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6 Claims. , (Cl. 103-38) 
More particularly the invention relates to a 

pump for injecting fuel into the cylinders of an 
internal combustion engine under pressure, and 
for controlling the speed and power output of the 
engine by varying the amount of fuel injected. 
By injecting fuel directly into the cylinder of 

an internal combustion engine, under high pres 
sure, a greatly superior performance is obtained 
Over that which is had when using a carburetor. 
Maximum power is Substantially increased at all 
speeds. This increase is due partly to the elim 
ination of the pressure drop through the carbu 
retor and partly to the direct effects of the spray 
itself. Since the supply of fuel to the engine 
cylinders is under the direct control of the oper 
ator (and is not dependent upon the suction of 
the engine as when using a carburetor) the ac 
celeration and also the operation of the engine 
under load is greatly improved. Furthermore the 
idling and starting characteristics of the engine 
are greatly improved inasmuch as slower idling 
is possible, and an instantaneous Starting at low 
atmospheric temperature can be readily obtained. 
By injecting fuel in measured quantities to the 

cylinders and accurately metering the quantity 
of fuel Supplied to each cylinder, an even dis 
tribution of fuel is obtained together with the re 
Sultant economy, and improved performance. 

It is a general object of the invention to pro 
vide a new and improved fuel injection pump 
for internal combustion engines. 
Another object is to provide, for internal com 

bustion engines of the type used in automobiles, 
a multiple cylinder pump of new and improved 
construction for metering, timing and injecting 
quantities of fuel into the cylinders in properly 
timed relation with the movements of the pistons 
and the operation of the ignition System, thereby 
attaining such improved performance, r 
Another object is to provide an improved fuel 

injection pump comprising a plurality of verti 
cally disposed cylinders arranged in a circle, a 
member driven from the engine for reciprocating 
pistons in said cylinders in properly timed rela 

45 

50 

tion, and means operable by the accelerator of 
an automobile for varying the stroke of the pis 
tons to vary the quantity of fuel injected into 
the cylinders. ? 
Another object is to provide Such a pump emi 

bodying means for depressing all of the pistons 
simultaneously for the purpose of priming the 
cylinders preparatory to starting and for pump 
ing vapor out of the system. 
Another object is to provide such a pump with 

accelerator operated means for varying the stroke 

of the pump pistons together with manually oper 
ated means for increasing and decreasing the 
stroke of the pistons beyond the normal stroke 
obtained by actuating the accelerator of the car. 
Other objects and advantages will become 5 

readily apparent from the following detailed de 
scription taken in connection with the accom 
panying drawings, in which: 

Fig. 1 is a vertical central section through a 
preferred form of pump. O 

Fig. 2 is an enlarged fragmentary Section 
through a pump cylinder. 

Fig. 2 is a similar view showing a modified 
form of valve. - 

Fig. 3 is an enlarged fragmentary Section 15 
through the upper end of a piston, showing the 
piston actuator in operative relation to the pistOn. 

Fig. 4 is a horizontal section approximately 
along the line 4-4 of Fig. 1. 

Fig. 5 is a horizontal Section approximately 20 
along the line 5-5 of Fig. 1. 

Fig. 6 is a horizontal section approximately 
along the line 6-6 of Fig. 1. w 

, While there is illustrated in the drawings and 
shall herein be described in detail a preferred 25 
embodiment of the invention, it is to be under 
stood that I do not thereby intend to limit the 
invention to the specific form and arrangement 
shown, but aim to cover all modifications and 
alternative constructions falling within the spirit 30 
and scope of the invention as expressed in the 
appended claims. 

