn through passageways 384 and 382, thence
through chamber 304 and check valve 404 to re-
fill the chamber 306. If the acceleration pump
fuel supply is from the main nozzle conduit 32,
the check valve may be limited in size to re-
strict, if necessary, the rate of “fuel robbing.”

The modification of Figure 6 is similar to that
of Figure 5 except that a calibrated restriction
404’ has been used in place of the check valve
404. Corresponding parts have therefore been
indicated by like reference numerals. In this
modification part of the fuel from chamber 306
is forced through passageway 384 to the fuel °
source and the balance through the pump dis-
charge nozzle. The actual apportioning of the
acceleration pump charge between these two
available paths of flow can be accomplished by
adjustment of the relative sizes of the restric-
tions 408 and. 404’. )

In the description of the several embodiments
of the invention, the terms “upward” and “down-
ward” as well as “left” and “right” have been
used for convenience, but it will be understood
that the control mechanism may be inverted rela-
tive to the carburetor, or the control unit and
carburetor inverted relative to the engine, or the
engine and all its accessories may be inverted (as
in acrobatic flight) without greatly affecting the
operation as above described.

Although the invention has been described with
specific reference to certain embodiments thereof,
it should not be inferred that the invention is
limited thereto nor otherwise except in accord-
ance with the following claims.

We claim: .

1. In a charge forming device for an internal
combustion engine, an induction passage, a throt-
tle controlling the same, and an acceleration
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pump comprising a pressure chamber connected -

to said induction passage posterior to the throg-
tle, & fuel chamber separated from the pressure
chamber by a diaphragm, a second fuel chamber
connected to said first fuel chamber by a pas-
sageway and to & source of fuel, & third fuel
chamber separated from the second fuel chamber

by & diaphragm, a duct connecting said first and

third fuel chambers, & conduit connecting said
third fuel chamber with the induction passage,
and a valve attached fo said second diaphragm
controiling said conduif. L

2. The invention defined in-claim 1 together
with check valve means in said passagewsy to
prevent fuel flow in the direction of the fuel
sotree upon fuel chamber reducing movement of
said first-named diaphragm. : -

3. In g charge forming device for an internal
combustion engine, an induction passage, a throt-
tle controlling said induction passage, and an ac-
celeration pump comprising & pressure chamber
connected to said induction passage posterior to
the throttle, & fuel chamber separated from the

pressure chamber by & diaphragm, a2 second.fuel -

chamber separated from said first fuel chamber
by a diaphragm, said fuel chambers being adapted
to contain fuel under superatmospheric pressure,
& passageway connecting said fuel chambers, a

10

8

open said valve upon a sudden rise in pressure in
said pressure chamber., - - :

6. The invention defineq in claim 5 together
with yielding means urging said valve toward a
closed position. - : i

7. In a charge forming device for an internal
combustion engine, an induction passage, a throt-
tle controlling the same, and an acceleration
pump comprising & pressure chamber connected
to sald induction passage posterior to the throt-
tle, & fuel chamber separated from said pressure

. chamber by & moveable wall, yielding means urg-
" ing said movable wall in a direction to decrease
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duct for supplying fuel under superatmospheric .

bressure to said second fuel chamber, & conduit
connecting said second fuel chamber with the in-
duction passage, & valve operably connected to
said second diaphragm controlling sald last-
named conduif, and & spring urging the frst
named diaphragm in g direction to decreasse the
volume of the first nemed fuel chamber whereby
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2 sudden rise in pressurein the pressure chamber

will increase the pressure in the first named fuel

chamber to thereby urge the second diaphragm
in a direction to open the valve. .

4. In a charge forming device for an internal
.combustion engine, an induction rpassage, &
throttle controlling said induction passage, and
an sacceleration pump comprising n, pressure

chember connected to said induction pessage pos-

terior to the throttle, a second: chamber sepa-
rated from the presstre chamber by & movable
wall and having an outlet, resilient means urging
-said wall in a direction to decrease the size of the
second chamber, a fuel.chamber separated from
said second chamber-by 2 movable wall and con-
taining fuel under superatmospheric pressure, &
passageway connecting said fuel chamber with a
source of fuel under pressure, & conduit connect-

ing said fuel chamber with the induction pas- :
sage, and g valve operably connected to 3aid sec-
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the size of said fuel chamber, a second fuel
chamber having a movable wall and being closed -

“to atmosphere to be thereby adapted to contain

fuel under superatmospheric pressure, 8 passage-
way interconnecting said fuel chambers, & con- .
duit connecting .one of said -fuel chambers with
& source of fuel under posifive pressure, = duct
connecting said second fuel chamber with the in-
duction passage, and valve means sttached to
said second movable wall tg control the flow of .
fuel through said duet. -

5> 8. In a chargé forming devic, an induction

beassage, a throttle controlling the same, a source
of fuel under pressure, & fuel conduit connecting
said source with the induction passage, a second
fuel conduit connecting said first fuel conduit at
8 point at which the fuel pressure is superatmos-
pheric fo the induction Dassage, & valve in said
second-named fuel conduit, and means respon-
sive to variations in the pressure in the induction
bassage posterior to the throttle for temporarily

5 opening-said valve to thereby permit fuel under

superatmospheric pressure to discharge into the
induction passage through said second fuel con-
duit, said last mentioned means comprising a
variable pressure chamber connected to the in-
duction passage posterior to the throttle, a sec-

. ond chamber separsted from the pressiure cham-

ber by a movable wall capable of relatively large
displacements, and a second movable wall capa-
ble of relatively small displacements connected to

5 said valve and arranged to be subjected to pres-

sures created in said second chamber for actuat-

- ing the valve, .
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ond-named movable wall controlling said conduit. .

