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This invention relates to improvements in fuel 
pumps for internal combustion engines. ` 
Among the objects of the invention is to ac 

complish precision in the quantity, pressure, and 
timing of the fuel injection into the combustion 
chamber. _ 

Another object is to provide a variable control 
in the timing of the injection cycle. ‘ 
Another object is to eliminate the necessity for 

maintaining the fuel under prolonged high pres 
sure. - 

Another object is to combine the fuel pump and 
fuel distributor, to establish precision in the co 
ordination of these mechanisms. ' 
A further object is to establish uniformity in 

the fuel supply to the several cylinders of a multi 
cylinder engine. 
Other objects and advantages will appear as the 

description progresses. 
In this specification and the accompanying 

drawings the invention is disclosed in its preferred 
form. It is to be understood, however, that it is 
not limited to this form because it may be em 
bodied in other forms within the spirit of the in 
vention, as deñned in the claims following the 
description. 
In the accompanying two sheets of drawings: 
Fig. 1 is a vertical section of a distributing fuel 

pump constructed in accordance with this inven 
tion. 

Fig. 2 is a horizontal section of the same taken 
along the line II--IL Fig. l, and viewed from 
beneath. 

Fig. 3 is a similar view taken along the line 
III-111, Fig. 1. 

Fig. 4 is an end elevation view of the pump, 
certain parts being broken away to disclose the 
underlying mechanism. 

Fig. 5 is a fragmentary vertical section taken 
along the line V-V in Fig. 2 and showing the 
pump plunger in its initial position. 

Fig. 6 is a diagrammatic side elevation of an 
internal combustion engine having the present 
fuel injection system installed therein. 
In detail, the construction illustrated in the 

drawings, referring more particularly to Fig. 1, 
comprises the pump body 1 having the axial bore 
2 therethrough closed at its lower end by the 
threaded plug 3. The plunger 4 is slidable within 
the bore 2 and has the central passage 5 drilled 
therein. The plug 3 has the pump chamber 6 
cored therein to receive the end of the plunger 
during its working stroke. 
The annular groove 7 intermediate the height 

of the bore 2 encircles the plunger 4 and has the 
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fuel supply passage 8 leading thereto. A pipe (not 
shown) leading from a suitable source of fuel oil 
is screwed into the end of the supply passage 8. 
The port 9 is milled through the side of the 
plunger 4 and communicates with the central pas 
sage 5. When the plunger 4 is in the initial in 
operative position shown in Fig. 5, the upper end 
of the port 9 registers with the supply groove 'l to»` 
feed fuel into the passage 5. ' 
The discharge outlets 10 are drilled radially 

through the pump body (see also Fig. 2) and 
intersect the bore 2 at points equidistant from 
each other.l The outlets 10 are so located that the 
port 9 will be brought into alignment therewith 

60 

65 

during the downward stroke of the plunger as il- 70 
lustrated in Fig. 1. The number of the outlets 10 
corresponds with the number of cylinders of the 
engine to which the fuel injection system is ap 
plied. In the present instance, the system is in 
stalled in a Diesel engine having four cylinders. 
Feed lines such as l1 are screwed into the ends of 
each of the discharge outlets 10 and are connected 
to suitable injectors (not shown) for injecting the 
fuel cil into the combustion chambers of the 
engine. 
The lower end of the plunger 4 has the inter 

spaced external flutes 13 of a number to cor 
respond with the outlets 10 and are adapted to 
be successively brought into registry with the 
relief port 14 which communicates with the fuel 
supply passage through the intermediate pas 
sage 15. 
The tubular sleeve 16 has the flange 17 bolted 

to the top of the body 1 and guides the inverted 
cup 13 resting on the top of the plunger 4. The 
cam 19 impinges on the top of the cup 18 to drive 
the reciprocating plunger 4 and is fixed on the 
shaft 20 which is rotatably mounted in the bear 
ings 21-21 integral with the sleeve 16. The 
spring 22 expands upwardly against the seat 23 
swiveled on the plunger 4.beneath the flanged 
head 24. The spring thus maintains the plunger 
and the interposed cup 18 in operative engage 
ment with the cam 19 and serves to restore lthe 
plunger to its initial position after being de 
pressed by the cam. 
The pinion 25 is mounted on the end of the 

camshaft 20 and is enmeshed with the helical 
gear 26 ñxed on the driveshaft 27 to drive the 
cam 19. The shaft 27 may be any convenient 
shaft of the engine rotating at the same speed 
and in synchronism with the crankshaft (not 
shown). The pinion and gear 25, 26, establish 
a 2:1 ratio between their respective _shafts to 
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drive the/cam 19 at twice the speed of the crank 
Shaft./’ ' l 

