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The present invention relates to fuel pumps for carburet-
or type internal combustion engines and more particular-
1y to electric pumps for supplying fuel to the carburetors
of automotive vehicle engines.

Cne object of the invention is to provide for main-
taining a continucusly adequate supply of liquid fuel to
the carburetor of a high powered automotive vehicle
engine, for example, an improved electric fuel pump,
self-controlled to operate only as necessary to maintain
a limited back pressure on the pump and having excep-
tional overating efficiency that provides at once for very
significant minimization of the size and weight of the pump
and for strikingly sharp responsiveness of the pump to
only a slight diminution in normal back pressure to pump
fuel at a high rate sufficient to meet the requirements of
even the most powerful engines used in automotive vehi-
cles.

Another object is to provide an improved pump of the
above character which has at once the pumping efficiency
recited in the previous object and the capacity to efficient-
ly strain foreign particles from the fuel flow through the
pump in a manner which maintains the pumping efficiency
unimpaired by even substantial accumulations of material
strained from the fuel.

Another object is to provide for the utmost convenience
in servicing the improved pump recited in the preceding
objects.

A more specific object is to provide an improved pump
of the character recited which has an even outpuf pres-
sure that can be readily adjusted to meet the fluid pres-
sure requirements of different carburetors.

A further object is to provide a high capacity, solenoid
operated fuel pump which is exceptionally quite in opera-
tion. .

Other objects and advantages will become apparent
from the following description of the exemplary form
of the invention illustrated in the drawings, in which:

Figure 1 is a longitudinal sectional view of a pump em-
bodying the invention;

Fig. 2 is a fragmentary plan view showing the fuel inlet
portion of the pump body and illustrating diagram-
matically the connection of the pump inlet to a fuel
tank;

Fig. 3 is a fragmentary plan view showing the fuel out-
let portion of the pump body and illustrating diagram-
matically the connection of pump outlet to a carburetor;

Fig. 4 is a perspective view showing the pump plunger
rotated 90° with respect to its position shown in Fig. 1
and partially sectioned to reveal internal valve structure;

Fig. 5 is an internal end view taken from the line 5—5
of Fig. 1;

Fig. 6 is a fragmentary detail view taken along the
line 6—6 of Fig 1;

Fig. 7 is a fragmentary sectional view taken along the
line 7-—7 of Fig. 1; and

Fig. 8 is a fragmentary plan view showing the con-
trol switch cover.

10

15

20

25

30

35

40

45

65

70

2

As will presently appear, the structure of the pump
embodying the present invention is integrated together
in a unique manner which facilitates servicing of the
pump by providing quick access to any structural com-
ponent.

In the preferred form shown, the improved pump com-
prises a hollow elongated body 19 molded integrally as
a unitary aluminum casting and having an outer gen-
erally cylindrical shell (also-denoted by the numeral 10).
Convenient support for the pump is provided by a suita-
ble mounting bracket 12 embracing the medial portion
of the body 19 and adapted for attachment to any suita-
ble vehicle structure (not shown).

The body 10 includes a hollew cylindrical barrel ele-
ment 14 concentric with the outer shell of the body and
extending to the right, Fig. 1, of the longitudinal center
of the body. Radially spaced inwardly from:the outer
shell of the body 18, the barrel element 14 is supported
by an annular web 6 extending radially inward from
the outer body shell and merging with a medial segment
of the barrel element. ' o

The pump is energized magnetically by a solenoid as-
sembly 18 removably mounted within the central por-
tion of the body 18. The solenoid assembly 18 encircles
a cylindrical plunger guide tube 29 which projects from
the inner end of the barrel element 14 nearly to the
opposite end of the body 16, The tube 20 is formed
from brass or other suitable nonmagnetic material. The
barrel element end of the guide tube 20 is flanged radial-
ly outward, as shown, and held firmly in a shallow counter-
bore 22 in the inner end of the barrel element 14 by an
annular seal 24. ‘The seal 24 is backed up by a circular
gland 26 pressed into the counterbore 22 behind the seal.

The solenoid assembly 18 comprises a centrally bored
flat disc 28 closely encircling the guide tube 2@ and
abuttingly engaging the inner end of the barrel element
£4, Proper orientation of the disc 28 around the tube
28 is assured by a short locating pin 36 supported in the
outer shell of the body 10 to extend inwardly into a
radial slot 32 in the periphery of the disc. The disc 28
is formed of magnetic material to become one element of
a magnetic circuit around the assembly 18.

The outer periphery of the disc 28 fits within one end
of a cylindrical insert 34 lining the outer shell of the
body 10 from the disc 28 for a substantial distance to-
ward the end of the body opposite the barrel element 14.
Formed of magnetic material, the insert 34 provides an
outer longitudinal continuation of the magnetic circuit
from the disc 28.

Proper location of the magnetic insert 34 in the body 19
is facilitated by the locating pin 3¢ which extends through
a short longitudinal slot 36 in the adjacent end of the
insert.

The space between the insert 34 and the tube 20 forms
an annular pocket which receives a solenoid 38 prewound
on a spool 48, dimensioned to have a close sliding fit
around the tube 26. Two lead wires 42, 44, Fig. 7, ex-
tend from the solenoid 38 past the disc 28 to connect
with two terminal sockets 46, 48 attached to the side of
the disc 28 opposite the solenoid.

The solenoid spool 46 is held firmly against the disc
28 by a spring washer 56, Fig. 1, encircling the tube 20
at the end of the solencid opposite the disc 28. From
an inner peripheral edge which engages the solenoid
spool 49, the spring washer 59 is dished away from the
solenoid 38 to engage the adjacent surface of a centrally
bered retaining nut 52 which fits closely arcund the outer
end of the tube 28. The outer periphery of the- retainer
52 is threaded into a counterbore 54 formed in the body
10 and extending from the adjacent end of the body
somewhat beyond the adjacent end of the imsert 34.

A cylindrical gland skirt 60 integral with the outer
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marginal edge of the retainer 52 telescopes around the
adjacent end of the insert 34 to abut against an annular
seal 62 at the bottom of the counterbore 54.

