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Patented Apr. 22, 1952 2,593,550 

UNITED STATES PATENT OFFICE - 
2,593,550 

IMULTIPLE UNIT FUEL, INSECTION PUMP 

Nicholas Fodor, Wilmette, III. 
Application March 28, 1946, Serial No. 65,723 

(C. 103-41) 3 Claims, 
- 

This invention is concerned with a multiple 
unit fuel injection pump of the constant-stroke 
Can-Operated type, in which the fuel is dis 
charged from each unit by a reciprocating 
plunger mounted in that unit, and in which the 
quantity of fuel discharged upon each stroke of 
the plunger is controlled by the angular position 
of the plunger relative to the barrel in which it 
reciprocates. 
The object of the invention is to provide an 

improved pump of the character described in 
Which any One of the several pumping units can 
be easily removed for purposes of cleaning or re 
pair and can be replaced without either disturb 
ing the calibration of the unit or the adjustment 
of the pump as a whole. 
Other more Specific objects and advantages of 

the invention Will be apparent to those skilled in 
the art upon a full understanding of the con 
Struction, arrangement and operation of the new 
Structural Organization constituting the inven 
tion. 
A preferred embodiment of the invention is 

presented herein by way of exemplification but it 
Will of course be appreciated that the invention 
is Susceptible of incorporation in other structur 
ally modified forms coming equally within the 
Scope of the appended claims. 

In the accompanying drawings: 
Fig. 1 is a side view of a multiple unit pump 

constructed in accordance with the invention; 
Fig. 2 is an end view of the pump; 
Fig. 3 is a vertical section through one of the 

pumping units, taken on the line 3-3 of Fig. 1; 
Fig. 4 is a fragmentary horizontal section 

through the same pumping unit, taken on the 
line 4-4 of Fig. 1; 

Fig. 5 is a fragmentary horizontal section, taken 
On the line 5-5 of Fig. 3; 

Fig. 6 is a fragmentary vertical section, taken 
On the line 6-6 of Fig. 3; 

Fig. 7 is a fragmentary horizontal section, taken 
on the line 7-7 of Fig. 3; 

Fig. 8 is a view which corresponds to Fig. 3, 
With the delivery union, delivery valve assembly 
and tappet inspection plug of the pumping unit 
removed; 

Fig. 9 is a similar view, with the plunger and 
barrel of the pumping unit renoved; and 

Fig. 10 is a side View of the plunger and barrel 
upon removal from the pumping unit. 
The pump ShoWn in the drawings contains six 

pumping units, for connection with each of the 
cylinders of a six-cylinder engine, but the pump 
may of course contain a larger or smaller number 
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of units, depending upon the number of cylinders 
in the engine with which used. 
The pumping units are mounted in a row in 

Spaced parallel relation in a housing le. They 
are operated by a rotatable camshaft which is 
journaled in bearings in the ends of the housing, 
and they are controlled by a longitudinally shift 
able rack 2 which is likewise journaled in bear 
ings in the ends of the housing. The pumping 
units are all of the same construction, 
Each of the pumping units includes primarily 

a barrel 3, a reciprocable plunger 4 in the 
barrel, a tappet 5 at the lower end of the plunger, 
a delivery valve 6 at the upper end of the barrel, 
a control pinion connected with the plunger, 
and a calibration Screw 8 Connected with the 
barrel. 
The upper end of the barrel 3 is positioned in 

a closely fitting bore 9 in the upper portion of 
the housing () and is provided with a narrow 
radially extending flange 20 which is seated on 
a shoulder 2 located at the lower end of a 
threaded counterbore 22. The lower end of the 
barrel 3 is positioned in another closely fitting 
bore 23 in the housing. The portion of the barrel 
3 between the bores 9 and 23 is positioned in a 

fuel chamber 24, which chamber is common to all 
of the pumping units. The tappet 5 is posi 
tioned in another bore 25 in the housing, directly 
above one of Several cams 26 on the can shaft . 
The delivery valve 6, which is located at the 

upper end of the barrel 3, is of conical form 
and is urged downwardly by a compressed coil 
Spring 27 into engagement with a centrally aper 
tured disk 28. The disk 28 Seats against the 
upper edge of the barrel 3 and is provided with 
a, tubular centering portion 29 Which extends 
downwardly a short distance into the upper open 
end of the barrel. The disk 28 serves to clamp 
the flange 2) of the barrel Snugly against the 
shoulder 2 and is in turn clamped in position by 
a delivery union 3 which is Screwed into the 
threaded counterbore 22. The union 30 also 
serves to hold the Spring 2 compressed with 
respect to the valve 6. 
The barrel 3 is provided intermediate the ends 