The plunger is continuously rotated to bring 
the port 9 successively into registry with each 
of the discharge outlets 10 by the bevel gear 28 
engaging thesplined portion 29 of the plunger. 
Thebevel gear is rotatably mounted on the neck 
30 extending upward from the body 1 and stepped 
into the gear.v The washer 31 is interposed be 
tween the gear 28'and the top of the'body 1 to 
minimize the friction therebetween. The bevel 
gear is driven by the bevel pinion 32 on the end 
of the shaft 33, which is rotatablymounted in 
the flange 16 and the out bearing 34. The shaft 
33 is actuated by the helical pinion 35 splined 
thereon and enmeshed with the helical driving 
gear 26. ' ' 

The pinion 35 may be moved laterally with re 
spect to the' gear 26 by the control lever 36 piv 
oted at 37 and operatively engaging the collar 

'38 swiveled in the block 39 which is threaded 
in the side of the pinion 35. Lateral movement 
of the collar'38 slides the pinion against the an 
gularly disposed teeth of the helical gear 26, thus 
slightly rotating the shaft 33 in relation to the 
drive shaft 27. This advances or retards the 
timing of the rotation of the plunger 4 with 

, respect to the timing of the engine for purposes 
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to be later described. 
The invention operates substantially as fol 

lows: When the plunger 4 is in its initial position 
as shown in Fig. 5, the port 9 registers with the 
supply groove 7 and permits the fuel oil therein 
to flow down the passage 5 to completely fill the 
pump chamber 6. 'The supply of fuel oil should 
be maintained under suflicient pressure to over 
come its viscosity and insure its flow into the 
pump chamber. _ . - 

The rotation of the cam 19 brings _its raised 
portion into engagement with the cup 18 and 
depresses the plunger against the tension‘of the 
spring 22. The descent of the plunger lowers 
the port 9 into registry with oneV of the discharge 
outlets' 10. The outlet selected depends upon the 
radial position of the plunger which is continu. 
ously rotated in synchronism with the engine 
cycles by the bevel gear 28'. As the descent of 
the plunger progresses, the port 9 passes out of 
registry with the groove 7, cutting olf the pump 
chamber 6 from the source of fuel supply.` The 
exact point at which the port 9 passes from 
registry with the supply groove accurately pre 
determines the commencement- _of the injection 
cycle. , 

The descent of the plunger 4 displaces thefuel 
oil in the pump chamber 6 therebeneath and 

. forces the fuel upward through the passage 5 
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and the selected outlet 10. The port 9 is suñi 
ciently long tc- register with the outlet 10 through 
out the operative stroke of the plunger 4. From 
the outlet 10, the fuel passes into a feed line 11~ 
and is delivered to the proper fuel injector unit 
(not shown). ' 

The form of fuel injector best adapted for use 
in conjun/ction with the present invention is the 
automatic pressure valve type. When the pres 
sure of the fuel is raised to the proper point 
by the force-of the pump plunger 4, the valve of 
the injector yields and admits the fuel into the 
combustion chamber of the engine in theA usual 
manner. It will be obvious to those skilled in the 
art that other forms of injectors are adaptedfor 
use in combination with the present‘distributing 

'I‘he plunger 4 is continuously rotated at one 
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halfcrankshaft speed and in synchronism there 
with by thev gear drive 26„35-and 32, 28. This 
rotation ofthe plunger> brings one of the flutes 
13 into >alignment _with the Arelief port 14 las 
the plunger descends to the desired point :c (see 
dotted lines, Fig. 1) in the latter portion of its 
stroke. This permits the oil in the pump-cham 
ber to iiow through the relief port and the pas-ë 
sage 15 back into the supply passage, thus im' 
mediately relieving the pressure of the pump _85 
and ceasing the flow of fuel to the injector. \ ‘. 
The port 9 and the outlet 10 are required to 

be of sufficient width so that-the incidental ro 
tary movement of the plunger will not complete 
ly remove the port from alignment with the out 
let until after the fuel delivery is completed. 
The relative radial positions of the driveshaft 

27 and the plunger 4 are varied by operating 
the control lever 36 to slide the helical gear 35 
1aterally,\as before described. The radial posi 
tion of the plunger may thus be advanced or re 
tarded with ’respect to the means for reciprocat 
ing the plunger to. bring the flutes 13 into align 
ment with the relief _port at any desired point 
in the downward stroke of the plunger. 'I'he du 
ration of the fuel feed may thus be easily con- ' 
trolled to lengthen or curtail the injection vcy 
.cle and the quantity of fuel injected. 
When the cam 19 completes its operative 

movement, the spring 22 restores the plunger 
to its initial position. The upward movement 
of the plunger draws fuel oil from the supply 
passage through the port 14 and the registering 
flute 13 into-the pump chamber 6 to replace the 
fuel pumped therefrom. ` 
When the plunger is fully restored to its in 

itial position, the port 9 is again brought into 
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registry with vfuel supply groove 7. The fiow of 
oil therefrom insures the complete filling of the 
pump chamber before a. succeeding cycle of op- 115 
eration is-initiatcd. ` ' 