5. In a charge forming device for an internal .

combustion engine, an induction passage, s throt-
tle controlling the induction passage, and an ac-
" céleration pump comprising & pressure chamber
connected to said induction passage posterior to
the throttle; a second chamber separated  from
. the pressure chamber by a movablé wall, 8, second.
- movable wall arranged to be subjected to pres-
sures created in ‘said-second chamber, a pump

*discharge nozzle in the induction passage, a con- -
* duit leading from a source of fuel under pressure

. to said nozzle to supply fuel under superatmos-
pheric pressure thereto, a valve connected to said
secohd mgvable wall-and normally closing said

~_ conduit, -and spring means ‘urging said first -
- named movable wall in a dhjection to. increas_e S
-the pressure in said second chamber to thereby 75

9. In a charge forming device, an induction
bassage, g throttle controlling the same, & fuel
nozzle discharging into said induction passage; a
‘Bressure responsive valve controlling said nozzle,
a .fuel conduit connecting s, source of fuel under
pressure with said fuel nozzle, a second fuel con- -
duit connecting the induction passage with said -
first-named fuel conduit enterjor to said nozzle, a
normelly clpsed valve in said sécond fuel conduit,
and means responsive fo an increase in the pres-
sure in fhe induction passage posterfor to the

- throttle for temporarily opening said valve com-
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prising z variable pressure chamber connected to
the induction passage posterior to the throtile, a
fuel chamber connected to receive fuel from one
of said conduits, a movable wall separating said
pressure and fyel chambers and capable of rela-
tively large displacements to vary substantially
the volume of said fuel chamber, a second fiiel
chamber forming a portion of said second fuel
conduit and having a movable wall connected to
the valve, and means effective upon fuel cham-"
ber reducing movement of the first movable wall

~for opening said valve by subjecting the last
. named movable wall {o pressures created in the

first named fuel chamber angd for transmitting
fuel from the first named fuel chamber to the
said second fuel conduit. = - .
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10. In a charge forming device, an induction
passage, a throttle controlling the same, a source
of fuel under pressure, a.main fuel nozzle dis-
charging in the induction passage, a fuel duct
connecting said source with the main fuel nozzle,
_a fuel regulating means in said duct including a
metering restriction, . and an acceleration pump
comprising a pump discharge nozzle, a conduit
connecting said pump discharge nozzle with the
fuel duct posterior to the metering restriction, a
valve in said conduit, a diaphragm attached to
said valve, a variable capacity chamber associ-
ated with said conduit and having a movable wall
operable in the chamber increasing direction in
response to suction in the induction passage pos-
terior to the throttle and spring urged in the
chamber reducing direction upon a decrease in
said suction, hydraulic means connecting said
movable wall and said diaphragm to temporarily

open the valve upon chamber reducing movement .

of the movable wall, and means to apportion be-
tween the main fuel nozzle and the pump nozzle
the total fuel flowing through the metering re-
striction during the period said valve is opened.

11. In a charge forming device for an internal .,

combustion engine, an induction passage, a throt-
tle controlling the same, a fuel nozzle discharging
into said induction passage, a fuel duct connect-
ing a source of fuel under pressure and the noz-

zle, regulating means in said duct including 3 :

metering restriction, a conduit connecting the
induction passage with the duct posterior to the
metering restriction, a valve in said conduit, a
diaphragm attached to said valve, a variable ca-

pacity chamber asscciated with said conduit hav- :

ing a movable wall opérable in a chamber reduc-
ing direction upon increase in the pressure in the
induction passage posterior to the throttle, and
" hydraulic means associated with the movable wall
and the diaphragm to open said valve during
chamber reducing movement of said wall.

12. The invention defined in claim 11 together
with means to control the rate of movement of
said wall upon an increase in pressure in the in-
duction passage posterior to the throttle thereby
to control the time said valve remams in an open
position.

13. In a charge forming device having an in-
duction passage, a throttle therein, a-fuel duct
leading from a source of fuel under pressure to
the induction passage posterior to the throttle,
and a pressure responsive valve in said duct
whereby the fuel in said duct anterior to said
valve is maintained under. superatmospheric pres-

sure: the combination therewith of an accelera- :

tion pump comprising a pressure chamber con-
nected to said induction passage posterior to the
throttle, a second chamber separated from the
pressure chamber by a movable wall, a ‘second
movable wall arranged to be subjected to pres-
sures created in said second chamber, a valve
connected to said second movable wall to be actu-
ated thereby, and a fuel! conduit controlled by
-said 'valve and leading from the fuel duct an-
terior to sald pressure responsive valve to the in-
duction passage posterior to the throttle whereby
fuel under superatmospheric pressure will be dis-
charged therefrom into the induction passage
upon a sudden rise in pressure in said pressure
chamber.