Referring more particularly to the drawings, 
the fuel pump comprises a plurality of pistons 

and cylinders 2, eight in number, arranged 35 
in a circle, each pump cylinder being adapted to 
be connected to an engine cylinder by a Suitable 
conduit 4. The pistons are arranged to be re 
ciprocated in properly timed relation to the en 
gine crank shaft and the stroke of the pistons is 40 
arranged to be varied to vary the quantity of fuel 
injected thereby to vary the speed of the engine. 
Preferably, the fuel is injected into the engine 
cylinder through a check valve type of nozzle 
device. Furthermore, as illustrated most clearly 45 
in Fig. 2, a check valve 6 is provided On the lower 
end of each pump piston. So as to admit fuel into 
the pump cylinders and prevent return flow of 
the fuel, and ball check valves 7 are inserted in 
the conduits leading to the injection nozzles So 50 
as to provide a relatively small compression cham 
ber in the pump cylinders. 

Referring in more detail to the drawings, the 
pump is illustrated as comprising a base 20 hav 
ing a plurality of vertically extending bores ar- 55 . 
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ranged in a circle so as to provide eight vertically 
extending cylinders 2 having their lower ends 
closed. The pistons are positioned in the 
cylinders and are preferably mounted in sleeve 
liners 2 which fit into the bores and have their 
upper ends projecting upwardly from the base. 
The pump pistons f are arranged to be recip 

rocated in timed relation to the movements of 
the engine pistons and as illustrated herein, are 
arranged to be driven from the crankshaft of the 
engine by means including a stub shaft 25 ro 
tatably mounted on a vertical axis in the lower 
portion of the base 20. A sleeve 26 extends 
through a central bore in the base 27 and has 
an actuator shaft 28 rotatably mounted there 

The lower end of this actuator shaft is 
cut away at 29 and is arranged to fit into a slot 
30 in the upper end of the stub shaft 25 so as 
to be driven thereby. The short shaft has a 
shoulder 3 engaging a bearing disk 82 which 
is secured to the sleeve 26 by means of a collar 
33. The actuator shaft 28 carries a tapered 
roller 34 rotatably mounted on an inclined ra 
dially extending pin 35 so as to be freely rotatable 
thereon, and is preferably balanced by means of 
a weight 36. During rotation of the shaft 28 the 
roller 34 is arranged to actuate the pistons f. 

Preferably the pistons have cap members or 
portions 40 on the upper ends thereof slidable 
in bores 4 in a spider 42 which is slidable verti 
cally on the upper end of the sleeve 26. Thus 
during the rotation of the shaft 28 the pistons 
are depressed one by one by means of the roller 
34. The pistons are returned to their raised po 
sitions by means of coiled springs 43 positioned 
between the pistons and the closed ends of the 
cylinders 2. The members 40 have annular 
flanges 4 at their lower ends arranged to engage 
the Spider 42 to limit the upward movements of 
the pistons. As illustrated herein, the upper ends 
of the members 40 (Fig. 3) are grooved at 44 to 
conform to the curvature of the rollers 34 so as 
to place the pressure on the center of the pistons 
and eliminate side thrust. As will be apparent 
from Fig. 3, the arcuate portion formed on the 
cap 40 by the groove 44 is on the advance side of 
a vertical plane extending through the axis of 
the roller and the left-hand edge of the groove. 

Fuel in liquid form is supplied to a port 45 
(Fig. 4) in the base 20 by means of a conduit 46 
(Figs. 1 and 4), and means is provided to carry 
fluid from this conduit to the lower ends of the 
pistons So as to supply fluid to the cylinders when 
they are raised. In the preferred form of the 
invention the pistons are provided with annular 
grooves 47 and have transverse ducts 48 therein 
communicating with the upper ends of vertical 
ducts 49 which extend downwardly to the lower 
ends of the pistons, as shown most clearly in 
Fig. 2. The lining sleeves 2 are also provided 
With transverse ducts 50 which communicate with 
an annular chamber 5f formed between an an 
nularly grooved ring 52 and the top of the base 
20. This ring is secured to the base by means 
including a collar 53 on the sleeve 26 and a plu 
rality of screws 54 (Fig. 4). Fuel is supplied to 
the chamber 5 from the conduit 46 by means of 
the horizontal port 45 and a vertical port 55. 
As illustrated in the drawings the lining sleeves 

