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5 Claims.

This invention pertains to fuel pumps, and has
primarily for its object to further improve the
pump structure as disclosed in patent applica-
tion Serial No. 475,791, filed August 16, 1930,

Incidental to the foregoing, a more specific ob-
Ject resides in the provision of a fueling mecha-
nism of the foregoing character, in which a plu-
rality of pumps are annularly arranged about
a common fuel distributing chamber, the pump
units being actuated by a common member, and
in which check valves, with their inherent objec-
tions, are eliminated, thus materially simplify-
ing the structure and providing dependable
operation.

Another object resides in the provision of an
improved mechanism for metering fuel to an
extremely minute degree, and more specifically
to provide a rotary metering valve provided with
an annularly tapered groove cooperating with
the fuel inlet port to uniformly and gradually
vary the fuel supply to the pump units.

A still further object resides in the provision
of a reciprocative and oscillatory pump plunger
for effecting the desired discharge of fuel with-
out the use of check valves, each plunger being
automatically reciprocated and rotated by a
single member to effect the desired discharge
of fuel without the use of check valves.

Another object is to provide a pump mecha-
nism of the foregoing character, in which a
plurality of pump units are so connected as to
provide a constant spray of fuel through a single
discharge port.

With the above and other objects in view,
which will appear as the description proceeds, the
invention resides in the novel construction, com-
bination, and arrangement of parts substantially
as hereinafter described and more particularly
defined by the appended claims, it being under-
stood that such changes in the precise embodi-
ment of the herein disclosed invention may be
made as come within the scope of the claims.

In the accompanying drawings is illustrated
one complete example of the physical embodi-
ment of the present invention constructed ac-

cording to the best mode so far devised for the -

practical application of the principles thereof.
In the draw'ngs, Figure 1 is a vertical section
through a fuel pump unit constructed in accord-
ance with the present invention; ‘
Figure 2 is a transverse section taken on the
line 2—2 of Figure 1;
Figure 3 is a detailed section through the
metering valve, taken on the line 3-—3 of Figure 1.
Figure 4 is a detailed section through the dis-

(Cl. 103—157)

tributing portion of the metering valve taken on’
the line 4—4 of Figure 1;

Figure 5 is a detailed section taken through
the head of one of the pump plungers, as indi-
cated by the line 5—% of Figure 1.

Figure 6 is an elevation of a modified form of
the invention;

Figure 7 is a vertical section taken on the line
11 of Figure 8; and

Figure 8 is a transverse section taken on the
line 8—8 of Figure 6.

Referring now more particularly to\the ac-
companying drawings, and especially tA%t form
of the invention illustrated in Figures 1 to 6 in-
clusive, the numeral 1 designates a pump casing

.which is preferably annular in shape and con-

structed in sections to facilitate manufacture and
assembly of the working units. To this end, an
intermediate cylindrical housing 2 is provided
with a lower cap 3 and a top head 4, both of
which are secured to the housing 2 by the bolts
5, or any other suitable means, and form closures
for the top and bottom of the housing 2.

The head 4 is provided with a plurality of ver-
tical bores 6, concentrically arranged about its
axis and having slidably mounted therein pump
plungers 1, the lower ends of which project be-
low the bottom face of the head 4, and are pro-
vided with flanges 8 and cranks 9, which serve
to effect reciprocative and oscillatory #ction of
the plungers, as will be hereinafter explained.

As best shown in Figures 1 and 2, the inner

" face of the housing 2 is provided with a plurality

of spaced vertical guideways 10 having theflanged
slides 11 mounted therein for reciprocative move-
ment. The upper end of each slide 11 is pro-
vided with a laterally disposed forked head 12,
which straddles the lower end of the plunger 1
between its flange 8 and crank 9, thus imparting
reciprocative movement to the plunger, as the
slide is actuated. ‘The lower end of each slide
i1 carries a stud 13 having mounted thereon g
roller 14, positioned in an annular cam track 16
provided in a cam (6.