The retainer 52 is formed from-magnetic material to
provide a continuation of the magnetic solenoid circuit
extending radially inward from the adjacent end of the
insert 34 to the tube 20. T

The guide tube 20 provides support to a cylindrical
pumping plunger 64 dimensioned to have a close sliding
fit within the tube. Formed of magnetic material, the
plunger 64 serves as a solenoid core which, upon ener-
gization of the solenoid 38, tends to seek a position along
the axis of the solenoid which minimizes the reluctance
of the magnetic circuit around the solenoid. This mag-
netic circuit extends through the retainer 52, the insert
34, the disc 28, and the portion of the plunger 64 be-
tween the disc 28 and the retainer. Thus, upon energiza-
tion of the solenoid 38, the plunger is magnetically urged
longitudinally to telescope into the retainer 52, as well
as into the disc 28, to minimize the overall space and
hence the magnetic reluctance between the plunger and
the two magnetic elements formed by the disc 28 and
the retainer 52. : ’

The end of the tube 20 remote from the barrel ele-
ment 14 is covered by an intake valve assembly 66
threaded .into an annular boss 68 formed on the side of
the retainer 52 opposite the solenoid 38. The boss 68
encircles and extends somewhat beyond the adjacent end
of the tube 20. As will presently appear, the intake valve
assembly 66 together with the portion of the tube 20
between the valve assembly and the adjacent end of the
plunger 64 define a pumping chamber 69 into which fuel
is admitted through the valve assembly.

Structurally, the intake valve assembly 66 comprises
a centrally bored gland nut 76 threaded into a counter-
bore 72 in the boss 68. The inner end of the nut 79 tele-
scopes around the adjacent end of the tube 20 and com-
presses an annular seal 74 against the bottom of the
counterbore 72, causing the seal to firmly engage the
tube.

A counterbore 76 in the outer end of the gland nut 70
receives the radially outward extremities of a spring re-
taining spider 78. The central portion of the spider 78
is offset, as shown, along the axis of the tube 20 toward
the plunger 64. The outer ends of the spider 78 are
anchored in the counterbore 76 by a centrally bored an-
nulus 80 pressed into the counterbore behind the spider.

The radially inward marginal edge of the annulus 86
facing the plunger 64 provides a seat 82 for a circular
check valve disc 84 biased against the valve seat by a
compression spring 86 inserted between the valve disc
and the adjacent central portion of the spring retaining
spider 78. -

Collection of magnetic particles from fuel entering the
central bore 88 in the annulus 80 is provided for in an
extremely simple manner. For this purpose a magnetic
wire 90, Figs. 1 and 5, is shaped to embrace a boss 92
formed on the annulus 80 to encircle the outer end of
the bore 88. Opposite ends 94, 96 of the wire 90 are
turned into parallel spaced relation to each other to ex-
tend part across the bore 88. The wire 90 is permanently
magnetized so that its opposite ends 94, 96 form pole
pieces of opposite polarity which attract magnetic par-
ticles from the stream of fuel entering the bore 88.

The intake valve assembly 66, including the magnetized
wire 90, can be demounted simply by unscrewing the nut
76 from the retainer boss 68. Removal of the intake
valve assembly opens up the adjacent end of the tube 20
for convenient withdrawal of the plunger 64, which con-
tains an internal valve of improved construction that will
be described presently.

Normally, the plunger 64 is biased away from the in-
take valve assembly 66 to create a substantial gap along
the axis of the tube 20 between the inner periphery of
the magnetic circuit member 52 and the adjacent end of
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the plunger. This biasing action is produced by a helical
compression spring 98 seated at opposite ends against the
spider 78 and the plunger 64. As will presently appear,
the strength of the spring 98 is cocrdinated with the con-
trol structure used in the improved pump to provide ex-
ceptional operating efficiency.

Foreign particles are filtered from the fuel flow through
the pump in an extremely efficient manner which avoids
interference with the output efficiency of the pump even
after the accumulation of matter filtered from the fuel
has bécome substantial.

For this purpose a hollow cylindrical filter 169, Fig. 1,
having a diameter approximately equal to that of the
solenoid assembly 18, is disposed in surrounding spaced
relation to the intake valve assembly 66. One end of the

iter 109 abuttingly engages the peripheral edge of the
retainer 52. The other end of the filter 100 extends a
substantial ‘distance beyond both the body 1¢ and the
intake valve assembly 66. A pressure disc 102 closes the
projecting end of the filter 190.

The portion of the filter 100 projecting beyond the
body 10 is encased with a filter bonnet or bowl £84. A
radial flange 106 on the body end of the bonnet 194 fits
within a shallow counterbore 108 in the adjacent end
of the body 10 containing a sealing gasket 110.

The bonnet 104 is releasably held firmly against the
gasket 110 by means of a swingable bail 112 extending
across the outer end of the bonnet and having opposite
ends pivotally supported in diametrically opposed bores
114 and 116 formed in the adjacent marginal edge of
the body 19. Pressure is applied from the center of the
bail 112 to the center of the bonnet 184 by a screw as-
sembly comprising an outwardly convex pressure cup 118
adapted to seat against the center of the bonnet 104, a
threaded stem 120 projecting through the cup 118 to
engage the bail, and a knurled pressure nut 122 threaded-
ly receiving the stem 120 and abutting against the cup.

It will be noted that a protuberance 124 swaged in-
wardly from the center of the bonnet 104 engages the
pressure disc 102 to apply sufficient longitudinal pres-
sure to the filter 100 to form an effective seal around op-
posite ends of the filter. o ’

To gain access to the filter 109 it is necessary merely
to turn the nut 122 to release pressure on the bonnet 104,
swing the bail 112 to one side, and remove the bonnet
104. The filter 100 can then be lifted off for replace-
ment or to provide unobstructed access to the previously
described internal components of the pump.

The filter 1060 is completely surrounded by a fuel sup-
ply chamber 125 formed by cylindrical space between
the filter and radially outward structure of the body 10
and the bonnet 104 and by space between the pressure
disc 102 and the bonnet. Fuel is supplied to the cham-
ber 125 through an inlet bore 127, Fig. 2, extending ra-
dially through the marginal edge of the body 10 which
surrounds the body end of the filter 100. As illustrated
diagrammatically in Fig. 2, the inlet bore 127 is con-
nected to a suction line 129 extending to a fuel tank 131.

The very large cylindrical area of the porous filter 100
provides, in effect, for a free flow of fuel through the
filter from the supply chamber 125 to the space around
the inlet valve 66. The differential pressure required to
strain fuel through the filter at a high rate is not suf-
ficient to produce any significant impairment of the op-
erating efficiency of the pump even though the overall
accumulation on the filter of foreign material screened
from the fuel has become substantial.

Energization of the solenoid 38 is controlled by a
readily demountable snap switch assembly 126 supported
on a cylindhical boss 128 integrally formed on and ex-
tending laterally from the outer shell of the body 10.
As shown in Fig. 1, the boss 128 is aligned along the lon-
gitudinal axis of the body 10 with the portion of the bar-
rel element 14 extending inwardly from the web 16.
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The snap.switch 126 is controlled in response to re-
verse movements of the pistons 64 by means-of a gen-
erally vertical lever assembly 130,

The lever assembly 130 is centrally supported by a
horizontal pivot pin 132 extending across the medial por-
tion of a cartridge 134.- The cartridge 134 is inserted
through the centrally open boss 128 and seated against
a gasket 136 encircling a radial bore 138 in the adjacent
side of the barrel element 14. The cartridge 134 has an
open outer end separated from an inwardly open inner
end by a transverse annular diaphragm 149 substantially
alined with the pivot pin 132. The diaphragm 14¢ has
an inner marginal edge sealed around the medial portion
of the lever assembly 30 and an outer marginal edge
firmly held and sealed against the outer shell of the
cartridge 134.