are provided with annular flanges 2 which are 
clamped intermediate the ring 52 and the top of 
the base so as to seal the lining to the base. 
As mentioned hereinbefore, check valves 6 are 

preferably provided on the lower ends of the 
pistons . The devices are in the form of thin 
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disks or plates without stems, and are arranged 
to engage the ends of the pistons to close the low 
er ends of the ducts 49 and are normally held 
in engagement with the pistons by means of 
colled springs 58 (Fig. 2) positioned between the 
valve and the partly closed end 59 of a tubular 
bushing 60. As illustrated most clearly in Fig. 2, 
the springs 43 engage annular flanges 6 f on the 
bushings 60 and maintain them in contact with 
a shoulder 62 formed on the pistons . Thus 
during upward movement of the pistons the valves 
6 are unseated to admit fluid to the cylinder 
due to the suction created by the receding pis 
ton, this fluid passing through apertures 63 in 
the bushings 60 to fill the cylinder. As pointed 
out hereinbefore, the ball check valves 7 are 
preferably provided in outlet ports 65 from the 
cylinder SO as to prevent fluid in the conduits 
4 from being drawn back into the cylinders. It 

will be readily apparent that, with the construc 
tion disclosed, any fuel leaking back along the 
pistons is returned to the annular supply groove 
47 or the chamber 5?, which are under low pres 
süre, so that there is no opportunity for the fuel 
to get into the driving mechanism within the cas 
ing 7 . In the form illustrated in Fig. 2a the 
spring 58 is omitted, the bushing 60s being curved 
upWardly at 60 to support the disk valve 6 in 
its open position. Preferably the valve has a 
movement approximately equal to its thickness, 
In order to vary the quantity of fluid dis 

charged by each piston f, means is preferably 
provided for adjusting the shaft 28 axially. In 
the form illustrated in the drawings (Fig. 1) the 
upper end of this shaft is rotatably mounted in 
a bushing 70 Supported in a casing or cover 7 
which surrounds and encloses the mechanism of 
the pump above the base 20. This cover is de 
tachably Secured to the base by means of Screws 
2. The upper end of the shaft 28 is rounded 
at 3, and is engaged by the lower end of a con 
trol shaft 74 which is rotatably mounted in a 
bushing 75, which bushing in turn is rotatably 
mounted in the upper end of the Casing 7. 
control shaft 4 has a cam formation or portion 
of a screw thread 76 formed on the lower end 
thereof, which cam is arranged to engage a cor 
responding cam formation 7 on the lower end 
of the bushing 5 so that, when the control shaft 
4 is rotated it is moved axially in the bushing 
75 so as to move the drive shaft. 28 axially. Pref 
erably a coiled spring 78 is positioned between 
the lower end of the drive shaft and the stub shaft 
25 so as to maintain the drive shaft in contact 
with the end of the control shaft. As illustrated 
in Fig. 1, the control shaft 74 carries an arm 80 
on its upper end and may be connected to the 
foot pedal accelerator of an automobile. 
In order to control the idling speed of the en 

gine and to vary the Speed, an arm 90 (Fig. 1) 
is secured to the sleeve 75 and may be connected 
by means of a suitable rod to a control handle 
on the dash. By rotating the sleeve the control 
shaft 74 is adjusted axially through the action 
of the cams 76 and 77. 

In addition means is preferably provided for 
injecting fuel into all of the engine cylinders 
simultaneously for starting purposes. As illus 
trated herein, this means comprises a tubular 
member 95 having its lower edge surrounding the 
upper portion of the spider 42 and resting on a 
shoulder 96 thereon. The upper end of the mem 
ber 95 is reduced in size and is slidably mounted 
on the lower end of the bushing 70. It is readily 
apparent that depressing the member 95 lowers 
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the spider 42 which, through engagement with 
the flanges 4" on the cap members 40, depresses 
the pistons. In the preferred form of the inven 
tion means is provided so that this priming action 

10 

5 

20 

25 

30 

40 
trol shaft to rotate with the drive shaft. 