The cam 16, which is posxtioned within the
housing 2, has its upper and lower stub shafts 17
and 18, respectively, journalled in anti-frictional
bearings 19, the upper bearing being carried by
the head 4, while the lower bearing is mounted
in the cap 3. The stub shaft 18 projects through
the cap 3 to provide for any suitable driving con-
nection with the mdtor to be fuelized.

As best shown in Figure 2, the depending cranks
9, carried by the pump plunger
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2
an annular cam track 20 formed in the top face
of the cam I6.
In operation, it will be quite obvious that as
the cam 16 is rotated, the slides {1 will be ver-
5 tically reciprocated through the action of the
rollers 14 travelling in the annular cam track {5,
causing the pump plunger 7 to be correspondingly
reciprocated, at the same time oscillatory move-
ment is imparted to the plungers through the
10 cranks 9 travelling in the cam trapk 20.
Considering now the method of metering and
fuel distribution to the various pump plungers,
it will be noted in Figure 1 that the head 4 is
provided at its top end with a central recess 21
15 forming a fuel pocket and having a piug 22
threaded therein to form a closure for the pocket.
The plug 22 is provided with a-fuel inlet port 23
and an outlet port 24, the inlet port being con-
nected with any suitable source of fuel supply,

20 while the outlet port is provided with a suitable

connection for venting the fuel chamber to hasten
the priming of the pump when starting out from
dry.

From the port 23, the fuel passes downwardly.

25 through a duct 23’ into the fuel pocket, it being
noted that the plug 22 is provided with a recess
25 in its lower end to further increase the size
of the fuel pocket and also allow for the posi-
tioning of the metering mechanism within the

30 fuel pocket. _

In order to meter and uniformly distribute the
fuel from the central fuel pocket to the various
pump units, the iecess 21 is provided with a cen-
tral bore 26, in which a shouldered sleeve 27 is

5 tightly fitted to prevent its rotation. The sleeve

21 is provided with g plurality of annularly spaced

ports 28 which are aligned with a plurality of

radial ports 29 communicating with the plunger
bores 6. The lower end of the sleeve 27 is closed
by a plug 30 provided with a central recess 3f
formed in its top face, and a plurality of radial
ducts 31’ extending from the central recess to
the outer periphery of the plug in alishment with

the ports 28 provided in the sleeve 26.
Rotatably mounted within the sleeve 21, and

seated upon the plug 30, is a valve 32 provided with

a recess 33 in its upper end for reception of an

actuating rod 34 secured to the valve 32 by a pin

35, or in any other suitable manner. The actu-

ating rod 34 extends through the plug 22, and is

sealed by the usual packing 36 and the packing

nut 37. .

That portion of the sleeve 27 projecting into
the fuel pocket or recess 21 is provided with a
fuel inlet port 38 aligned horizontally with a duct
39 that communicates with the central recess 31
formed in the plug 30. Thus, when the duct 39
is in communication with the fuel inlet port 38,
fuel is admitted to the distributing plug 31 from
which it passes through the ports 28 and the
ducts 29 to the plunger bores 6.

In order to provide for metering or graduating
the fuel supply to the plunger bores, the. valve
plug 32 is provided with an annularly tapered
groove 40 in horizontal alignment with the inlet
port 38 and the duct 39, as best shown in Figure
3. Thus, as the valve plug 32 is rotated through
actuation of the rod 34, the communication be-
tween the inlet port 38 and the duct 39 is grad-
ually varied to provide for variation of the fuel
supply to a high degree of nicety, very essential
to the successful operation of a fuel injection
pump of the present character. .

Obviously, as fuel is distributed to the various
75 pump bores 6, and the plungers 7 are reciprocated
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through the action of the cam 16, fuel will be
drawn into the bores and discharged either to the
manifold or independent cylinders of the engine,
as may be desired, it being understood that the
manner of injecting the fuel into the engine forms
no particular part of the present invention, it
being contemplated that this may be accom-
plished in several different ways.