The sealing diaphragm 140 is formed from a tough
plastic material which is substantially unaffected by con-
tact with automotive vehicle fuels and highly resistant to
fatigue by flexure. A preferred material used for this
purpose is tetrafluoroethylene available under the trade
name “Teflon” from E. I. du Pont de Nemours & Co.,
Inc., Arlington, New Jersey.

The inner end of the lever assembly 13@ extends into
an annular groove 142 recessed into the outer cylindrical
surface of the adjacent end of the plunger 64. As shown,
the groove 142 extends a substantial distance along the
axis of the plunger 64 between an annular shoulder 144
and an annular abutment 146 on the extreme adjacent
end of the plunger.

To soften the action of the abutments 144, 146 on the
lever assembly 138, as this action is transmitted to the
outer end of the lever assembly, the lever assembly is
centrally connected together by a resilient coupling 148
which yieldably holds opposite ends of the lever assembly
in a predetermined fixed relationship to each other while
at th same time providing for limited bending of the lever
assembly at the coupling.

From the coupling 148, the lever assembly 130 pro-
jects outwardly through the bottom of a cup-shaped

switch casing element 158 nested in the boss 128. Cov--

ered by a circular switch support plate 152, the outer
end of the switch cup 150 is flanged radially outward.
Axial pressure is applied to the outer periphery of the
switch cup 156 through the annular marginal edge of the
plate 152, which is engaged by an annular shoulder 156
on a quick disconnect cap 158 forming a domelike cover
for the plate 152. The cap 158 is retained on the boss
128 by quick thread means. As shown in Fig. 8, a skirt
166 on the cap 150 telescopes around the boss 128 and
defines two open ended helical slots 162 which receive
two anchoring pins 164 projecting from opposite sides of
the boss. It will be understood that the construction
shown in Fig. 8 is duplicated on the other side of the
boss 128 and cap 158.

It is noteworthy that the switch actuating cartridge 134
is inserted through the boss 128 ahead of the covered
cup 158 and held firmly against the seal 136 by pressure
applied, as shown, through an annular washer £66 in-
serted between the outer end of the cartridge and the ad-
jacent inner end of the cup.

Electric power for energizing the solenoid 38 is sup-
plied through an insulated lead wire 170 adapted to in-
terconnect with the positive terminal of a vehicle bat-
tery (hot shown). The wire 176 extends through a
central opening 172 in the cap 164 to connect with a
positive terminal post 174 supported at its outer end on
the plate 152, As shown in Fig. 7, the terminal post 174
extends inwardly into the terminal clip 48, which is con-
nected through the wire 44 to one end of the solenoid 38.

The other terminal clip 46, Fig. 7, connected to the
opposite end of the solenoid 38, receives the inner end of
a second terminal post 176 parallel to the post 174 and
supported at its outer end on the plate 152.
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The terminal post 176 and hence the solenoid 38 'is
controllably grounded through the previously mentioned
snap switch assembly 126. Since the specific construc-
tion of the switch assembly 126 can be varied by those
skilled in the art, it need not be specifically described
here. It is sufficient to point out that the terminal post
176, Fig. 7, is connected to a pair of yieldably supported
stationary - contacts 178, Fig. 1. The contacts 178 op-
pose a coacting pair of yieldably supported, movable con-
tacts 189 grounded through the plate 152.

The contacts 180 are moved into and ount of engage-
ment with the contacts 178 by an over-center compres-
sion spring 182 acting between the contacts 180 and a
swingable spring support element 184 extending down-
wardly from the plate 152. An apertured lug 186 on the
spring support 184 receives the upper end of the lever
assembly 139. The support element 184 is formed frem
an insulating material.

The lever assembly 130 moves the spring support ele-
ment 184 through a dead center position between one ex-
treme position in which the spring 182 biases the contacts
180 into engagement with the contacts 178 and another
extreme position in which the spring 182 biases the con-
tacts 18@ out of engagement with the comtacts 178 to
break the circuit through the sclenoid 38.

The positional relationship of the parts is such that
upon opening of the switch 126 to deenergize the sole-
noid 38 the spring 98 moves the plunger 64 to the right,
Fig. 1, to produce a substantial gap between the inner
periphery of the circuit member 52 and the adjacent end
of the plunger before the plunger shoulder 144 operates
through the switch assembly 138 to close the switch. The
sclenoid assembly 18 then operates as described to mag-
netically move the plunger 64 in the opposite direction
until the plunger shoulder 146 engage the lever 130 to
effect opening of the switch 126 with a snap action. This
deenergizes the solenoid 38 to continue reciprocation of
the plunger.

Electrically energized reciprocation of the plunger 64
thus provided for is utilized to pump fuel from the pump-
ing chamber §9 to a plenum chaniber 192 formed at the

. right hand end of the plunger.
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The plenum chamber 192 is defined within the inter-
mediate portion of the barrel element 14. The lateral
bore 138 opening through the barrel element 14 is closed
by the previously mentioned switch control cartridge 134.
The end of the barrel element 14 opposite the plunger 64
is plugged by a fluid flow control assembly 194 to be de-
scribed presently.

Reciprocation of the plunger 64 pumps fluid from the
chamber 68 into the plenum chamber 192 through a cy-
lindrical bore 196, Figs. 1 and 4, extending longitudinaliy
through the plunger. The bore 196 contains a highly
eflicient check valve 198 which is practically silent in op-
eration even when the plunger is reciprocating at a rapid
rate to effect self priming of the pump.

Aciually the cylindrical, plunger bore surface (also
denoted by the numeral 196) forms a part of the valve
193 which seals the bore against reverse flow of finid. As
shown in Figs. 1 and 4, sealing of the bore 196 against
the reverse flow of fluid is effected by engagement with
the bore surface of the semi-elliptical edges of a pair of
flexible valve blades 280, 202. The base of each blade
is just sufficiently wide to extend transversely across the
bore 196. As shown, each blade 260, 282 extends from
its base toward the plenum chamber end of the bore 196
and has a length approximately twice the diameter of the
bore.

The bases of the two blades 260 and 292 are integrally
joined together and clamped between two narrow, oppos-
ing supports 286 and 208 extending transversely across
the bore 196. The two supports 286 and 268 join re-
spectively at opposite ends with two clamping rings 210
and 212 inserted into a counterbore 214 in the intake
valve end of the plunger 64. A cylindrical retaining ring
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216 pressed into the counterbore 214 holds the rings firm-
ly in place against the bottom of the counterbore.