may be accomplished from the dash. For this 
purpose a pin 98 (Fig. 1) is slidably mounted in 
the upper portion of the casing f, and has its 
lower end positioned in a bore 99 in the member 
95. The pin 98 is provided with a collar f00 en 
gaging the upper end of the member 95. Piv 
otally mounted on the casing 7 on a pin of is 
a curved lever 02 the upper end of which en 
gages the pin 98. The lower end of the lever O2 
may be connected by means of a link or rod to a 
control handle on the dash. Thus by actuating 
the control lever f02 the operator can prime all 
engine cylinders simultaneously. This means for 
reciprocating all of the pistons simultaneously 
serves also as a means for pumping vapor and 
entrained air out of the intake lines of the pump. 

If desired the priming mechanism can be con 
nected to the starter of the car so that the prim 
ing is accomplished simultaneously with the 
starting. 
As illustrated herein an eight cylinder pump 

is provided for controlling the supply of fuel to 
an eight cylinder engine, and it is believed readily 
apparent, that, by providing individual piston 
and cylinder devices for each engine cylinder, 
accurate control of the amount of fuel injected 
is obtained. Furthermore by directly varying the 
strokes of the pistons to vary the amounts of 
fuel, a simple and efficient accelerating and power 
varying means is provided. As illustrated herein 
the strokes of the pistons are varied by adjust 
ing the drive shaft 28 axially and by rounding 
the upper end of the drive shaft which engages 
the control shaft there is no tendency for the con 

Lost 
motion is effectively eliminated by maintaining 
the drive shaft in engagement with the thrust 
bearing formed at its upper end and by providing 
the coiled springs for urging the pistons upward 
ly into engagement with the cap members and 
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maintaining the cap members normally with the 
flanges 4 against the spider 42. By providing 
a tapered roller freely rotatable on a pin carried 
in an inclined position on the drive shaft a per 
fect rolling action between the roller and pistons 
is obtained, thus eliminating friction and wear 
and permitting the use of a wide contact between 
the roller and pistons. 
The construction disclosed effectively elimi 

nates any possibility of the fuel getting up into 
the operating mechanism. As pointed out here 
in before any leakage past the piston or lining 
sleeve is caught in the low pressure supply groove 
4 and chamber 5. I preferably connect the 
casing 7 to the oil supply of the engine by means 
of a conduit 30 (Figs. 1 and 5) and through a 
suitable pressure reducing valve (not shown) so 
that the casing is filled with oil and the oil pres 
sure within the casing is slightly greater than the 
fuel pressure in the chamber 5. Thus the tend 
ency would be for the lubricant to get into the 
fuel rather than vice versa. 

Preferably the valves controlling the inlet of 
fluid to the cylinders are carried on and are 
reciprocable with the pistons and are in the form 
of thin disks as illustrated. Thus the opening and 
closing of the valves is assisted by the movement 
of the pistons, the upward movement of the pis 
tons during the suction stroke tending to open 
the valves to admit fluid, and the downward move 
ment of the pistons tending to close the valves. 

It is readily apparent that the downward move 
ments of the pistons are extremely sudden and 
rapid due to the form of contact between the roller 
34 and the members 40, so that a quick injection 
of the fuel into the engine cylinders is obtained. 
In the form illustrated in the drawings, the 

3 

pump is readily adapted for economical manu- : 
facture. By providing hardened lining sleeves 2 
intermediate the cylinder block and pistons an 
accurate mounting for the pistons is readily ob 
tained. The sleeve linings need not be a fluid 

prevented by clamping the annular flanges 2 
of the linings between the top of the cylinder 
block and the ring 52. 
A simple means is provided for adjusting the 

drive shaft axially to vary the strokes of the 
pistons. The provision of the adjustable cam TT 
facilitates the varying of the idling speed of the 
engine, 
The mechanism as disclosed is extremely efi 

cient in Operation. By connecting the intake 
conduit 46 to the gasoline tank of an automobile, 
the pump will effectively suck gasoline into the 
Supply chamber 5 even though the gasoline tank 
is in the rear of the car and below the level of 
the pump. 
I claim as my invention: 
1. A pump comprising, in combination, a cylin 

der block having a plurality of cylinders, hard 
ened lining sleeves positioned in said cylinders 
and projecting from the block, hardened cylin 
drical pistons slidably mounted in said sleeves, 
a Spider positioned above the cylinders, a cap 
member for each piston slidably mounted on said 
Spider in alinement with the pistons, and having 
portions arranged to engage the spider to limit 
the upward movement of the pistons, a drive 
shaft, means on said drive shaft for actuating 
the pistons, and means for depressing said spider 
to actuate the pistons simultaneously. 

