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5 Claims.

_ The present invention relates to pumps for in- -
Jecting fluid fuel into internal-combustion en- -

gines, particularly engines of the Diesel type and
the like; and its object is to provide such a pump
5 having means for adjustably regulating the quan-
tity of fuel injected into the combustion chamber
of the engine; to prevent or eliminate gasifica-
tion of liquid fuel injected into the engine; and,
to provide a fuel pump of strong and simple con-
10 struction for injecting the fuel against extremely
high pressure in the engine.
These and any other and more specific objects
hereinafter appearing are attained by, and the

- invention finds preferable embodiment in, the,

15 illustrative pump structure particularly described
in the body of this specification and illustrated
by the accompanying drawing, in which:

Figure 1 is a side view of a pump structure;-

Figure 2 is sectional view of the same taken
20 on line 2—2 of Figure 1; and
Figure 3 is a sectional view of parts thereof
taken on line 3—3 of Figure 2.
In the embodiment of the invention ﬂlustrated
by this drawing a pump structure is shown hav-
25 ing a body or housing comprising a hollow mem-
ber 1 and a cap member 2 rigidly fastened to-

gether. In the hollow member (which is closed .

by a removable cover 3) a cam wheel 4 on shaft

5 driven by the engine (not shown) bears on a

30. roll 6 journalled at 7, to impart to the recipro-

cating plunger 8 its pumping stroke or move-
ment against the pressure of a spring 9.

The structure has the pump chamber 10 into

which the fluid fuel is drawn, as from a cavity

35 11, to which the fuel, as oil, may be supplied by

suitable means such as a low-pressure pump (not

shown). The fuel is drawn into chamber 10 by

the suction stroke or movement of said plunger

through inlet port 12 provided with a valve 13

40 normally pressed to closed position on its seat

14 by a weak spring 15 ‘and being opened by said

suction ‘movement. The stem of this valve has
the usual fluid passages indicated at 16.

The pumping stroke or movement of said plung-

45 er ejects the fuel from chamber 10 through the

outlet port 17 and injects the same into the com-

“bustion chamber of the engine through a suit-

able pipe 18 leading thereto. Said outlet port

is provided with a valve 19 normally pressed to

50 closed position on its seat 20 by a spring 21 and

_being opened by the pumping stroke or move-

ment of said plunger. The stem of this valve has

the usual fluid passages indicated at 22.
The capacity or content—in other words, the
' size—of the chamber 10 (including its inlet por-

(CL. 103—37)

tion 12) may be reduced or increased by moving
its size-regulating or accumulator plunger—ithe
valve-like element 23—farther into or out of said
chamber. This element and the pumping plung-

er 8 are preferably aligned and-at the opposite

sides of chamber. 10 as shown. ' Said accumu-
lator plunger 23 is slidably pressed by a spring
24 to reduce the size of the chamber and is forced
oppositely by increased pressure in said chamber
thus increasing the size of the chamber. This
element, or its end portion 53 thus forms, essen-
tially, a wall of chamber-10 whose size is reduced
or increased by the movement of this element
one way or the other.

The valve 19 (governing outlet port 17) and
the plunger element 23 (regulating the size of
the chamber). are so related that this plunger
element is permitted by the absence of pressure
in chamber 10 to be moved by ifs spring 24 to its
desired size-regulating position before the charge
of fuel is drawn into this chamber, and on the
following pumping stroke of pump plunger 8 (cre-
ating pressure in said chamber) -is moved against
spring 24 and until stopped by stop 40, whereupon

.the pressure in the chamber opens valve 19 to

the engine. To effect this operation of said-

valves, the spring 21 of valve 19 may be made
stiffer or stronger than spring 24 of element 23.
The result is that the quantity of fuel to be in-
jected into the engine by a pumping stroke of

plunger 8 is governed by the position to which.

the element 23 has been previously moved, and

" before the charge of fuel is injected into the
engine, : :
Various ways of constructmg and mounting
the parts may be devised. In the construction
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illustrated, the plunger 8 slidably fits in a cage: .