Both blades 200, 202 are formed from a single flat sec-
tion of a firm yet flexible plastic material, preferably
tetrafluorocethylene, which will be referred to by the pre-
viously mentioned trade name “Teflon.”

Integrally formed from the same piece of materlal
the blades 280 and 202 tend to straighten out with respect
to each other to engage the marginal edge of each blade
with the cylindrical bore surface 196. The semi-elliptical
shaping of each blade permits the blade to remain sub-
stantially flat while effecting an engagement between the
marginal edge of the blade and the bore surface 196
which is continucus around the blade as it projects from
its supported base. Moreover, the marginal edge of each
blade—see, for example, the edge 218 of the blade 260,
Fig. 4—is shaped to make surface rather than line con-
tact with the bore surface 194.

In operation, only slight differential fluid pressure tend-
ing to produce fluid flow through the bore 196 toward
the plenum chamber causes the two valve blades 200, 202
to swing together. This allows substantially unrestricted
laminar flow of fiuid through the bore. Resistance to
the flow of fluid through the valve 198 is minimized not
only by the large unobstructed flow areas around the sup-
ports 286, 268 and along the blades but also by the fact
that the fluid passes by the valve and through the bore
196 in a laminar flow pattern without changing direction.

Reverse flow of fluid through the bore 196 is prevented
by the blades 260, 202 swinging outwardly to seal against
the bore surface 196 in the manner described. Differ-
ential pressure tending to produce a reverse flow of fluid
past the valve serves to increase the pressure with which
the edges of the blades 200, 202 are sealed against the
bore surface.

Constructed in the manner described, the valve 198 is
virtually soundless in operation.

This noiseless operation of the valve 198 is particularly
significant in quieting operation of the pump even when
the plunger 64 is reciprocated at the exceptionally high
rates prevailing when the pump is pumping air and fuel
vapor in a self-priming phase of its operation.

The free flow characteristics of the unidirectional valve
198 facilitates quick movement of the plunger 64 toward
the intake valve assembly 66 to successively recock the
power spring 98. The ability of the plunger 64 to move
quickly toward the intake valve is highly advantageous.
It minimizes the period during which the actuating sole-
noid 38 must be energized, with consequent reductions in
the power consumption of the pump. Also, it mini-
mizes interruption in the maintenance of normal pumping
pressure in the plenum chamber 192.

The effective volumetric output of the pump from the
pumping chamber 192 is controlled in accordance with
the back pressure on the pump by means of a regulator,
including the previously mentioned assembly 194, which
serves the additional function of assuring an even pump
output pressure that can be adjusted to different pressure
levels to fulfill the fluid pressure requirements of differ-
ent internal combustion engine carburetors.

The regulator valve assembly 194 operates to throttle
fluid under pressure from the plenum chamber 192 into a
discharge chamber 2290 formed in the adjacent end of the
body 18 around and extending beyond the outer end of
the barrel element 14. The outer end of the discharge
chamber 220 is closed by a flexible diaphragm 222 also
formed from tetrafluoroethylene. The peripheral edge of
the diaphragm 222 is secured to the adjacent marginal
edge of the body 18 by the peripheral edge of a header
disc 224 detachably secured to the body by screws 226.
An outlet from the discharge chamber 229 is provided by
a radial bore 228, Fig. 3, extending through the adjacent
marginal edge of the body shell 10. As shown diagram-
matically in Fig. 3, the bore 228 connects with a fuel
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line 229 extending to an internal combustion engine car-
buretor 231.

Structurally, the regulator valve. assembly 194 com-
prises an outwardly open cup 230, Figs. 1 and 6, threaded
into the outer end of the barrel element 14. Two open-
ings 232 in the bottom 234, Fig. 6, of the cup 230 pro-
vide communication between the pumping chamber 192
and the interior of the cup. -

A centrally bored annulus 236 pressed into the outer
end of the cup 230 defines an annular valve seat 238
opposing a circular valve member 240 urged toward
the seat by a compression spring 242 supported by the
cup bottom 234. A cylindrical skirt 244 on the valve
member 240 encircles a cylindrical guide 246 staked to
the cup bottom 234.

The inner diameter of the valve member skirt 244 is
dimensioned to provide radial clearance around the cylin-
drical guide 246 just sufficient to provide an cffective
dashpot action which steadies movement of the valve
member 249 toward and away from the seat 238.

The valve member 240 is moved away from the seat
238 against the spring 242 by means of a stem 248 cx-
‘tending from the valve member through the annulus 236
to engage the center of the diaphragm 222.

The central portion of the diaphragm 222 is backed
up on the side opposite the valve assembly 194 by a cir-
cular support or pressure distribution head 253. A stem
252 fixed to the side of the pressurc head 250 opposite
the diaphragm 222 extends into a helical compression
spring 254 seated within an inwardly open bore 256 in
a pressure regulating screw 258. The screw 258 is
threaded into a central spud 259 on the header plate 224
and held in adjusted position by a locknut 260.

The pressure control spring 254 acts through the head
250 and diaphragm 222 to hold the valve member 240
in open position until the back pressure on the pump,
i. e., the pressure within the discharge chamber 220, has
rcached a predetermined value sufficient to mect the fuel
pressure requirements of the carburctor 231. When
this back pressure, which is practically synonymous with
the effective output pressure of the pump, reaches the
predetermined value the pressure of fuel on the dia-
phragm 222 overcomes the force of the spring 254 al-
lowing the spring 242 to move the valve member 240
toward the seat 238.

The back pressure required to effect closing of the
regulating valve in this manner can be readily adjusted
to meet the fuel pressure requirements of different car-
buretors by adjusting the threaded screw 258 to vary
the residual stress in the spring 254.

It is significant that in addition to its function in serv-
ing as a control for the throttling valve member 249
the diaphragm 222 provides effective assuramce of an
even output pressure from the discharge chamber 226.
Thus, as shown, the pressure head 258 terminates a sub-
stantial distance radially inward of the adjacent marginal
edge of the body 19, thus leaving an annular portion 282
of the diaphragm unsupported by the pressure head.
Due to the flexibility of the material forming the dia-
phragm 222, the unsupported annular portion 262 pul-
sates to effectively suppress rapid pressure fluctuations
which might otherwise occur in the discharge chamber
226. As a resuit, the output pressure from the cham-
ber 220 is maintained at a substantially even level.

Jt may be observed that the plunger 64 could have a
tendency to over-travel when it is cycling at an acceler-
ated rate during a pump priming phase of its operation.
This is effectively controlled by means of a buffer spring
264, Fig. 1, supported in a counterbore 266 in the plenum
chamber end of the plunger 64 and projecting outwardly
beyond the plunger to engage the bottom of the valve
cup 230.