As set forth in the preceding objects, the pres-
ent invention eliminates the use of check valves,
which are found to present many objections in
a device of the present character, due to the high
speed at which the plungers are actuated, and
the fact that the fuel to be discharged from the
pump units must be accurately measured under
all conditions.

In order to avoid the use of check valves, the
present invention provides a novel construction
of plunger, which serves to both discharge the
fuel under high pressure, and also regulate the
period of induction, without the use of a check
valve. This is accomplished by providing the
plunger with a radial inlet port 4f positioned
closely adjacent its head and adapted to align
with its corresponding duct 29 in one position of
the plunger. The port 41 communicates with a
central recess 42 provided in the head of the
plunger, and communicating with an elongated
vertical slot 43 formed in one side of the plunger
below its head, the slot 43 being formed to align
with a discharge duct 44 formed in the head of
the casing during a portion of the discharge stroke
of the plunger 1. The bore 6 is closed by a plug
45 suitably secured within the bore above the
working stroke of the plunger 1, while the duct
44 communicates with that portion of the bore
6 above the plug 45. A conventional fitting 46,
threaded into the upper end of the bore 6, serves
to connect a pipe or piece of tubing 46’, which
delivers the fuel to the engine, as heretofore
explained.

Lubrication of the various working parts is
accomplished much in the same manner as in
the aforesaid pending application, the oil being
supplied either by gravity or under pressure to a
duct 47 formed in the lower cap 3 cf the housing
I. The duct 47 communicates with an annular
groove 48 formed in the bushing 49 carried by
the cap 3 and surrounding the lower stub shaft
I8, which shaft is provided with a radial port 50
communicating with a vertical bore 5{ extending

. upwardly through the cam and top stub shaft

1. An orifice 52, communicating with the cen-
tral bore 51, serves to distribute oil to the eam
track 15 and the rollers and slide actuated there-
by, as well as to the other working parts con-
tained within the central cam compartment.
From the central bore 51, oil is delivered through
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the top of the stub shaft 17 into a compartment

formed by the recess 53 provided in the bottom
face of the head 4, while ducts 54 form com-
munications between the recess 53 and the va-
rious plunger bores 6 to effect lubrication of the
plungers 1.

As set forth in the aforesaid application, Iu-
brication of the various plungers is accomplished
by means of an annular groove T’ provided in the
plunger adjacent the lower end of the hore 6, and
as lubricant is forced through the ducts 54, and
the plungers T are reciprocated to carry the
grooves 1’ past the ducts 54, oil will be picked
up and carried along the surface of the bores.

In practice, the result of the foregoing action
has been found to progressively feed the oil up-
wardly upon the walls of the bores, and while it
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is true that a certain amount of pressure is de-

veloped above the head of the piston during its

compression stroke, which has some tendency to
oppose the upward feed of lubricant, it has been

s found in actual practice that such compression,
rather than forcing itself down between the bore
and plunger, which is closely fitted, will build
up in the recess 42, and exert itself through the
intake port 41, thus avoiding tendency to ob-

jo struct the upward feed of lubricant.

Furthermore, upon the downward or suction
stroke of the piston the reduced pressure above
its head will have a tendency to draw the oil
upwardiy within the bore, thus serving to prop-

15 erly lubricate the plunger throughout its entire

length., In some instances, where it may be de-

sired to provide a greater amount of lubrication
for the piston, an annular groove 55 may be
provided in the face of the bore 6, above the duct

20 54, in alignment with the upper position of the
groove 1’. .Thus, oil carried upwardly by the

groove T’ will be deposited and stored within the

groove 55, from which point it is fed upwardly
by the action of the piston, and the reduced

25 pressure above the same on the suction stroke,

as hereinbefore described.

It may also be desired to have the lower ex-
tremity of slot 43 overlap the annular groove 55,
so that there is provided a passage to facilitate

30 the pumping action from the groove, this pump-
ing being caused by the reduced pressure formed
above the plunger on each down stroke. o

When the pump is mounted in a vertical posi-
tion, lubricant fed thereto is drained through the

5 opening 57 formed in the cap 3, and the drain
outlet 56 formed in the head 4 is plugged, but
should the apparatus be mounted in an inverted
position, then a suitable dram is communicated
with the outlet 56.

