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3 Claims.

- This invention relates to a fuel pump for oil
engines, particularly those of the type in which
fuel is injected under heavy pressure intec com-
. bpressed air above a piston in an internal com-
s bustion engine substantially at the limit of the
compression stroke of the piston, the fuel being
ignited due to the high temperature generated
through the heavy compression of the air.

In the injection of fuel into the compressed air

10 in an engine cylinder it is apparent that for
different speeds and loads of the engine the
amount of fuel should be varied, increasing or
diminishing in accordance with the work which
has to be performed. It is also apparent that it

1§ is very desirable, and from a practical stand-
point necessary, that the time at which the fuel
may be injected into compressed air should be
subject to variation within proper limits in anal-
ogy to the advancing or retarding the spark in

20 internal combustion engines in which the charges
are electrically ignited from spark plugs.

The pump which I have devised is one particu-
larly applicable to engines of 2 small, compact
and high speed design such as are required par-

265 ticularly for automotive engines, and also for
marine engines, in both of which the speed and
load is widely variable and the engine is of a
relatively small and compact size and design.

My invention consists of many novel details

30 of construction and combination and arrange-
‘ments of parts for the effective production of an
oil fuel pump for internal combustion engines
available for use as stated, and in which the fuel
injected into the cylinders of the engine may be

35 varied either by manual control or automatically
by governor ‘control, and in which the time of

.injection of the fuel may be controlled and varied
by manual control. Understanding of the inven-
tion ‘may be had from the following description

40 taken in conjunction with the accompanying
drawings, in which,

Fig. 1 is a vertical section through the pump

of my invention, it being understood that one’

of these pumps would be used for each of the
45 cylinders in multiple cylinder engines, the parts
thereof of all of the pumps being actuated by
the same cam shaffs, and
Fig. 2 is a fragmentary horizontal section and
plan view showing the driving.and controlling
50 mechanisms used for varying the quantities of
fuels for different speed and load conditions and
for varying the time of fuel injections.

‘Like reference characters refer to hke parts 1n i

the figures of the drawings.
b5  In the construction of the pumping umt for a

Serial No. 447,919

cylinder of an engine, a body 1 of metal is pro-
vided into a side of which the inlet fuel pipe 2
leads to a cavity 3 within the body which is made
in an upwardly projecting portion 4 thereof.
Said part 4 is vertically positioned and bored and 60
threaded at its upper portion for the reception of
a plug formed of two parts, an upper part 5 and
a lower part 5a, the upper part being threaded
into the upper end of the projection 4 and fore-
ing the lower part 5a downwardly against a suit- 65
able seat therefor, as shown. The two parts 5
‘and 5a of the plug are interiorly recessed mak-
ing a chamber 6 to which openings or passages 7
lead from the cavity 3 as shown. The lower part
5¢ of the plug has a central longitudinal open- 70
ing therein in which a valve stem 8 is mounted,
there being a valve 9 at the lower end of the valve
stem which, when in the upper position of the
valve, as shown in Fig. 1, closes the passage. :
Normally the valve 9 and stem 8 are yieldingly 78
held in upper position by a coiled spring 10 lo-
cated within chamber 6. The body 1 has a lon-
gitudinal chamber 11 therein made from one side
of the body nearly through to the other side ‘with
which the lower end of the passage through the 80
part 5¢ communicates and is normally cut off .
by the valve 9. The outer end of the chamber
11 is closed by a screw 12. A cap'13 threads onto
the upper end of the upper part 5 of the plug
first described covering the same as shown. 85
Alongside the upwardly extending projection
4 of the body 1, a valve housing 14 is located pro-
vided at its lower portion with a reduced exteriorly
threaded neck which threads through an open-
ing made in the upper side of the body 1 to the 90
chamber 11. The housing 14 has a chamber 15
in its upper portion, and a passage therefrom
downwardly to communicate with the chamber

.11, In this passage a valve stem 16 is slidably

mounted provided with a valve 17 at its upper 95
end which in its lower position closes the passage
from the chamber 15.

An outlet member ‘18 threads into the upper
end ‘of the housing 14 and from the same an out- )
let pipe 19 for the fuel leads away, being con- 100
nected to the outlet member 18 by a suitable cou-
pling; and passages 20 lead from the chamber 15
through the cutlet member 18 so as to carry fuel
therefrom to the pipe 19.  In practice the pipe 19
leads to the injection valve which carries the fuel 105
to and injects it into the compressed air in a cyl-
inder, which air is compressed on the compres-
sion stroke of the piston, as fully shown in a.co- .

. pending application, Serial No. 447,917, filed April
28, 1930, rejating to the structure of the injection 110
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valve. A coiled spring 21 is located in the cham-
ber 15 and acts upon the valve 17 to yieldingly
hold it normally in lower closed position as shown
in Fig. 1.

Below the chamber 11 and in direct axial align-
ment with the housing 14 is a bushing 22 having
a passage therethrough which leads to a cham-
ber 23 in the body 1. A spill valve 24 passes
through the bushing 22 and is acted upon by &
spring 25 in the chamber 11, as shown, to nor-
mally hold the valve in a position to close the
passage from the chamber 11 to chamber 23.