The improved pump thus formed has extraordinary
efficiency in operation which provides not only for highly
significant minimization of the size and weight of the
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pump structure but also for strikingly sharp responsive-
ness of the pump to only a slight diminution in the nor-
mal. back pressure in the pump discharge chamber 220
to pump fuel at a high rate sufficient to meet the re-
quirements of even the most powerful engines used in
automotive vehicles. The automatically controlled throt-
tling action of the regulator valve assembly 194 limits
the pressure in the discharge chamber 220 to a prede-
termined value which can be tolerated by the carburetor
251, while at the same time providing for the use of a
powerful plunger operating spring 98 that enables the
pump to meet extremely high volumetric output require-
ments by means of pumping structure of reduced overail
size and weight. The extraordinary responsiveness of
the pumping action to even a slight diminution in the
normal back pressure in the discharge chamber 220 is
such that the discharge of fuel from the pump at a rate
sufficient to supply a carburetor of even the most pow-
erful automotive vehicle engine does not result in an
undesirable drop in pressure at the pump outlet 228,
Fig. 3.

To briefly review the extraordinary serviceability of
the pump thus provided, it will be appreciated that every
major component of the pump is readily accessible for
inspection or repair in the event this becomes desirable.
The switch 126 can be guickly removed simply by turn-
ing the cap 158 to release the latter from the boss 128.
After lifting the switch 126 and cup 158 out of the boss
128, the service man can lift out the lever 138 and car-
tridge 134.

Removal of the screw attached header 224 provides
free access not only to the diaphragm 222 and its spring
support siructure but; also, to the throttling valve as-
sembly 194, which can be quickly unthreaded from the
barrel element 14.

Turning of the nut 122 at the opposite end of the
pump releases the bail 112 in the manner described,
thus affording convenient access to the filter 100 and
intake valve assembly 66. The assembly 66 can be
screwed out of the boss 68 to permit withdrawal of the
spring 98 and plunger 64 if desired. Further, the re-
tainer 52 can be screwed cut of the counterbore 54 to
permit the remaining components of the solenoid assem-
bly 18 to be slid off the tube 29 and out of the body 10.

The readiness with which access may be had to the
component structure of the pump adds much in the way
of the overall utility to the operational capabilities af-
forded by the invention.

1 claim:

1. For supplying fuel to an internal combustion engine
carburetor, a high capacity fuel pump comprising, in
combination, a reciprocable magnetic plunger, means in-
cluding one end of said plunger defining a plenum cham-
ber, means including the opposite end of said plunger
defining a pumping chamber, means including a fuel
intake check valve. comnected to supply fuel to said pump-
ing chamber, a solenoid operating assembly including
two spaced circuit members disposed in adjacent relation
to said plunger to urge the latter magnetically toward an
overlapping position with respect to both circuit mem-
bers, a powerful operating spring connected to said
plunger to urge the latter away from said position in a
direction for expanding said pumping chamber, said
plunger defining a passageway extending therethrough
between said pumping chamber and said plenum chamber,
a check valve mounted on said plunger to prevent re-
verse flow of fluid through said passageway toward the
pumping chamber end thereof, electric power supply
means connected to said solenoid assembly and mounted
in association with said plunger to. energize the solenoid
assembly as an incident to predetermined spring produced
movement of the plunger toward said plenum chamber
and to deenergize the solenoid assembly as an incident
to predetermined magnetically produced movement of
the plunger toward said pumping chamber; means defin-
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ing a fuel discharge chamber and including yieldable
means preconditioned to move reversibly in response to
changing fluid pressure within the discharge chamber, a
control valve connecting said plenum chamber to said
discharge chamber, and means coacting with said control
valve and with said yieldable discharge chamber defining
means to effect closing of the control valve as an incident
to movement of said yieldable means by an increase in
pressure within said. discharge chamber to a predeter-
mined value and to quickly open the conirol valve as an
incident to movement of said yieldable means in response
to a slight decrease in the discharge chamber pressure
below said predetermined value.

2. For maintaining a continuously adequate supply
of fuel to a high powered internal combustion engine
carburetor, a compact high capacity eleciric fuel pump
comprising, in combination, a body including an elon-
gated outer shell and a hollow barrel element generally
concentric with the outer shell, a nonmagnetic guide tube
projecting from one end of said barrel element generally
along the axis of elongation of said body shell and dis-
posed substantially within said shell, a solencid slidably
encircling said tube, magnetic circuit means for said
solenoid including two annular discs detachably encir-
cling said tube at opposite ends of the solenoid, the disc
remote from said barrel element forming a retainer de-
tachably secured to said body shell, a fuel intake valve
assembly threadedly secured in said retainer disc in cover-
ing relation to the adjacent end of said tube, a magnetic
plunger slidably disposed within said tube for recipro-
cation therein, a strong power spring inserted between said
intake valve assembly and the adjacent end of said
plunger to urge the latter away from said retainer disc,
said plunger defining a bore extending longitudinally
therethrough, a check valve mounted on said plunger to
prevent reverse flow of fluid through said plunger bore
toward said intake valve assembly end thereof, said barrel
element defining an opening in the side thereof, a switch
actuating cartridge removably disposed in sealing rela-
tion to said opening and containing a transverse sealing
diaphragm in the cartridge, a switch actnating lever
assembly pivotally supported on said cartridge and ex-
tending into coacting relation with the adjacent end of
said plunger for actuation by movement of the latter
in opposite directions, said body shell defining a hollow

“boss thereon aligned with said actuator cartridge to per-

mit ready insertion and removal of the latter through
the boss, a control switch assembly shaped to fit remov-
ably into said boss for coaction with said switch actuator,
said switch assembly including terminal posts extending
inwardly, terminal sockets connected with said solenoid
and supported on said annular solenoid circuit disc ad-
jacent said barrel element in position to receive said ter-
minal posts, a quick disconnect cap disposed in covering
relation to said boss and shaped to apply retaining force
to said switch assembly, a control valve assembly detach-
ably secured in the end of said barrel element opposite
said sclenoid whereby said barrel element is closed off
to' form a plenum chamber therein, micans on szid body
adjacent said control valve cooperating with the body to
define therewith a discharge chamber communicating with
the downstream side of said control valve, said discharge
chamber defining means including pressure responsive
means positioned to cperate in response to changes in
fluid pressure within said discharge chamber, means co-
acting with said pressure responsive means and with said
control valve to close the latter automatically in re-
sponse to a buildup in pressure within said discharge
chamber to a predetermined carburetor supplying level
and to open said control valve automatically in response
to a receding in the discharge chamber pressure below
said level, and means defining an outlet from said dis-
charge chamber.