14, In a charge forming device having an in-
duction passage, a throttle therein, a fuel source,
a fuel conduit leading from the source and hav-
. ing a pair of branches discharging in the induc-
tion passage posterior to the throttle, a control

5
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unit including a valve responsive to the rate of
air flow through the inducticn passage for con-
trolling the fuel flow through the conduit, a pres-
sure responsive valve controlling one of said
branches, a second valve controlling the other
of said branches, and means for actuating said
second valve including a pressure chamber con-
nected to the induction passage posterior to the
throttle, a second chamber separated from the
pressure chamber by a movable wall, and a sec-
ond movable wall arranged to be subjected to
pressures created in said second chamber and
connected to said second valve for actuating the
same.

15, In a charge forming device for an internal
combustion engine having an induction passage, .
a throttle therein, a main fuel nozzle discharging
in said induction passage posterior to the throt-
tle, and a contre]l unit responsive to the rate of
air flow through the induction passage for sup-
plying fuel under superatmospheric pressure to
said nozzle comprising a fuel conduit having a
metering restriction therein, unmetered and me-
tered fuel chambers in communication with the
conduit respectively anterior and posterior to the
metering restriction, a fuel control valve, and
movable wall means in said chambers for actuat-
ing said valve: in combination therewith of an
acceleration pump including a fuel duct leading
from said fuel conduit at a point a which the fuel
pressure is superatmospheric to the induction
passage, a valve in said duct, and means respon-
sive to a sudden increase in the pressure in the
induction passage posterior to the throttle for
temporarily opening said valve.

16. In a charge forming device having an in-
duction passage, a throttle therein, a fuel nozzle
discharging fuel into the induction passage, a
source of fuel, a fuel conduit connecting said
source and the nozzle and having a metering
restriction, and a control unit for controlling the
flow of fuel to said nozzle in response to the air
flow through the induction passage and to the
fuel flow through the metering restriction: in
combination therewith of an acceleration pump
comprising a pressure chamber connected to said
induction passage postérior to the throttle, a fuel
chamber separated from said pressure chamber
by a movable wall, yielding means urging said
wall in a direction to decrease the size of the fuel °
chamber, a second fuel chamber having a mov-
able wall, a passageway interconnecting said fuel
chambers, a fuel passage connecting one of said
fuel chambers with the fuel conduit posterior to
the metering restriction, a duct connecting the
second fuel chamber with the induction passage,
and valve means attached to the second movable
wall to control the flow of fuel through said duct.

17. The invention defined in claim 16 compris-
ing in addition a one-way check valve in said fuel
passage.

18. In a charge forming device, an induction
passage, a throttle controlling the same, and an
acceleration pump comprising a pressure cham-
ber connected to the induction passage posterior
to the throttle, a fuel chamber separated from
the pressure chamber by a movable wall, a sec-
ond fuel chamber having a movable wall adapted
to be subjected to pressures created in said first
fuel chamber, a fuel conduit including at least
one of said fuel chambers for conducting fuel un-
der positive pressure from a source to an outlet
in the induction passage, and a valve closely ad-
Jacent said outlet for controlling the flow of fuel
therefrom, said valve being connected to the sec-
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ond named movable wall to be actuated thereby.
- 19, The invention defined in claim 18 compris-
ing in addition a check valve in said fuel conduit.
20. ‘The invention defined in claim 18 compris-
ing in addition a pair of restrictions in said fuel
conduit respectively anterior and posterior to a
fuel chamber included thereby.
21. In g charge forming device, an 1nduct10n

passage, a throftle controlling the same, a fuel

nozzle discharging therein, a fuel pump, a con-
duit connecting the pump and nozzle, a valve for
varying the fuel flow through said conduit, means
responsive to the rate of air flow through the in-
duction passage for controlling said valve, a duct
connecting the conduit with the induction pas-

7

connected to the induction passage posteribr' to

" the throttle, a second fuel chamber separated
-from the pressure chambeér by & diaphragm, an

annular groove in said diaphragm to permit sub-
stantial displacements thereof, a spring urging

. the diaphragm in a direction to decrease the vol-

16

sage, a valve in said duct, a fuel chamber in the -

duct having a movable wall connecteq to the sec-
ond named valve, a variable pressure chamber

ume of the fuel chamber, and means for supply-
ing fuel to the second fuel chamber from the duct
upon fuel chamber increasing movement of the
diaphragm and for transmitting fuel from the
second to the first fuel chamber upon fuel cham-
ber decreasing movement of the diaphragm and
for transmitting pressures created in the first
fuel chamber to the movable wall for opening
the said second valve upon fuel chamber decreas-
ing movement of the diaphragm. :
FRANE C..MOCK.
ROBERT W. MOORE.