A drainage pipe 28 leads from the chamber 23
and is designed to go to the main supply of liquid
fuel, serving as a by-pass for such fuel as is not
required in the engine operation as will later be
described.

Directly below and in axial alignment with the
plug members 5 and 5a is a relatively long cylin-
der guide 27 which serves as the barrel of the
force pump and which threads upwardly through
openings made in the body 1 to the underside of
the chamber 11. A guide sieeve 28 threads up-~
wardly through another opening in the under-
side of the body 1 to the chamber 23 and the sec-
ond sleave 28 is in axial alignment with the bush-
ing 22 and the housing 14.

A cam shaft casing 29 is formed integrally at
its upper side with an upwardly extending hous-
ing having vertical walls 30, the housing being
open at its upper side. The body 1, with the at-
tached parts described, is located upon the upper
ends of the sides 30 and with the sleeves 27-and 28
extending into said housing. The cam shaft cas-
ing is closed at its lower side by a cover 31 in &
manner analogous to the cover of a crank case in
internal combustion engines. :

Two cam shafts 32 and 33, parallel to each other,
are spaced apart short distances, extending
lengthwise of the cam shaft casing and are ro-
tatably mounted therein. On the cam shaft 32 a
plurality of spaced apart cams 34 are secured or
integrally formed and, similarly, other cams 35
are fixed on the shaft 33. While the disclosure
with reference to Fig. 1 is of a pump in which the
parts are actuated by one cam 35 and one cam
34, it is to be understood that with a multiple
cylinder engine each cylinder requires the oper-
ative action of 2 cam 34 and & cam 35 and that all
of the pumps for a multiple cylinder engine are
actuated by the cams on the two cam shafts 32
and 33.

Levers 36 and 36a, respectively, are located over
the cams 34 and 35 end extend outwardly and
upwardly having pivotal mountings at their upper
ends at 37 and 37a, respectively. Each of the le-
vers at its inner end and underside carries & roller
38 riding against the cams 34 and 35 respectively.
Fach of the levers at its inner end and upper side

is recessed and in each recess a rocker 39, in &
_segment of a sphere, or cylinder, is mounted. The

lower ends of two vertically positioned rods 40 and

- 41 bear against the upper sides of the rockers 39.

Said rods 40 and 41 pass upwardly through guide
sleeves 42 at the upper side of the cam shaft case;
and the vertical axes of the rods 40 and 41 are co-
incident with the axes of the sleeves 28 and 27
respectively.

A tappet rod 43 passes slidably through the
sleeve 28 and a2t its lower end poriion has s disc
44 thereon between which and an oultwardly ex-
tending flange on the sleeve 28 a coiled com-
pression spring 45 is located which tends to move
the rod 43 downwardly and bring the lower end
portion 46 commected with said red 43 snugly
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against the uppser end of the rod - A piston
47, in the form of a cylindrical red, is slidably
mounted through the sleeve or barrel 27 and its
lower end is held against the upper end of the
rod 41 through the force of a coiled comypression
spring 48 which bears against a dished member
49 connected at the lower end of the piston 47,
the upper end of the spring 48 bearing against
the body 1.

At an end of the cam shaft 33, as shown in &l
Fig. 2, a spiral gear 50, having g relatively wi
face, is secured, which is driven Irom g second
narrower spiral gear 51 splined on the end of &
drive shaft 52 which may be operated from the
engine. The shaft 52 has mountings in any suit-
able part 53 of the engine block or base. Anarm
54 is fizxed to the support 53 on which a lever 58
is pivotally mounted between its ends. A rod
56 is connected to the outer end of the lever
and may lead to any suitable place for menual @
control, it being evident that the lever 55 may
be swung to different positions by a longitudinal
movement of the rod 56. The inner end of the
lever 55 is formed as a yoke to engage with 2
collar 57 connected to or formed integral with
the driving gear 51.

Itis-evident that with the driving gear 51 lo-
cated at different positions in the width of the
face of the gear 50, the cam shaft 33 is turned
to a different angular position with respect to
the driving shaft 52 and therefore that the cams
34 will operate to effect its results (later appear-
ing), of altering or varying the time of injection
of fuel.

The cam shaft 32 has a splined preojecting end
58 on which a combined gear 59 and collar 60 is
mounted meshing with and being driven by the
gear 50. A second arm 61 is carried by the sup-
port 53 on which s lever 62 is mounted, the outer
end of the lever having a rod 63 secured thereto
which leads to any suitable place for manual
control. The pivot 64 at the inner end of the
lever 62 is permanently connected therewith
and an eccentric 85 is permanently secured on
the pivot 84, it being apparent that on angular
movement of the lever 62 the eccentric swings
about the axis of the pivot 64. A lever 66 is
mounted around the eccentric and has its inner
end formed as a yoke to connect with the collar
60 while the outer end has a rod 67 leading there-
from to any suitable governor control for shift-
ing gear 59 to different positions in the width of
the face of the gear 50. . And, as will now be de-
scribed, such shifting of the gear 59 either manu-
ally through actuating the rod 63 or automati-
cally through the governor control rod 67 has
the effect of changing the quantity of fuel in-
jected into the engine cylinders, inasmuch as a
shifting of the spiral gear 59 along the inclined
spiral teeth and grooves of the gear 50 alters the
velative position of the cams 34 and 35.