25 removably inserted into a conical bore 28 of

the structure’s body, the cage’s portion 27 fitting .

in said bore being correspondingly conical; and
the plunger element 23 also slidably fits in the
same cage. This cage is held in the bore by its
surrounding annular nut 28 threaded at 29 in
said body and engaging the cage’s shoulder :30.
The said cage is surrounded by a hollow cylin-
drical element 31 on whose bottom 32 the inner
end 33 of plunger 8 is pressed by spring 9 which’
engages at 35 a ring 34 which, rests on the shoul-
der 47 of said inner end. The roll 6 being mount-

ed on the inner end 36 of this element 31 is pressed.

by said spring on the cam wheel 4. The end 37

40

45

50

of plunger element 23 rests on the bottom 38 of

8 hollow cylindrical element 39 slidably surround-

ing said cage and pressed by spring 24 toward
the pump cha.mber 10 unt11 stopped by the end
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54 of the cage, or said element’s conical end 37
is thus stopped. This spring 24 presses between
the annular shoulder 56 of the hollow cylindri-
cal element 39 and the inwardly-extending an-
nular flange 55 of the housing’s cap member 2,
and said element 39 is held against lateral move-
ment by said flange.

An adjustable threaded stop 40 limits the
movement of cylindrical element 39 and plunger
element 23 away from said chamber. This stop
is shown threaded in a nut 41 which is threaded
at 42 in said body. This nut may be manually
turned to desired set position, or its gear 43 mesh-
ing with a slidable toothed rack 44 may be turned
thereby, the rack being connected by suitable
means with the engine or a speed controlled: gov-
ernor thereof. - The stop 40 has a head 45 for
turning it to adjusted position in nut 41 and has
also a jam nut 46.

In the illustrated construction, the chamber 10
is formed in the cage 25 and the chamber’s inlet
portion 12 is formed in the body of the structure.

Other methods of mounting and arranging the
parts and other means for varying the size of the
pump chamber by pressure therein may be de-
vised within the scope of this invention.

The operation of the pump is as follows: As

shown in Figure 2, the threaded stop 40 has been
turned to the proper position for adjusting the
pump chamber 10 to receive the desired amount
of fuel, and said amount has been drawn into
said chamber. As the roll 6 now travels from low
point 50 of cam wheel 4 to its high. point 51, the
resulting pumping stroke of plunger 8, increas-
ing pressure in this chamber, first moves element
23 toward said stop -until it and member 39 are
stopped thereby, this movement compressing
spring 24, and then the pressure in the chamber,
having been increased sufficiently, opens valve 19
to the engine, compressing its stiffer spring 21.
As the roll 6 travels along the cam wheel’s long
portion 52 from point 51 to point 50 the resulting
suction stroke of pump plunger 8, exhsgusting
pressure in chamber 10, permits spring 24 to ex-
pand and move the element 23 from the stop and
farther into chamber 10 thus reducing its size, and

 draws fuel into this chamber thus reduced.
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The invention being intended to be pointed out
in the claims, is not to be limited to or by details
of construction and arrangement of the particu-

.lar embodiment thereof illustrated by the draw-

ing or hereinbefore described.

I claim:

1. A fluid fuel pump for intemal combustion
engines comprising a hollow housing consisting of
a plurality of detachable members, one of said
members having a conical bore, a plunger cage
socketed in said bore and held therein against
displacement by an annular ring nut, the said
cage consisting of a fluid fuel chamber portion
with a fluid chamber therein, extended portions
projecting from said chamber portion, one of said
extended portions having a pumping plunger bore
of one diameter and the other extended portion

having an accumulator plunger bore of smaller.

diameter than the pumping plunger bore, a
pumping plunger in said pumping plunger bore
spring moved in its suction stroke and cam moved
in its compressing stroke, a collar surrounding the
end of said pumping plunger out of the said cage,
a helical spring between the collar and the said

annular ring nut, a sleeve engaging the pumping

plunger for freely moving the same, the said sleeve
having a cylindrical portion slidable in a bore in
the housing, a roller supporting portion and a