3. For providing a high powered internal combustion
engine carburetor with a continuously adequate supply
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of fuel under proper pressure, a compact high capacity
fuel pump comprising, in combination, a reciprocable
magnetic pump plunger, means supporting said plunger
for reciprocation and forming an effective fluid seal
therearound, means including one end of said plunger
defining a plenum chamber, and means including the
other end of said plunger defining a pumping chamber,
means including a fuel intake check valve connected
to supply fuel to said pumping chamber, said plunger
defining a bore extending therethrough between said
pumping chamber and said plenum chamber, a check
valve mounted on said plunger in positicn to automati-
cally block fluid flow through said bore toward the pump-
ing chamber end thereof, a strong power spring inter-
connected with said plunger to urge the latter in a direc-
tion to contract said plenum chamber, said power spring
‘having great effective strength relative to the effective
pressure area of the plenum chamber end of said plunger

10

to produce an excessive fluid pressure within said plenum -

chamber, a solenoid assembly positioned in relation to
said plunger to operate upon energization of the solenoid
assembly to magnetically force the plunger against the
action of said power spring a substantial distance in a
direction to contract said pumping chamber, means for
controlling energization of said solenoid assembly in
response to movement of said plunger in opposite direc-
tions, means defining a discharge chamber adjacent said
plenum chamber, a control valve connecting said plenum
chamber with said discharge chamber, said discharge
chamber defining means including a movabie element ex-
posed to fluid pressure within the discharge chamber,
resilient means coacting with said movable element to
urge the latter in a direction for contracting said dis-
charge chamber, said resilient means having an effective
strength such that the fluid pressure within said discharge
chamber required to move said movable element through
a predetermined positional range closcly approaches a
predetermined carburetor pressure, and means intercon-
necting said control valve with said movable element to
effect opening and closing of said valve as an incident
to reverse movements of said element through said pre-
determined range thereof.

4. For maintaining a continuously adequate supply of
fuel to a high powered internal combustion engine car-
buretor, a compact highly efficient electric fuel pump
capable of producing an even output pressure readily
adjustable to different values, said pump comprising, in
combination, a hollow body, an elongated plunger formed
of magnetic material, means on said bedy supporting said
plunger for reciprocation and forming an effective fluid
seal therearound, means including one end of said plunger
defining a plenum chamber within said body, means in-
cluding the other end of said plunger defining a pumping
chamber, fluid supply means including an iniet check
valve connected to supply fuel to said pumping chamber,
said plunger defining a bore extending therethrough be-
tween said chambers at opposite ends thereof, a check
valve mounted con said plunger to automatically prevent
flow of finid through said bore toward the pumping
chamber end thereof, a strong power spring coacting
with said plunger to urge the latter in a direction for
contracting said plenum chamber, a solenoid assembly
positioned in rvelation to said plunger to operate upon
energization the solencid assembly to magnetically move
said plunger against said spring in a direction for con-
tracting said pumping chamber, a removable switch
mounted on said body and connected to energize said
solenoid assembly, removable actuating means for said
switch coacting with said plunger to close said switch as
an incident to miovement of the plunger by said spring
to a predetermined position and to open said switch as
an incident to predetermined movement of the plunger
by the solenoid assembly to a second predetermined
position, nicans on said body coacting therewith to define
a discharge adjacent said plenum chamber, a control valve
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connecting said plenum chamber with said discharge
chamber, said discharge chamber defining means includ-
ing a flexible diaphragm supported at the peripheral edge
thereof, a support head engaging the central portion of
said diaphragm on the side therecof opposite from said
discharge chamber, the outer periphery of said support
head terminating a substantial distance. radially short of
the supported peripheral edge of said diaphragm thus
leaving an annular portion of said diaphragm around said
head free to pulsate to absorb pressure fluctuations within
said discharge chamber, spring means operating on said
head to urge said diaphragm in a direction to contract
said discharge chamber, adjusting means coacting with
said head spring means to regulate the residual force
thereof thereby controlling the carburetor supplying fluid
pressure with said discharge chamber required to move
said diaphragm through a predetermined positional range,
means connected between said diaphragm and said con-
trol valve to effect opening and closing of said valve as
an incident to movement of the diaphragm in opposite
directions through said predetermined positional range,
and said plunger power spring having a strength related
to the effective pressure area of the plenum chamber
end of the plunger such that the maximum spring pres-
sure exerted on fluid within said plenum chamber is
greatly in excess of the discharge chamber fluid pressure
required to move said diaphragm to effect closing of
said control valve.

5. A compact high capacity electric fuel pump com-
prising, in combination, a body including a hollow sheli,
an elongated magnetic plunger, means supporting said
plunger within said body shell for reciprocation and form-
ing an effective fluid seal around the plunger, means in-
cluding one end of said plunger defining a plenum cham-
ber, means including the opposite end of said plunger
and a fuel intake check valve defining a pumping cham-
ber, a strong power spring interconnected with said
plunger to urge the latter in a direction for contacting said
plenum chamber, a solenoid assembly positioned in rela-
tion to said plunger supporting means to operate upon
energization of the solenoid assembly to magnetically
force the plunger against said power spring therefor in
a direction for contracting said pumping chamber, switch
means connected to controllably energize said solenoid
assembly, switch control means coacting with said switch
means and with said plunger to energize and deenergize
said solenoid in response to movement of said plunger
respectively toward and away from said plenum chamber,
said plunger defining a cylindrical bore extending there-
through between said pumping chamber and said plenum
chamber, narrow valve support means mounted on said
plunger and cxtending diametrically across said bore
therein, a pair of flexible check valve biades disposed
within said plunger bore and supported at the base of
cach blade by said valve support means, cach blade
having a maximum length perpendicular to said valve
support means substantially greater than the radius of
said plunger bore and extending from said valve support
means toward the plenum chamber end of said bore, the
marginal edge of each blade away from said valve support
means having a generally semi-elliptical shape to seal
against the adjacent cylindrical surface of said plunger
bore in response to differential fluid pressure across said
blades tending to produce fluid flow toward the pumping
chamber end of said bore, said plenum chamber defining
means including a control valve for releasing fluid there-
from, means including a fluid pressure responsive actuator
mounted on said body to define therewith a discharge
chamber adjacent said plenum chamber and communical-
ing directly with the discharge side of said control valve,
means interconnecting said fluid pressure responsive actu-
ator with said control valve to effect closing of the latter
automatically in response to a build-up in pressure in
said discharge chamber tc a predetermined carburetor
supplying pressure, said power spring for said plunger
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having a predetermined strength in relation to the effective
pressure area of the plenum chamber end of the plunger
to produce within said plenum chamber a maximum
fluid pressure greatly in excess of the fluid pressure
required in said discharge chamber to effect closing of
said control valve by means of said pressure responsive
actuator therefor, and means defining an outlet from said
discharge chamber.