40  From the foregoing explanation taken in con-
nection with the accompanying drawings, it is
believed that the operation of the pump will be
quite apparent, in that fuel introduced through
the port 23 and duct 23’ into the fuel chamber

3 formed by the recess 21, will be delivered through
the port 38 in the bushing 26 to the annular
tapered groove 40 formed iri the valve plug 32.
The fuel then travels through the duct 39 into
" the central recess 3f formed in the plug 30, from

50 whence it is delivered through the radial ports

and ducts to the bore 6.

As best shown in Figure 5, the radial inlet port
41, formed in the plunger 6, is positioned at an
angle of less than 180 degrees with relation to
the slot 43, while the ducts 29 and 44 are dis-
posed at 180 degrees. Consequently, when the
port 41 is in alignment with the duct 29 to receive
fuel, the slot 43 is out of alignment with the dis-
charge duct 44. During the suction stroke of a
plunger the port 41t is vertically above the cor-
responding duct 29 so that the inlet duct 29
is clesed, thus creating a reduced pressure above
the plunger until such time as the port 4! opens
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%5 above the head of the plunger. Before the com-

pression stroke of the plungers, the cam track
20, actuating the cranks 9, rotates the plungers
to bring the slots 43 into alignmment with the
discharge ducts 44, causing the fuel to be ex-
pelled through the plungers and discharge ducts,
from which it is delivered to the engine through
the tubing 46°.

Obviously, the foregoing structure has many
advantages, in that lubrication of moving parts

-1
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the duct 29, thus admitting fuel to the bore 6 .

is positively provided for, and check valves, with
their inherent objections, are eliminated.

It will also be appreciated that by means of the
annularly tapered groove 40 provided in the valve
plug, an extremely gradual and definite metering

[}

of the fuel is provided for, which feature is high- _

1y essential in the injection of liquid fuel.

It will also be noted that fuel to the various
pump units is delivered from a common central
source, namely, the recess 31, which is positioned
between the hores and the metering portion of
the valve, thus insuring a uniform supply to the
various pump units unaer all conditions.

Attention is also directed to the fact that an
extremely simple structure has been provided for
eliminating the use of check valves in connection

. with the pump units, this being accomplished in

the present instance by both reciprocating and
oscillating plungers by a single element, namely,
the cam 16, which structure and operation is per-
mitted by the annular arrangement cf the plung-
er units about a common axis.

An inherent advantage of the present pump,
which meters by throttling the common intake
of the several pumping units, lies in the fact that
TIME is one of the factors affecting the metering,

- This factor operates when the engine speed is re-

duced by the application of increased load. Un-
der this condition, and without a change of

throttle setting, the time element enters, and ¢

more fue] is allowed to pass the metering orifice.
This extra fuel is comparable to the extra air,
which passes the throttle valve in the engine’s
induction system under similar conditions, and
serves to carry the increased load.

Taking up the modification of the present in-
vention, as disclosed in Figures 6 to 8 inclusive,
wherein it is proposed to provide a continuous
discharge spray of fuel through a single outlet
common to a plurality of pump plungers, the
numeral |’ designates a casing adapted to be
mounted upon an engine in any suitable manner
and provided with a pair of spaced threaded ori-
fices 60 having bushings 61 threaded therein, and
closed at their upper ends by the threaded plugs
62. The lower portion of the casing 1’ is provided
with enlarged central bores 63, aligned with the
threaded orifices 60 for reception of the sleeves
64, slidably and rotatably mounted within said
bores, it being noted that the bushings 61 project
downwardly within the sleeves 64. Slidably and
rotatably mounted within the sleeves 61 are the
plungers 1’’, provided with flanges 65 adjacent
their lower ends, and squared shanks 66 project-
ing through squared openings in the bottom of
the sleeves 64.