- 1,093,369
.roller carried thereby for engaging the pumping

plunger operating cam carried by a shaft driven
by the engine in unison with the strokes of the
engine, an accumulator plunger slidable in the ac-
cumulator plunger extended portion of said cage,
the said accumulator plunger having an enlarged
end bearing against the free end of the cage to
provide a stop to prevent the accumulator plunger
striking the pumping plunger, a bonnet element
engaging one end of the accumulator plunger

“and slidable exteriorly of the cage extended por-
‘tion and spring pressed against the accumulator

plunger to move said plunger against the pressure
of the fluid ‘fuel generated by the pumping
plunger, an adjustable screw stop for limiting the
movement of the accumulator plunger caused by
said pressure consisting of a sleeve screw thread-
ed into the housing having a gear at one end and
a set screw at the axis of said screw threaded
sleeve and a toothed rack for turning the said
screw threaded sleeve by the gear to move the
same toward and away from the accumulator
plunger, an inlet valve for the fluid fuel in the
housing, a discharge valve for the fluid fuel from
the housing and contained in a detachable mem-
ber attached to said housing and a port communi-
cating with the chamber of the said cage and the
said valves for the purpose specified.

2. A fluid fuel pump for internal combustion
engines comprising a hollow housing consisting
of a plurality of detachable members, one of said
members having a conical bore, a plunger cage
socketed in said bore and held therein against
displacement by an-annular ring nut, the said
cage consisting of a fluid fuel chamber portion
with a fluid chamber therein, extended porticns
projecting from said chamber portion, one of said
extended portions having a pumping plunger bore
of one diameter and the other extended portion
having an accumulator plunger bore of smaller

.diameter than the pumping plunger bore, a pump-

ing plunger in said pumping plunger bore spring
moved in its suction stroke and cam moved in
its compressing stroke, a collar surrounding the
end of said pumping plunger out of the said cage,
a helical spring between the collar and the said
annular ring nut, a sleeve engaging the pump-
ing plunger for freely moving the same, the said
sleeve having a. cylindrical portion slidable in a
bore in the housing, a roller supporting portion
and a roller carried thereby for engaging the
pumping plunger operating cam carried by a
shaft driven by the engine in unison with the
strokes of the engine, an accumulator plunger
slidable in the accumulator plunger extended
portion of said cage, the said accumulator
plunger having an enlarged end bearing against
the free end of the cage to provide a stop to pre-
vent the accumuldtor plunger striking the pump-
ing plunger, 2 bonnet element engaging one end
of the accumulator plunger and slidable exterior-
1y of the cage extended portion and spring pressed
against the accumulator plunger to' move said
plunger against the pressure of the fluid fuel gen-
erated by the pumping plunger, an inlet valve
for the fluid fuel in the housing, a discharge valve
for the fluid fuel from the housing and contained
in a detachable member attached to said housing
and a port communicating with the chamber of

the said cage and the said valves for the purpose

specified.

3. A fluid fuel pump for mternal combustion
engines comprising a hollow housing consisfting
of a plurality of detachable members, one of said
members having a conical bore, a plunger cage
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socketed in said bore and held therein against
displacement by an annular ring nut, the said
cage consisting of a' fluid fuel chamber portion
with a fluid chamber therein, extended portions .
projecting from said chamber portion, one of said
extended portions having a pumping plunger bore
of one diameter and the other extended portion
having an accumulator plunger bore of smaller
diameter than the pumping plunger bore, & pump-
ing plunger in said pumping plunger bore spring
moved in its suction stroke and cam moved in
its compressing stroke, a collar surrounding the
end of said pumping plunger out of the said cage,
a helical spring between the collar and the said
annular ring nut, a sleeve engaging the pumping
plunger for freely moving the same, the said sleeve
having a cylindrieal.portion slidable in a bore in
the housing, and means associated with the sleeve
for engaging the pumping plunger operating cam
carried by a shaft driven by the engine in unison
with the strokes of the ‘engine, an accumulator
plunger slidable in the accumulator plunger ex-
tended portion of said cage, the said accumulator
plunger having an enlarged end bearing against
the free end of the cage to provide a stop to pre-
vent the accumulator plunger striking the pump-