6. For maintaining a continuously adequate supply of
fuel to a high powered internal combustion engine car-
buretor, a readily serviceable electric fuel pump compris-
ing, in combination, a body including an elongated outer
shell and a hollow barrel element having an inner end
disposed within the medial portion of the shell, a non-
metallic guide tube extending from said inner end of said
barrel element along the axis of said shell, a solenoid
slidabiy encircling said tube, magnetic circuit means for
said solenoid including a magnetic disc encircling said
tube at the inner end of said barrel element and an an-
nular magnetic retainer detachably secured to said body
shell and encircling the end of said tube remote from said
barrel element, a magnetic plunger slidably disposed
within said tube, an intake check valve assembly detach-
-ably mounted on said retainer in covering relation to the
adjacent end of said tube whereby a pumping chamber is
defined between said intake valve assembly and the adja-
cent end of said plunger, a strong power spring inter-
posed between said intake valve assembly and the adja-
cent end of said plunger to urge the latter away from said
magnetic retainer, a hollow cylindrical strainer removably
seated in encircling relation to said intake valve assem-

bly, said strainer being substantially coaxial to said tube

and having a diameter approximately equal to that of said
solenoid, a strainer bonnet covering the end. of said
strainer remote from said retainer, quick release meang
detachably holding said bonnet in sealed relation to said
body shell, means for supplying fuel into surrounding re-

‘lation to said strainer, a control valve removably secured

in the end of said barrel element opposite said solenoid,
the intermediate portion of said barrel element defining a
plenum chamber, removable switch actuating means ex-
tending into the plenum chamber portion of said barrel
element and forming a seal therewith, said switch actuat-
ing means coacting with said plunger for actuation by
movement of the latter in opposite directions, said body
shell defining a hollow boss substantially alined with said
switch actuating means, a quickly removable switch
seated in said boss and coacting with said actuating means

for operation thereby; separable means connecting said

switch with said solenoid, a quick disconnect cap mounted
in covering relation to said boss to hold said switch in
seated position therein, said plunger defining a bore ex-
tending therethrough between said pumping chamber and

-said plenum chamber, a check valve mounted on said

plunger to prevent reverse flow of flnid through said bore

-toward said pumping chamber end thereof, movable pres-

sure responsive means attached to the end of said body
opposite said strainer end thereof to define with the body
a .discharge chamber communicating with the outlet of
said ‘control valve, means for closing said control valve in

-response to movement of said pressure responsive means

by predetermined carburetor supplying fluid pressure
-within said discharge chamber, said plunger power spring
having an effective strength related to the pressure area
of :the plenum chamber end of said plunger to preduce
fluid pressure within said plenum chamber greatly in ex-
cess of the fluid pressure required in said discharge cham-
ber for actnating said pressure responsive means to close

“said control valve, and means forming a fluid outlet from

said discharge chamber.

7. in an electric fuel pump, the combination of an
elongated 'magnetic plunger, . means supporting said
plunger for reciprocation and forming an effective fluid
seal therearound, means defining a plenum chamber at
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one end of said plunger, means including a fuel intake
valve defining a pumping chamber at the other end of said
plunger, said plunger defining a bore extending longitudi-
nally therethrough between said pumping chamber and
said plenum chamber, narrow check valve support nieans
mounted on said plunger and extending diametrically
across said bore therein a substantial distance from the
plenum chamber end of the bore, two fiexible valve blades
each having a base thereof anchored to said valve sup-
port means, said blades being formed of a plastic material
highly resistant to petroleum fuels, each of said blades
extending from said support means therefor toward the
plenum chamber end of said bore and having a peripheral
edge shaped to separably seal against the adjacent sur-
face of the bore, a strong power spring coacting with said
plunger to urge the latter in a direction to expand said
pumping chamber, solenoid means positioned in relation
to said plunger to magnetically move the latter against the
force of said spring in a direction for contracting said
pumping chamber, and control means connected with
said solemoid means and coacting with said plunger to
control said solenoid means in response to reverse move-
ments of said plunger.

8. For maintaining to a high powered internal combus-
tion engine carburetor an adequate supply of fuel at an
even adjustable pressure, a compact high capacity elec-
tric fuel pump comprising, in combination, a magnetic
plunger, means supporting said plunger for reciprocation
and defining an effective fuel seal therearound, means in-
cluding a fuel intake valve defining a pumping chamber
at one end of said plunger, said piunger defining a bore
extending therethrough. frem said pumping chamber, a
check valve mounted on said plunger to prevent reverse
flow of fluid through said bore toward said pumping
chamber end thereof, a strong power spring coacting with
said plunger to urge the latter in a direction to expand
said pumping chamber, solenoid means positioned in re-
lation to said plunger to magnetically urge the latter
against said spring therefor in a direction for contract-
ing said pumping chamber, switch means coacting with
said plunger and connected with said solenoid to control
energization of the latter in response to reverse move-
ments of the plunger, means including a control valve
assembly defining a plenum chamber at the end of said
plunger opposite said pumping chamber, said conirol
valve assembly including a valve seat, a movable valve
member disposed in opposing relation to said seat, a cy-
lindrical guide skirt on said movable valve member, a
guide stern extending into said skirt to guide and hy-
draulically check movement of the vailve member toward
and away from said valve seat, means including a flexible
diaphragm defining a discharge chamber communicating
with the downstream side of said control valve assembly,
stationary means supporting the marginal edge of said
diaphragm, a movable support head engaging the central
portion of said diaphragm on the side thereof opposite
said discharge chamber, the peripheral edge of said sup-
port head terminating radially short of the supported
marginal edge of said diaphragm to leave an annular por-
tion of said diaphragm unsupported to pulsate to absorb
incipient pressure fluctuations within said discharge
chamber, pressure control spring means coacting with said
support head to urge the latter in a direction for contract-
ing said discharge chamber, adjusiable means positioned
to regulate the residual stress in said pressure control
spring means, means positioned to transmit reverse move-
ments of the head supported portion of said diaphragm
to said movable control valve member to effect movement
of the latter toward and away from the coacting valve
seat in response to reverse movements of the head sup-
ported portion of the diaphragm, and means defining a
fluid outlet from said discharge chamber.