The rotation of the plunger 4 then moves theA 
port 9 into alignment> with the adjoining dis~ 
charge outlet 10 in the pump body 1. vThe opera 
tion of the pump is then repeated to deliver the 12C 
proper amount -of fuel to the second cylinder of 
the engine. The remaining engine cylinders are 
similarly fed with» fuel in' the usual order by the 
succeeding operation cycles-of the pump. ‘ì _ 

It is to be noted thatthe camshaft 20' of the ̀ 125 
present apparatus rotates at twice the, sœed 
of the engine crankshaft. In' prior constrac 
tions wherein the injectors are individually cam 
operated, it is necessary to arrange the camshaft ' 
to rotate at one-half the crankshaft speed. The 130 
greater speed of the camshaft under the present 
invention permits the use. of a cam having a rel 
atively .easy rise, thus overcoming one of the 
serious engineeringV difficulties' of the existing 
Diesel engine.~ ' . 

Having thus described this invention, `what 
is claimed and desired to be secured by Letters 
Patent is: I p ' . " 

l. In an injection system. for internal combus 
tion engines, _,a distributing 'pump comprising a. 140 
body having a chamber and a fuel supply groove 
therein, a plunger in said body slidable into said 
chamber and having a port in the side thereof 
communicating with said chamber and adapted 
to register -with said groove'when the plunger 145 
is in‘its initial position, means for reciprocating 
said plunger, a series of radially disposed outlets ` 
in said-body arranged to register with said port 
during the, working movement of the plunger, 
and means for rotating the plunger at prede 

135 

150 

90.. 



10 

20 

25 

30 

35 

45 

65 

70 

1,951,340 
termined speed with respect to said reciprocating 
means. 

2. In an injection system for internal com 
bustion engines, a distributing pump having a 
chamber and a series of interspaced outlets 
therein; means for introducing fuel into said 
chamber; a plunger slidable in said body, having 
a port therein communicating with said outlets, 
and adapted to displace the fuel in said chamber 
through said outlets; means for reciprocating 
said plunger; means for rotating said plunger; a 
shaft for driving both the means for reciprocat 
ing and rotating the plunger in unison; and 
means for varying the radial position of said 
plunger with respect to said shaft. 

3. A fuel distributing pump for internal com 
bustion engines comprising a body having a 
chamber, relief port, and a plurality of inter 
spaced outlets therein; means for introducing fuel 
into said chamber, a plunger slidable in said body 
and having a port therein adapted to register with 
said outlets; means for reciprocating said plunger 
to displace the fuel in said chamber through said 
outlets; means for rotating said plunger in timed 
relation to said reciprocating means; ñutes in said 
plunger communicating with said chamber and 
adapted to be brought successively into alignment 
with said relief port by the rotation of said 
plunger. 

4. A fuel distributing pump for internal com 
bustion engines comprising a body having a bore, 
a chamber and a series of radially disposed out 
lets therein; a plunger slidable in said bore and 
having a port therein communicating with said 
chamber and adapted to register with said out 
lets; a fuel inlet in said bore communicating with 
said chamber when said plunger is in its initial 
position; means for reciprocating said plunger 
to displace the fuel in said chamber through said 
outlets; and means for rotating said plunger at 
predetermined speed with respect to said recipro 
cating means. 

5. A fuel distributing pump for internal com 
bustion engines comprising a body having a bore, 
a chamber and a series of radially disposed outlets 

3 
therein; a plunger slidable in said bore and hav 
ing a port therein communicating with said cham 
ber and adapted to register with said outlets; 
means for introducing fuel into said chamber; 
means for reciprocating said plunger to displace 
the fuel in said chamber through said outlets; 
means for rotating said plunger at predetermined 
speed with respect to said reciprocating means; 
a relief port in said bore adapted to be covered 
by said plunger; and means for uncovering said 
port after said plunger performs a predetermined 
portion of its operative movement. 

6. A fuel distributing pump for internal com 
bustion engines comprising a body having a bore 
and a chamber therein; a source of fuel supply; 
a groove and relief port in said bore each com 
municating with said source of fuel supply; a 
plunger slidable in said bore and having a port in 
the side thereof communicating with said cham 
ber adapted to register with said groove when said 
plunger is in its initial position; means for recip 
rocating said plunger; means for rotating said 
plunger in timed relation to said reciprocating 
means; a series of interspaced outlets in said body 
adapted successively to register with said port 
during the working movement of said plunger; 
and flutes in said plunger communicating with 
said chamber and adapted to register with said 
relief port during the latter portion of the opera 
tive movement of the plunger and during its 
restoration movement. 

7. A fuel distributing pump for internal com 
bustion engines comprising a body having a cham 
ber and a series of interspaced outlets therein; a 
plunger slidable in said body and having a port 
therein communicating with said chamber and 
adapted to register with said outlets; means for 
introducing fuel into said chamber; means for 
reciprocating said plunger to displace the fuel in 
said chamber through said outlets; a neck ex 
tending from said body; a gear rotatably mounted 
on said neck and axially splined to said plunger; 
and means for driving said gear in timed relation 
to said reciprocating means. 
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