Washers 67 are mounted on the plungers above
the flanges 65, and coil springs 68, disposed be-
tween the washers 67, and the upper ends of the
bores 68, serve to frictionally hold the plungers
into engagement with the sleeves 64, and also urge
the sleeves downwardly into engagement with
their respective cams 69. As best shown in Pig-
ures 6 and 7, the sleeves 64 are provided with de-
pending offset lugs 70, which serve as cranks, and
are engaged in the annular cam tracks 11 pro-
vided in the peripheral faces of the cams 69,

From the foregoing, it will be readily seen that
as the cam shaft 72 is rotated, the peripheral
camming surface of the cams 69 will cause the

_ sleeves 65 to be reciprocated, which in turn im-

parts reciprocative movement to the pump
plungers 1’’, and at the same time oscillatory
movement is imparted to the plungers by means
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of the cam tracks Tf actuating the cranks 10 to

rotate the sleeves 64, it being understood that

the plungers are held in engagement with the

sleeves by means of the springs 68.

5 'The foregoing reciprocative and oscillatory ‘ac-
tion of the pump plungers is similar to that as
explained in connection with the preferred form
of the invention, the only distinction residing
in the structural means employed to accomplish

10 the same,

Metering of the fuel is also obtained by means
equivalent to that embodied in the preferred
structure, in that fuel is introduced through an
inlet port 13, from whence it passes through a

15 duct 73’ to a fuel chamber 14, said fuel chamber
being provided with a vent outlet 185 for the
same purpose heretofore explained in connec-
tion with the preferred form of the invention,

Communicating with the fuel chamber, the

20 casing is provided with a recess 16, in which is
seated a bushing 11 provided with an outlet port
718. A metering valve 19 is rotatably mounted
within the bushing 17, and has its shank 80 pro-
jecting upwardly beyond the casing and sealed

25 by means of conventional packing and packing
nut 81, threaded into the recess 76. -

The valve 19 is provided at its lower end with
a central recess 82, the upper end of which com-
municates with a radial outlet port 83 in hori-

30 zontal alignment with the outlet port 18 formed
in the bushing 177, while the periphery of the
valve 19 is provided with an annularly tapered
groove 40’ similar to the groove 40 in the pre-
ferred form, and horizontally aligned with the
ports 83 and 18. A screen or mesh 84, positioned
below the recess 82, serves to strain out heavy
particles from the fuel passing through the
valve,

As best shown in Figure 8, the outlet 18 is in
communication with the duct 85 which extends
to both of the plunger chambers, which cham-
bers are provided with discharge ducts 86 com-
municating with a common outlet 81. Here, it
will be noted that the ducts 85 and 86 are po-
sitioned at 90 degrees respectively in each plung-
c¢r chamber, and.inasmuch as each plunger 7'’
is provided with a single valving groove 88, the
plungers must be rotated 90 degrees in order to
effect the proper valving, that is, intake and
discharge of fuel.

Inasmuch as it is desired in this form of the
invention to provide a constant discharge
through the common outlet 81, naturally the
plungers are set with their valving grooves at
55 90 degrees to each other, as shown in Figure 8.

In this position of the plungers, that plunger

having its groove 88 in alignment with the duct

85 is drawing fuel, while the opposite plunger is

discharging fuel, and inasmuch as actuation of

60 the plungers is so timed by the cams as to pro-
vide for continuous alternating discharge from
the. respective plungers, the discharge of fuel
from the common outlet 81 is continuous.

From the foregoing it will be readily seen that

65 the principle of operation involved in the modi-
fied form of the invention is identical with the
mechanical operation embodied in the preferred
form, and to this end produces the same advan-
tageous results. The primary distinction be-

70 tween the two forms resides only in the fact that
in the preferred form a plurality of plungers
are provided for independent injection of fuel
into either the manifold of a multiple cylinder
engine or to the individual cylinders, as may be

75 desired, while in the present instance the device

3
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is adapted to provide a constant spray into a
manifold to replace the conventional carburetor.