9. ¥or providing to a high powered internal combustion
engine carburetor a clean continuously adequate supply of
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fuel under proper pressure, a compact highly efficient elec-
tric fuel pump comprising, in combination, an elongated
body shell, an elongated magnetic plunger, means support-
ing said plunger for reciprocation within said shell and
forming an effective fluid seal around the plunger, means
including a detachable intake valve assembly defining
a pumping chamber at one end of said plunger, said intake
valve assembly including a fuel inlet bore therein, a per-
manently magnetized wire shaped to clamp on said valve
assembly and having opposite ends shaped to extend across
said intake valve bore and magnetized to collect magnetic
particles from fuel flowing through the bore, a strong
power spring interposed between said intake valve assem-
bly and said plunger to urge the latter in a direction to ex-
pand said pumping chamber, a solenoid assembly de-
tachably mounted within said shell in position to urge
said plunger against said spring in a direction for contract-
ing said pumping chamber, a hollow cylindrical filter
removably seated in surrounding relation to said intake
valve assembly, a covering bonnet for said filter, quick dis-
connect means supporting said bonnet on said shell in
housing relation to said filter, means defining a fuel inlet
communicating with the outer surface of said filter, said
plunger defining a bore extending therethrough from said
pumping chamber, a check valve supported on said plunger
to prevent reverse flow of fluid through said plunger bore
toward the intake valve assembly end thereof, means de-
fining a plenum chamber at the end of said plunger op-
posite said pumping chamber, and solenoid control means
connected with said solenoid assembly and coacting with
said plunger to control energization of the solenoid as-
sembly in response to movement of the plunger in opposite
directions.

10. For supplying the large and sharply varying fuel
requirements of a high powered internal combustion
engine carburetor, a self-contained fuel pump having an
output pressure highly stabilized continuously at a limited
pressure level and comprising, in combination, means de-
fining a pumping chamber and including as a component
thereof a reciprocable pumping element movable in op-
posite directions to expand and contract the pumping
chamber, a fuel inlet check valve communicating at the
downstream side thereof with said pumping chamber,
means including a component portion of said pumping
chamber means and defining a plenum chamber imme-
diately adjacent said pumping chamber, a check valve
mounted between said pumping and plenum chambers
on said component portion of said pumping chamber
means and having an upstream side communicating di-
rectly with said pumping chamber and a downstream side
communicating directly with said plenum chamber, means
including a component portion of said plenum chamber
means and defining a fuel discharge chamber immediately
adjacent said plenum chamber, a control valve mounted
between said plenum and discharge chambers on said
component portion of said plenum chamber means and
having an upstream end communicating directly with said
plenum chamber and a downstream end communicating di-
rectly with said discharge chamber, said discharge cham-
ber defining means including as a component thereof a
movable chamber expanding and contracting element
spring biased with a yieldable force which moves the ex-
panding and contracting element in a discharge chamber
contracting direction against internal discharge chamber
pressures less than a predetermined limited value and
which allows discharge chamber pressures greater than
said predetermined valve to move the expanding and con-
tracting element in a discharge chamber expanding direc-
tion, means coacting with said expanding and contracting
clement and with said control valve to effect opening and
closing of the latter by movement of said expanding and
contracting element in chamber contracting and expanding
directions respectively, a damper connected to said control
valve to steady opening and closing movements thereof,
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reciprocating means coacting with said reciprocable
pumping element and including a powerful spring con-
nected with said pumping element to urge the latter in one
direction and including externally energized power means
coacting with the pumping element to intermittently move
the latter in the opposite direction against said spring, and
said reciprocating means having sufficient strength to pump
into the plenum chamber a maximum pressure greatly in
excess of said predetermined limited value and being yield-
able against a plenum chamber pressure in excess of said
maximum pressure.

11. In a fuel pump of the type in which a piston is recip-
recated in a cylinder by an electro-magnet and by a re-
turn spring engaging the piston to pump fuel from a
pumping chamber to a second chamber to which an out-
let is connected and in which inlet and check valves are
provided for preventing reverse flow of fuel through the
pump, wherein the pump is characterized by: the piston
return spring being oversized; a third chamber integral
with the pump, dispesed immediately adjacent the second
chamber, and interposed between the second chamber
and the outlet; a relatively unrestricted passageway inter-
connecting the second chamber with the third chamber
to provide substantially no line pressure drop between
the chambers; a third valve disposed in the passageway;
ing element in first and second opposite directions to
and an elastic element in the third chamber operatively
connected to the third valve for reducing and regulating
the pressure of the fuel flowing from the second chamber
into the third chamber, thereby to provide a high capacity,
-fast response pump characteristic.

12. For supplying fuel to an internal combustion engine,
a high capacity constant pressure fuel pump comprising
a reciprocable pumping element; means including one
surface of said pumping element defining 2 pumping cham-
ber; a first and second power means for urging said pump-
ing element in first and second opposite directions to
respectively draw fuel into said pumping chamber under
vacuum and to force fuel from said pumping cham-
ber under pressure; one of said power means operated
by an external source of power, the other comprising an
oversized power spring in operative engagement with the
pumping element and capable of producing a force sub-
stantially in excess of that required for desired fuel pump
discharge pressures; the power means causing discharge
of fuel from the pumping chamber being elastic and ca-
pable of producing a fuel discharge pressure substantially
greater than desired fuel pump output pressures; inlet and
outlet check valve means for said pumping chamber;
means integral with the pump immediately adjacent said
pumping chamber and directly connected therewith de-
fining a plenum chamber; said outlet check valve inter-
posed between said plenum chamber and said pumping
chamber; means integral with the pump immediately adja-
cent said plenum chamber and directly connected there-
with defining a fuel discharge chamber including a yield-
able element preconditioned to move reversibly in re-
sponse to changing fluid pressure within the discharge
chamber; a control valve interposed between said plenum
chamber and said discharge chamber; and linkage connect-
ing the control valve and the yieldable element for urg-
ing the control valve toward closed position incident to
movement of the yieldable element by an increasing pres-
sure within said discharge chamber to a predetermined
value and urging the control valve toward open position
incident to movement of said yieldable element by a slight
decrease in the discharge chamber pressure below said
predetermined value.

13. A fuel pump for supplying the large and sharply
varying fuel requirements of a high pressure internal
combustion engine carburetor comprising; a pumping
chamber; a plenum chamber communicating with one
side of the pumping chamber; a fuel inlet communicating
with the other side of the pumping chamber; a reciprocable
element in the pumping chamber and inlet and outlet
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valves for pumping fuel from the inlet, through the pump-
ing chamber, and into the plenum chamber; a first power
means for urging the pumping element in one direction
at a pressure substantially in excess of that required by
the carburetor; an oversized biasing spring engaging the
clement to urge it in the opposite direction at a pressure
substantially in excess of that required by the carburetor;
a third chamber integral with the pump and immediately
adjacent the plenum chamber; a fuel outlet communicat-
ing with the third chamber; a substantially unrestricted
passageway interposed between the third chamber and

16
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the plenum chamber to permit substantially no line pres-
sure drop between the chambers; a third valve disposed
in the passageway; and an elastic element in the third
chamber connected to the third valve for reducing and
regulating the pressure of the fuel flowing from the
plenum chamber into the third chamber.
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