2. A pump comprising, in combination, a cyl 
inder block having a plurality of vertical cylin 
ders arranged in a circle, flanged lining sleeves in 
Said cylinders projecting upwardly therefrom 
with the flanges against the top of said block, 
pistons slidably mounted in said sleeves and ex 
tending beyond the upper ends thereof, means 
for reciprocating the pistons, means for supplying 
fuel to the lower ends of said cylinders including 
a grooved ring positioned. On said block engaging 
said flanges to secure said linings in place and 
forming an annular supply chamber, ports formed 
in said lining sleeves and pistons connecting said 
chamber and cylinders, and check valves normally 
closing the ports in the pistons during the com- . 
preSSion strokes of the pistons. 

3. A pump comprising, in combination, a cylin 
der block having a plurality of cylinders arranged 
in a circle, pistons in said cylinders, a drive shaft 
extending centrally of said cylinders, means for 
rotatably supporting said drive shaft, a control 
shaft positioned axially of Said drive shaft and 
in engagement with the upper end thereof, a sleeve 
surrounding said control shaft, cam means on 
Said shaft and sleeve operable when said control 
shaft is rotated to move the control shaft and 
thereby the drive shaft axially to vary the stroke 
of the pistons and means for rotating said sleeve 
independently of the control shaft to vary the 
stroke of the pistons when the control shaft is 
in its minimum stroke position. . 

4. A pump comprising, in combination, a cylin 
der block having a plurality of parallel Cylinders 
arranged in a circle, pistons in said cylinders, 
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tight fit in the cylinder block, any leakage being 
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a drive shaft extending centrally of said cylin 
ders, means fo tatably supporting said drive 
shaft, means carried on said drive shaft arranged 
to actuate said pistons in sequence during rota 
tion of the shaft, a member slidably mounted for 
movement longitudinally of said shaft and having 
a plurality of bores into which the ends of the 
pistons project, means for limiting the upward 
movements of the pistons in said member, and 
means for depressing said member to actuate all 
pistons simultaneously. 

5. A pump comprising, in combination, a cyl 
inder block having a plurality of parallel cylinders 
arranged in a circle, pistons in said cylinders, a 
drive shaft extending centrally of said cylinders, 
means for rotatably supporting said drive shaft, 
means carried on said drive shaft arranged to 
actuate said pistons in sequence during rotation 
of the shaft, a spider slidably mounted for move 
ment longitudinally of said shaft and having a 
plurality of vertically extending bores into which 
the upper ends of the pistons project, tubular 

2,083,846 
bushings in said bores having closed upper ends 
resting on said pistons and arranged to be en 
gaged by said actuating means, said bushings 
having annular flanges on theirlower ends engag 
ing said spider to limit the upward movements of 
the bushings and pistons, and means for depress 
ing said spider to actuate all pistons simultane 
Ously. 

6. A pump comprising, in combination, a cyl 
inder block, a plurality of parallel cylinders ar 
ranged in a circle, pistons in Said cylinders, means 
for reciprocating said pistons comprising a drive 
shaft extending centrally of said cylinders, and 
a tapered roller carried on said drive shaft and 
arranged to engage the ends of the pistons in 
sequence during rotation of the shaft, means for 
depressing all of the pistons simultaneously, 
means for controlling the inlet and Outlet of fluid 
to and from the cylinders, and means for adjust 
ing said drive shaft axially to vary the strokes of 
the pistons. 
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