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This invention relates to a fluid injection pump specifi-
cally adapted for injecting fluid under pressure to a plu-
rality of points of use. ]

Although it is. to be appreciated that the injection
pump of the instant invention may readily be used in
other environments, the adaptability of the injection
pump to a specific environment may be readily appreci-
ated when considering the injection pump as a means
for intermittently imjecting liquid fuel under pressure in
timed sequence to the cylinders of an internal combustion
engine.

The injection pump of the instant invention is com-
pletely devoid of pressure operated valves which in
many cases have proven to be undesirable as a compo-
nent of an internal combustion fuel injection pump be-
cause of the tendency of pressure operated valves to mal-
function unless the fuel being pumped is completely
devoid of foreign matter. Accordingly, it may be con-
sidered the main object of this invention to provide an
injection fuel pump which will be capable of constant
and efficient operation under adverse conditions which
normally tend to cause pressure operaied valves.to mal-
function.

A further object of this invention, in accordance with
the immediately preceding object, is to provide an electric
injection pump having a minjimum number of parts and
a minimum number of moving parts which are subject
to wear whereby the life expectancy of the injection pump
will be substantially greater than that of some types of
injection pumps now being commercially exploited.

Still another object of this invention is to provide an
injection pump which will be capable of unerringly in-
jecting equal predetermined amounts of fuel to various
points of use in timed sequence.

Another cbject of this invention is to provide an in-
jection pump which may readily be connected with exist-
ing automotive ignition components in a manner whereby
the operatisn of the mgecuon pump may be accurately
timed with the operation of conventional types of auto-
motive ignition systems.

Still ancther. object of this invention is to provide an
injection fuel pump which may readily be disassembied
in order tc repair the injection purap or to  perform
preventative maintenance thercon.

A further object of this invention is to provide an in-
jection fuel pump which may readily be altered to deliver
measured predetermined quantities of fuel to a different

number of points of use. -

A final object to be specifically enumerated herein is
to provide an ipjectien fuel pump which will conform
io cenventional forms of manufacture, be of simple con-
struction and easy to iastall so as to provide a device
that will be ecencmically feasible, long lasting and re-
quire very little alterations of an existing internal com-
bustion engine in order to operatively mount the fuel
injection pump thereon. )

These together with other objects and advantages which
will becorie subsequently apparent reside in the details
of construction and operation as more fully hereinafter
described and claimed, reference being had to the accom-
panving drawings forming a part hereof, wherein like
numerals refer to like parts throughout, and in which:

FIGURE 1 is a side elevational view of the -eleciric
injection fuel pump of the instant invention;

FIGURE 2 is a vertical sectional view taken substan-
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tially upon a plane passinfr through the center of the in-
jection pump illustrated in FIGURE 1;

FIGURE 3 is a vertical sectional VleW similar to that
of FIGURE 2 but showing the actuator of the injection

pump in an alternate position;

FIGURE 4 is a perspective v1r=w of the cylinder body
of the injection pump;

FIGURE 5 is a perspective view of a portion of the
vaive means of the injection pump utilized to direct pre-
determined measured quantities of fuel to a plurality of
points of use in timed sequence;

FIGURE 6 is a horizontal sectional view taken sub-
staniially upen the plane indicated by the section line
8—6 of FIGURE 2; and

FIGURE 7 is a horr/ontal sectional view taken sub-
stantially upon the piane indicated by the section line
T—7 of FIGURE 2.

Referring now more specifically to the drawings, the
numeral 1§ generally designates. the injection pump of
the instant invention which includes cylinder means in
the form of an elongated cylinder body generally referred
to by the reference numeral 12. The cylinder 12 is gen-
eraily cylindrical in conngaratlon and includes an upper
cylindrical portion 14 which is reduced in diameter rela-
tive te the intermediate and lower portions of the cylin-
der body member. The upper portion 14 is actually in
the form of a cylindrical piston and has a plurality of
longitudinal bores 16 formed thersin which are parallel
to each other and extend longitudinally.-of the cylinder
body memiber 12. The lower end of each of the bores
16 terininates in a radially extending transverse bore 18
whose outer end communicates with the outer surfaces
of the lower portion 29 or base of the cylinder body
member 12 and is provided with an internally threaded
counterbore 22 for the reception of a fitting 24 carried
by an associated fuel line 26.

Dmyosed between the upper and lower pomons 14 -
and. 28 is an intermediate portion 28 whose upper end
is externally threaded as at 33 for a purpose to be here-
inafter more fuily set forth. The lower portion 28 has
a cownwardiy opemug blind bore 32 formed therein
which is-threaded as at 34 and has a cylindrical fuel sup- -
ply reservoir generally referred to by the reference nu-
meral 3§ threadedly secured therein.