" ing plunger, a bonnet element engaging one end
- of the accumulator plunger and slidable exteriorly

of the cage extended portion and spring pressed
against the accumulator plunger to move said
plunger against the pressure of the fluid fuel gen-
erated by the pumping plunger, an inlet valve for
the fluid fuel in the housing, a discharge valve for
the fluid fuel from .the housing and contained -
in a detachable member attached to said housing
and a port communicating with the chamber of
the said cage and the said valves for the purpose
specified. )

4. A fluid fuel pump for internal combustion
engines comprising a hollow housing consisting
of a plurality of detachable members,
members having a plunger cage receiving hore, a
plunger cage positioned in said bore and held

- therein against displacement, an annular ring nut

surrounding the cage and threaded in the housing
for holding the cage against displacement, the

" said cage consisting of a fluid fuel chamber por-

tion with a fluid chamber therein, extended por-
tions projecting from said chamber portion, one
of said .extended portions having a pumping
plunger bore of one diameter and the other ex-
tended portion having an accumulator plunger
bore of smaller diameter than the pumping plung-
er bore, a pumping plunger in said pumping
plunger bore spring moved in its suction stroke
and cam moved in its compressing stroke, a col-
lar surrounding the end of said pumping plunger
oir%of the said cage, a helical spring between
the ¢ollar and the said annular ring nut, a sleeve
engaging the pumping plunger for freely moving
the same, the said sleeve having a cylindrical
portion slidable in a bore in the housing, and
means associated with the sleeve for engaging the
pumping plunger operating cam carried by 2 shaft
driven by the engine in unison with the strokes
of the engine, an accumulator plunger slidable in

_ the accumulator plunger extended portion of the

one of said™
‘against the latter and at its opposite ‘end act-

chamber.

3

said cage, the said accumulator plunger having ,

an enlarged end bearing against the free end of
the cage to provide a stop to prevent the ac-
cumulator plunger striking the pumping plunger,
a bonnet element engaging one end of the ac-
cumulator plunger and slidable exteriorly of the
cage extended portion and spring pressed against
the accumulator plunger to move said plunger
against the pressure of the fluid fuel generated
by the pumping plunger, an inlet valve for the
fluid fuel in. the housing, a discharge valve for
the fluid fuel from the housing and contained
in a detachable member attached to said housing
and a port communicating with the chamber of
the said cage and the said valves for the purpose
specified. N

5. In @ fluid fuel pump, a housing having an
internal tapered seat and a chambered portion
opposite said seat and also having an internal
flange in the upper portion of the housing above
the seat and provided with an opening therein,

‘the -housing being also provided with an inlet

port and a valved outlet port, a cage confined
within the housing and including an interme-
diate exteriorly ftapered portion seated in said
tapered seat of the housing and having an in-
termediate chambered portion which aligns with
the said chambered portion of the housing fo
form a fuel receiving chamber, said cage includ-
ing upper and lower aligning tubular extensions
on opposite sides of said chamber, ‘a plunger slid-
able in the upper extension into and out of said
chamber and having a head at its upper end to
engage the outer end of said upper extension to
limit downward movement of said plunger with
relation to said chamber, means for forcing said
plunger normally in the direction of said cham-
ber including a cup-shaped element slidably em-
bracing said upper extension and engaging the
outer end of said plunger and a spring embracing
the cup-shaped member and acting at one end

ing against the underside of said internal flange,
means including a spring-pressed plunger slidable
in opposite directions in said lower extension for
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drawing fuel into the fuel receiving chamber upon

one direction of movement and on movement in
the opposite direction creating pressure in the
fuel receiving chamber such as to first move said

‘upper plunger outwardly of the fuel receiving

chamber to increase the capacity of the latter
and ‘subsequently unseat the valve of the outlet
port |to effect discharge of a fixed amount of
fuel through said valved outlet, the upper plunger
ang/ the cup-shaped element embracing the up-
per extension being guided through the afore-
said opening in the flange when the upper plung-
er is moved outwardly of the fuel chamber to
maintain said upper plunger against side thrust,
and means between the top of the¢ upper por-
tion of the housing and said internal flange and
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spaced from the latter, and engageable by the -

cup-shaped element in such movement of. the
upper plunger to limit such outward movement
of the plunger away from the fuel receiving

' MARK J. GOLDBERG.