In the modified form of the invention, Iubri-
cation is accomplished in a manner similar to

that of the preferred form, in that lubricant

is supplied to the pocket formed by the bore 63,
from which it passes through a port 90 formed
in the bushing 61, and is picked up by the
grooves 91 formed on the plungers. The struc-
ture of the plungers 91 is similar to that dis-
closed in the aforesaid application, and there-
fore distribution of the lubricant throughout the
plunger bore is the same.

I claim:

1. A fuel pump comprising a casing provided
with a central fuel distributing chamber and a
plurality of pump cylinders concentrically ar-
ranged around said fuel distributing chamber,
and provided with inlet and outlet ports, said
inlet ports communicating with said distribut-
ing chamber, a valve for metering fuel to said
distributing chamber, plungers operable in said
pump cylinders, cranks carried by said plung-
ers, a concentric rotary member provided with
independent cam faces for respectively recipro-
cating said plungers and actuating said cranks
to oscillate said plungers.

2. A fuel pump comprising a casing provided
with a central fuel distributing chamber and a
plurality of pump cylinders concentrically ar-
ranged around said fuel distributing chamber
and provided with inlet and outlet ports, said
inlet ports communicating with said- distribut-
ing chamber, a valve for regulating the fuel. to
said distributing chamber, plungers operable in
said pump cylinders, cranks carried by said
plungers, a concentric rotary member provided
with a peripheral cam track for reciprocating
said plungers, and an annular track ih one of
its end faces for actuating said cranks to oscil-
late said plungers.

3. A pump for supplying Lquid fuel under
pressure to internal combustion engines com-
prising, in combination, a casing provided with a
common fuel distributing chamber closed to at-
mosphere and having an inlet orifice in one of
its walls, and a plurality of pump cylinders pro-
vided with side wall inlet ports communicating
with said distributing chamber and outlet ports
spaced circumferentially from said inlet ports,
manually operable means for positively varying
said orifice to meter fuel entering said distribut-
ing chamber, plungers in said cylinders having
end portions for completely emptying the cyl-
inders on the discharge strokes and a longitu-
dinal port and connecting transverse port func-
tioning to control the opening and closing of the
inlet and outlet ports in proper sequence when
the plungers are oscillated, means driven in timed
relation with the engine for reciprocating said
plungers, and means for oscillating said plung-
ers in predetermined timed relation to the re-
ciprocation thereof to control said inlet and out-
let. ports.

4, A pump for supplying liquid fuel under
pressure to internal combustion engines compris-
ing, in-combination, a casing provided with a
common- liquid fuel distributing chamber closed
to atmosphere and having an inlet orifice in one
of its walls, means for supplying liquid fuel to
said orifice, manually operable means for posi-
tively varying said orifice to meter fuel enter-
ing said distributing chamber, a plurality of
pump cylinders provided with inlet ports com-
municating only with said distributing cham-
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ber so as to exclude air, and outlet ports, plung-
ers operable in said cylinders and having por-
tions effective to empty completely the cylinders
on the discharge strokes and a fuel passage
therein to connect with said inlet and outlet
ports when the plungers are oscillated, cranks
carried by said plungers, and a rotary member
provided with independent cam faces for respec-
tively reciprocating said plungers and actuating
said cranks to oscillate said plungers, in timed
relation. )

5. A pump for discharging liquid fuel under
pressure to internal combustion engines com-
prising, in combination, a casing having a com-
mon fuel distributing chamber closed to at-
mosphere and provided with a single inlet ori-
fice, means for supplying fuel in liquid .orm to

5

said orifice, means for positively varying said
orifice to meter fuel entering said distributing
chamber, a plurality of parallel circumferential-
1y spaced pump cylinders in said casing closed at
one end and provided with inlet and outlet ports
adjacent sald end, ducts connecting said inlet
ports with said chamber, plungers operable in
said pump cylinders having end portions pro-
vided with longitudinal ports and connecting
transverse ports functioning to connect with the
inlet and outlet ports in proper sequence when
the plungers are oscillated, a drive shaft extend-
ing centrally of said cylinders, and means on
said drive shaft for reciprocating and oscillating
said plungers in predetermined timed relation.

CARL F. HIGH.
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