Each of the transverse bores 18 is provided with a
longltLdn?Hy extending branch bore 38 which com-
municates that transverss bore 18 with the interior of the
fuel supply reservoir 3§ secured to - the lower end of the
lowsr portion or base 28 of the cylinder body member 12.

An actuator sleeve mechanism generally referred to by
the reference  numeral 49 is provxded with a longitudinal
opening 42 which snugly receives the upper portion 14 or
piston of the cylinder body member 12. The lower end

-of the actuator sleeve mechanism 4¢ includes a radially

projecting annular seating flange 44. A collar assembly
generally referred to by the reference numeral 46 and
inciuding an internally threaded cylindrical portion 48 -
and an apertured top wall 59 is threadedly engaged on
the threads 38 of the intermediate portion 28 and retains
the flange 44 of the actuator sleeve mechanism 46 captive
between the apertured end wall 50 and the intermediate
portion 28 whereby the actuator sleeve mechanism 46 is
mouanted for rectilinear movement between the two limits
established by the apertured end wall 5¢ and the inter-
mediate portion 28 of the cylinder body member 12. A
first electromagnet or solenoid generally referred to by
the teference numeral 52 is ¢arried by the collar 46 and
a second smaller and less powerful electromagnet or sole-
noid gemerally referred to by the reference numeral 54 is
also carried by the collar 46.

The upper end of the actuator sleeve mechanism 48 is'
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_.externally thréaded as at 56 and is also provided with a-

counterbore 58 for the opening 42 extending longitudi-
nally through the actuator sleeve 49, A retaining disk 60
‘is seatingly received within the counterbore 58 and is
provided with a plurality of bores 62 circumferentially
disposed about the longitudinal axis of the sleeve 46 and
a central aperture 64. - A plurality of pistons 66 having

diametrically enlarged outer end portions 68 are slidably.
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member element 184 is in registry with one of the bores
© 38. The downward movement of the actvator sleeve

mechanism 49 will effect downward movement of the -

. pistons 66 and downward movement of the column of

fluid disposed in the bores 16.  The one bore 16 which
is not communicated with-the fuel supply reservoir 36,
by movement of the associated .piston 66 downwardly

- therein, injects a measured quantity of fuel through the

disposed in the bores 16-through the bores 62 formed in .

the disk 60 with the heads 68 of the pistons 66 being dis-

"posed on the outer side of the disk 60. A retaining cap -

70 is threadedly engaged on the upper end of the actu-
~ator sleeve .40 and the diametrically enlarged heads 68
on the pistons 66 are held captive between the end wall
72 of the cap 70 and the disk 69. It will be noted that
the end wall 72 is also apertured as at ‘74 whereby the
area between the confronting surfaces of the disk 68 and
the upper portion 14 of the cylinder body member 12 is
communicated with the exterior of the injection pump 19.
It is to be noted that the electromagnet or solenoid 52
_ is actuated to effect downward movement of the actuator
sleeve mechanism 48 and that the eletcromagnet or sole-
noid 54 is actuated to effect upward movement of the
actuator sleeve mechanism 49.

The fuel supply reservoir 36 is provided with an aper-
tured lower wall 76 through which the upper end of a
valve member shaft 78 is rotatably journaled. The upper
end of the shaft 78 is provided with a diametrically en-
larged portion 8¢ and an annular sealing ring 82 is dis-
posed between the confronting surfaces of the diametri-
cally enlarged head portxon 860 and the lower wall 76.
The fuel supply reservoir is provided with a fuel inlet
nipple 84 communicating with the interior thereof and
provided with a threaded counterbore. 86 in which the
delivery end of a fuel supply line 88 is secured. A resili-
ent spring arm 9§ is fixedly secured to the diametrically
enlarged upper end portion 8% of the shaft 78 by means
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of suitable fasteners 92 secured through the apertures 94 .

formed in the arm 90 and a closure valve member gener-
ally designated by the reference numeral 96 is fixedly se-
cured to the free end of the arm 99 in any convemient
manner. The closure valve member 96 includes a mount-
ing base 98 having a generally spherical recess 109
formed in the upper end thereof and communicating ‘with

the upper surface thereof in which.a generally sphencal .

lower end 182 of the valve member element 104 is seat-
ingly received whereby the valve member element 104 is
swivelly and rotatably mounted on the base 98.. The
upper surface 106 of the valve member -element 194 is

substantially flat and. is larger in plan area than the bores ,

38. Itis to further be noted that the upper extremity of
- the recess formed in the lower portion 20 of the cylinder
body member 12 is defined by-a planar. surface 108
through “which the lower ends of the bores 38 open.
1t is to be further noted that the lower ends of the bores

38 are circumferentially disposed about the axis of rota- -

tion of the shaft 78 whereby it.may readily be observed

that upon rotation of the shaft 78 the flat upper surface . -

106 of the valve member element 184 will sequentially
be moved into registry with the lower ends of the bores 38,
It is to be understood that the shaft 78 may be geared

60

or otherwise directly connected with the shaft of a con-

ventional automotive distributor and that the field coils
of the electromagnets 52 and 54 may be electrically con-
nected with the ignition system of a motor vehicle so.as
to be. energized in timed relation with the operation. of
the internal combustion engine and the rotation- of the
shaft 78.