In the operation of the device the cam shaits
32 and 33 rotate in opposite directions and lift the
levers 38 and 36c. The fuel from the main fuel
supply either under gravity or under light pres-
sure flows from the pipe 2 into the chamber or
cavity at 3 and thence into the chamber 6. The
dovm stroke of the piston 47 of the pump caused
by the spring 48 when the lever 36a moves down-
wardly to the lower parts of the cam 35 causes
suction whereby the pressure of air overcomes.
the spring 10, opening the valve at 9 and thereby
drawing fuel into the chamber 11. The upstroke
of the piston 47 forces the liquid in the cham-
ber 11, the chamber being filled with liquid, to
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the valve at 17 which is Iifted and the liquid;
thereupon pumped outward through the pipe 19
leading to the cylinder injection valve. Such
flow of liquid will occur only so long as the valve
at 24 remains in its closed position. The valve
24, however, is lifted when the cam 34 raises the
rod 43 against the valve 24, whereupon the valve
17 closes and the liquid is pumped into the cham-
per 23 and thence through the by-pass pipe 26
back to the main fuel supply. , _
It is evident that the quantity of liquid in-
jected is dependent upon the length of time that
the piston 47 is moving upwardly on its pumping
stroke before the valve 24 is lifted, and that a

" greater quantity of liquid will be pumped through

the pump 19 and injected into a cylinder the
later the cam 34 is in operating the rod 43 up-
wardly. Therefore, a shifting of the gear 59
across the face of the gear 50 either retards or
accelerates the time of engagement of the cam
34 with the lever 36 which serves to actuate the
vod 43, and the quantities of fuel for different
speed and load both manually or by governor.

The time at which the injection will take
place into an engine cylinder is dependent upon
how soon or how late the upward pumping stroke
of the pump piston 47 takes place relative to
the piston compression stroke and this is regu-
lated and controlled by the cam 35 coming to
a, position to operate the piston 47 at an earlier
or later period. It is evident that shifting the
gear 51 to different positions in the length of
the spiral gear 50 will either move the cams
35 forward or back of an intermediate position
such as illustrated in Fig. 2 and the fuel be in-
jected either slightly before or slightly after or
directly at the time the piston is at its uppermost
position in the cylinder and on dead center to the
crank shaft, being in several respects analogous
to retarding and advancing thé spark in internal
combustion engines fires by spark plugs.

The construction described is of a very prac-
tical, simple and compact design, and particu-
larly available for use with the small compact
high power internal combustion engines used in
automotive or marine work where there is nec-
essarily a wide variation of speed of operation
and of resistance encountered and great flexibil-
ity of operation is absolutely necessary. The use
of the two cam shafts, one for timing and the
other for controlling fuel quantities, is very prac-
tical and the necessary feature of ‘the present

invention. Various changes in detail of stiuc-
ture may be resorted to without departing from
the invention which is defined in the appended
claims and which is to be considered compre-
hensive of all forms of structure coming within
the scope of the claims.

I claim: )

1. In a fuel pump having a plunger and & spill
valve and cams on cam shafts for respectively op-
erating said plunger and valve, the combination

of a spiral gear of relatively wide face on one

of said cam shafts, a drive shaft, a spiral gear
splined thereon in mesh with the first spiral
gear and having a narrower face than the first
spiral gear, means for adjusting the second spiral
gear lengthwise of the shaft on which it is
splined, a third spiral gear splined on the other
cam shaft also having a narrower face than the
first gear, and means for adjusting the third
spiral gear lengthwise of its shafg, substantially
as and for the purposes described.

2. In 2 mechanism of the class described hav-
ing a body with a chamber therein, a pilungey
operable in a portion of chamber and & spill
valve associated with said chamber whereby re-
lease of pressure therein may be had, the combi-
nation of revoluble means for operating said
plunger, a second means for operating ‘said spill
valve, means for synchronously adjusting the firsh
and second means relative to each other, g third
common driving means engaging the first means,
said first means being connected to said second
means to drive the same in timed relationship
therewith and means for adjusting said third

means whereby- said first means is driven in.

timed relationship from the third means.

3. In a mechanism of the class described hav-
ing a body with a chamber therein, a plunger
operable in a portion of chamber and & spill valve
associated with said chamber whereby release
of pressure therein may be had, the combination
of ‘revoluble means for operating said plunger,
a second means for operating said spill valve, a
third common driving means, said first means
being connected to said second means to drive
the same, adjustable means between the com-
mon driving means and the first means includ-
ing two intermeshing. axially movable helical
gears, and two independently operable sets of
regulating means therefor.

MARK J. GOLDBERG.
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