of the bore 23 with a Small annular groove in 
which a sealing ring 3 of Suitable material is 
mounted. Below the bore 23 the barrel 3 is re 
duced. Somewhat in diameter to accommodate the 
control pinion , which pinion is journaled On 
the reduced portion of the barrel and is provided 
with a downwardly extending tubular extension 
32. This extension is provided with a longitudi 
nally extending slot 33 for the reception of a lock 
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ing finger 34. The finger 34 projects radially into 
the slot 33 from a collar portion which is preSS 
fitted onto a longitudinally Serrated Section of 
the plunger 4. A sleeve 35 is similarly secured 
to the serrated section of the plunger f4 below 
the collar portion of the locking finger. The lug 
34 prevents the plunger 4 from turning relative 
to the pinion 4 while allowing the plunger to 
reciprocate freely within the barrel 3. The 
pinion 7 meshes with the previously described 
control rack 2, which rack is free to move end 
wise but is prevented from turning by means of a 
guide screw 36. 
The barrel 3 is prevented from turning in the 

housing by means of the previously described cali 
bration screw 8 (see Fig. 4). The Screw 8 inter 
sects the bore 23 and is provided with a small 
annular rib 37 which engages within a short 
longitudinally extending slot 38 in the periphery 
of the barrel 3. The screw 8, which is clamped 
against inadvertent movement by a locking plug 
39, is employed to turn the barrel 3 slightly one 
way or the other, whereby to obtain accurate 
equalization of delivery as between each of the 
Several pumping units. 
The tappet 5 includes a cylindrical member 

40 which reciprocates in the bore 25 and is pro 
provided at its lower end with a roller 4 which 
follows one of the cams 26 on the cam shaft . 
The member 40 is prevented from turning in the 
bore 25 by a guide screw 42 which operates within 
a longitudinally extending slot 43 in the periph 
ery of the member. The upper end 44 of the 
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member 40 is reduced. Somewhat in diameter and 
forms an abutment for the lower end of the 
plunger 4. 
The plunger 4 is detachably coupled to the 

upper portion 44 of the member 40 by means of 
a sheet metal disk 45 (see Fig. 5), which disk is 
provided with a keyhole slot having a small diam 
eter portion 46 and a large diameter portion 47. 
The small diameter portion A6 is located at the 
center of the disk 45 and is adapted to engage 
with a reduced portion 48 of the plunger, which 
portion is located immediately above the rela 
tively large button-like lower extremity 49 of the 
plunger. The disk 45 fits over the reduced upper 
portion 44 of the member 40 and is held against 
axial separation from the same by tongues 50 on 
the disk which extend downwardly and inwardly 
from opposite sides of the disk into grooves 5 
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in corresponding sides of the upper portion 44 of 
the member 40. The disk 45 is cupped upwardly 
at its center to receive the headed end 49 of the 
plunger between the disk and the top of the por 
tion 44. To disconnect the plunger f4 from the 
tappet 5, the disk 45 is pried upwardly a little 
at One side by engagement of the screw driver or 
other tool with a projection 52 on the disk and 
is then Shifted laterally far enough to bring the 
large diameter portion 47 of the keyhole slot into 
register with the end 49 of the plunger, where 
upon the plunger may be withdrawn upwardly 
away from the tappet. 
Upon each pumping stroke the tappet 5 and 

plunger 4 are caused to move upwardly by means 
of the can 26, and upon each return stroke they 
are caused to move downwardly by means of a 
compressed coil spring 53. The spring 53 is lo 
cated in a hollow portion of the housing between 
the bores 23 and 25. The upper end of the Spring 
53 is seated against a washer 54 which is disposed 
beenath the toothed portion of the pinion 7 in 
abutment With the housing at the lower end of 
the bore 23, while the lower end of the spring 53 

5 5 

60 

70 

75 

4. 
is seated against the disk 45. The Spring 53 
serves to hold the disk 45 in Snug engagement 
with the upper portion 44 of the cylindrical mem 
ber 30 of the tappet, with a shallow projection 55 
on the underside of the disk in centering engage 
ment with the edge of the portion 44. 
The fuel which is pumped by the several pump 

ing units is delivered to the chamber 24 from a 
primary pump 56, which pump forms no part of 
the present invention and therefore will not be 
described. The pump 56 serves to maintain the 
fuel in the inlet chamber 24 under substantial 
pressure. 
In each of the pumping units the plunger 4 

is of the well known helix type; and the amount 
of fuel delivered by the plunger is controlled en 
tirely by rotating the plunger relative to the 
barrel, the stroke of the plunger being constant 
at all times. The fuel enters the barrel 3 
through an inlet port 57 and that portion of the 
entering fuel which is not discharged past the 
delivery valve 6 leaves the barrel through a spill 
port 58, returning through that port to the inlet 
chamber 24. The plunger 4 is provided near its 
upper end with an annular groove 59 and with 
a helical groove 60 which coacts with the Spill 
port 58 to meter the fuel. The cut-off groove 60 
preferably opens into a vertically extending 
groove 6l. As the operation of a constant stroke 
plunger of this type is well known in the fuel 
pumping art the same will not be described. 
A salient feature of the novel pump constituc 

tion herein described is the fact that the barrel 3 
and plunger 4 of any one of the pumping units 
can be easily removed Without having to dis 
assemble any of the major parts and can there 
after be replaced without disturbing the existing 
adjustment of that barrel and plunger or of any 
of the other barrels and plungers. To remove 
the barrel 3 and plunger 4 it is merely neces 
sary to first remove the delivery union 30, lift out 
the delivery valve 6 with its associated seating 
disk 28, and remove an inspection plug 62 to give 
access to the locking disk 45. Fig. 8 shows the 
pumping unit after the above described parts 
have been removed. 
A tool having a threaded end may then be 