~ In operation, the internal combustion engine or the d1s-
tributor shaft of the engine is ntilized to rotate the shaft
78. The distributor of the internal combustion engine or
a separate distributor may be consected with the shaft
78 and utilized to energize the electromagnets or sole-
noids 52 and 54 so that the actuating sleeve mechanism
40 is moved sharply downwardly when the closure valve
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associated fuel line 26. The fuel displaced by the other
pistons 66 is allowed to move through the associated °
bores 38 and into the fuel supply reservoir 36. - Further
movement of the shaft 78 to uncover the. bore 38 last
covered by the closure valve member element 1064 will
also effect energizing of the electromagnet or solenoid
54 in order to raise the actuator sleeve mechanism 40
and the pistons 66 therewith in readiness for the closure
valve member element 104 to register with the lower end
of the next adjacent bore 38 and the subsequent actuation
of the ‘actuator sleeve mechanism 40 downwardly to dis-
charge the next measured quantity of fuel.

Thus, it may be observed that the injection pump 10 is
capable of delivering predetermined measured quantities

“of fuel to a plurality of points of use in timed sequence

without the use of spring actuated or pressure actuated
stop valves.

“The foregoing is considered as illustrative only of the
principles of the invention. = Further, since numerous
modifications and changes will readily occur to those
skilled in the art, it is not desired to limit the invention -
to the exact conmstruction and operation shown and de-
scribed, and accordingly - all suitable modifications and

_equivalents may be resorted to, falling within the scope of

the invention as claimed.

What is claimed as new is as follows:

1. A fluid injection pump for injecting fluid under pres-
sure to a plurality of peints of use in timed sequence, said
injection pump comprising cylinder means. having a plu-
rality of bores formed therein, a piston for each of said
bores, actuator means for said pistons for effecting re-
ciprocating movement of said pistons in said bores, a
source of fluid supply, individual means communicating
each of said bores with a point of use and including pas-
sage means for communicating each of said bores with
said source of fluid supply, and valve means for sequen-
tially blocking said passage means and including valve
actuating means for actuating said valve means in timed
sequence with said actuating means, said actuating means
including means for effecting s1mu1taneous reciprocation
of said pistons.

2. The combination of claim 1, wherein said fluid sup-
ply source-includes a planar inner surface, said passage
means comprising bores having ends opening through
said planar surface and disposed in a given path relative
to said ‘surface, said valve means including a closure
valve member having a sealing face having a plan area
larger than said ends of said bores, and means mountmg
said closure valve member for movement with its face in
sliding contacting relation with said surface and through
the path defined by the ends of said bores opening
through said surface whereby said closure valve member
will sequentially comprise a closure for said ends of said
bores.

3. The combination of claxm 2, wherein said path de-
fines a circle on said surface, said mounting means in-
cluding a shaft, means journalling said shaft for rotation

‘about an axis extending at substantially right angles to

said surfacé and alined with the center of said circular
path, a laterally projecting arm carried by said shaft,
and means mounting said closure valve member on said
arm a spaced distance from the axis of rotation of said
shaft equal to the radius of said circular path.

4, The combination of claim 3, wherein said arm in-
cludes resilient means normally urging said closure valve
into -tight frictional sliding engagement with said sur-
face. .
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5. The combination of claim 1, wherein said piston
bores are parallel and said actuator comprises a slide
mounted for sliding rectilinear movement on said cyl-
inder means paralleling said bores, said pistons being car-
ried by said actuator for movement therewith.

6. The combination of claim 5, wherein said cylinder
means comprises an elongated body, said piston bores
equally spaced apart and disposed in a circle concentric
with the longitudinal axis of said body. _

7. The combination of claim 6, wherein said slide com-
prises a sleeve having a longitudinal opening formed
therethrough, said sleeve snugly and slidably receiving
said elongated body, an end wall on said sleeve, and
means securing one end of each of said pistons to said
end wall for movement therewith,

10

6 .

8. The combination of claim 7, including vent means
in said end wall communicating the interior of said .
sleeve with the exterior surfaces thereof. _

9. The combination of claim 8 wherein said actuator
includes electromagnetic means for effecting reciproca-
tion of said sleeve.
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