Screwed into threads 63 on the inside of the uppel 
end of the barrel 3, and a screw driver or other 
tool may be used to unlach the disk 45 from the 
lower end of the plunger 4, after which the barrel 
f3 may be withdrawn upwardly, carrying With it 
the plunger 4, leaving the remaining parts in 
tact within the housing, in still adjusted position, 
as illustrated in Fig. 9. 
The barrel 3 and plunger 4 are shown in Fig. 

10 after being removed. The plunger 4 is caused 
to be removed at the same time at the barrel 3 
by means of a leaf spring member 64 which en 
circles the sleeve 35 on the plunger f4 below the 
lug 34 and extends upwardly from the lug against 
the outer side of the lower portion of the bar 
rel 3. The upper end of the leaf spring mem 
ber 64 is bent inwardly to form a hook 65, which 
hook will engage with a small rib 66 on the lower 
end of the barrel to prevent the plunger 4 from 
dropping away from the barrel beyond the posi 
tion shown in dotted lines in Fig. 10 when the 
barrel is lifted out of the pump. To thereafter 
disengage the plunger 4 from the barrel 3 it 
is merely necessary to momentarily spring the 
hooked end 65 of the member 64 outwardly far 
enough to clear the rib 68 on the barrel. When 
the barrel 3 and plunger 4 are in operating 
position in the pump, with the plunger recipro 
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Cating in the barrel, the free end of the leaf 
spring member 64 will slide freely up and down 
alongside the barrel, within the pinion 7. 

It will be appreciated that when the barrel 3 
and plunger f4 are removed from the pump in the 
manner above described the connection of the 
control pinion 7 With the control rack f3 will 
not be disturbed in any way and that likewise 
the relationship of the barrel 3 to the calibra 
tion screw 8 will not be disturbed, with the re 
Sult that the barrel 3 and plunger 4 can be 
returned to the pump or a new barrel and plunger 
Substituted without in any way affecting the ex 
isting adjustment. 
I claim: 
1. In a fuel injection pump, a pump housing 

containing a plurality of upwardly opening bores, 
a plurality of cam-operated constant-stroke 
pumping units positioned in said bores, each of 
said units including a barrel, a plunger in the 
barrel, means controlled by the angular posi 
tion of the plunger relative to the barrel for 
determining the amount of fuel pumped by the 
plunger on each stroke, and a position limiting 
connection between the barrel and the plunger 
for causing the plunger to move upwardly with 
the barrel when the barrel is withdrawn verti 
cally from within its bore in the housing, ex 
teriorly accessible control means mounted in the 
housing and connected with the plungers for 
varying the angular positions of all of the plung 
ers relative to the barrels simultaneously and 
to the same extent, said connection beings freely 
Separable axially from the plungers, whereby to 
permit the plungers when withdrawn vertically 
With the barrels from Within the bores in the 
housing to be returned with the barrels to the 
bores without changing the previous settings of 
the plungers with respect to the housing, and 
exteriorly accessible calibration means mounted 
in the housing and connected with the barrels 
for individually varying the angular position of 
each barrel relative to the housing and to the 
plunger in Such barrel independently of the an 
gular positions of the other barrels, said last 
mentioned connections being freely separable 
axially from the barrels, whereby to permit the 
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6 
barrels with the plungers to be withdrawn ver 
tically from within the bores in the housing 
and returned to the bores without changing the 
Original angular positions of the barrels with 
respect to the housing, each barrel with its 
plunger being removable vertically as a unit from 
its bore in the housing and thereafer replace 
able as a unit in such bore without disturbing 
the existing adjustment of either said control 
means or said calibration means. 

2. A fuel injection pump of the construction 
Set forth in claim 1, wherein said calibration 
means includes a single adjusting screw in 
threaded engagement with the housing at right 
angle to the axis of the barrel, and a key con 
nection between the screw and the barrel, which 
Connection consists of a vertical slot in the out 
side of the barrel and an annular rib in keyed 
association with the slot, said connecting being 
freely Separable in a direction lengthwise of the 
barrel. 

3. A fuel injection pump of the construction 
Set forth in claim 1, wherein each of the plung 
erS is reciprocated by its cam through an inter 
posed tappet and the tappet is detachably latched 
to the plunger by a laterally shiftable disk hav 
ing a keyhole slot connection with a groove in the 
plunger. 

NICHOLAS FODOR. 
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