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1 
The invention relates to a mechanism and ar- , 

rangement for distributing fuel oil to the various 
cylinders of a multi-cylinder oil engine, and par 
ticularly to a mechanism and arrangement of 
this character in which the oil is distributed and 
pumped to the injection nozzles for admission to 
the cylinders at relatively high pressures. 
An object of the invention is to provide a sys 

tem of the character described in which the oil 
distribution means and the means for pumping 
the oil and controlling its admission to the dif 
ferent engine cylinders is combined in a single 
operating unit for serving all of the cylinders. 
Another object of the invention is to provide ~ 

an oil distributing system for a multi-cylinder 
engine which will permit the elimination of a 
large number of the parts by avoiding the need 
for individual oil inlet lines to the cylinders from 
separate oil pumping units. 
A further object is to provide an oil distributor 

system for multi-cylinder engines in which the 
actuating means for the pump unit is of a design 
which will enable the pump parts to operate at 
relatively low speed and without shock or noise. 
A still further object of the invention is to pro 

vide an arrangement of the character described, 
which will permit manual or automatic varia 
tion in the quantity of oil supplied to the engine 
and adjustment in the speed of operation of the 
engine by control of the fuel supply in a simple 
and effective manner, and without requiring the 
use of springs. ' 

Yet another object of the invention is to pro 
vide a distributor means of the character de 
scribed in which the bearing surfaces between 
relatively movable parts defining passages or 
chambers for the fuel oil under high pressure will 
limit possible leakage from such passages or 
chambers to areas under pressures considerably 
above atmospheric so that dissipation of .the high 
fuel oil pressure Will be effectively limited. 
The invention possesses other objects and fea 

tures of advantage, some of which, with the fore 
going, will be set forth in the following descrip 
tion of the preferred form of the invention which 
is illustrated in the drawings accompanying and 
forming part of the speci?cation. It is to be un 
derstood, however, that variations in the showing 
made by the said drawings and description may 
be adopted within the scope of the invention as 
set forth in the claims. 

Referring to said drawings: 
Figure 1 is a longitudinal sectional view of an 

oil distributor mechanism designed in accord 
ance with my invention. ' v - 

Figure 2 is a plan view of the distributor with 
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2 
_ a portion in section taken through the oil delivery 
duct. the plane of the section being indicated by 
the line 2-2 of Figure 1. ' 
Figure 3 is a view similar to Figure 2, but taken 

through the oil feed ducts of the distributor, the 
section being taken on the line 3-3 of Figure 1. 

Figure 4 is a longitudinal sectional view of the 
distributor taken through the delivery duct, the 
plane of the section being indicated by the line 
4-4 of Figure 2. 
Figure 5 is a side elevational view of the oil 

inlet control means of the distributor. 
Figures 6 and 7 are fragmentary elevational 

views at right angles to each other, showing the 1 
oil control outlet means of the distributor. 

Figure 8 is a diagrammatic representation of 
the cycle of operation of the oil distributor sys 
tem. ‘ 

Figure 9 is a view similar to Figure '7, but show 
ing a modi?ed form. ' 

Figure 10 is a plan view of a multi-cylinder en 
gine with the distributor unit operatively con 
nected with the different cylinders. , 
The distributor system of my invention includes 

means for directing the fuel oil supply to oil 
pumping mechanism, and means directing the oil 
under pressure from such mechanism to the 
nozzles for injection of the oil into the engine 
cylinders in appropriate succession and at the 
proper intervals. In the present embodiment the 
distributor mechanism is combined with a fuel 
pumping arrangement which provides both for 
raising the pressure of the oil for injection to the 
cylinders, and for effecting such injection at the 
appropriate times. Pumping mechanism of this 
latter type as used with a single'cylinder is dis 
closed in my co-pending application, Serial No. 
403,528, ?led July 22, 1941, issued as Patent No. 
2,369,174. r 

In .the drawings the distributor i2 is shown as 
of a design for use with an oil engine l3 having 
four cylinders l4; however it will be understood. 
of course, the distributor may be designed for 
use with an engine having any number of cylin 
ders. As will be clear from Figure l, the dis 
tributor comprises a body i6 having a central 
distributing core I1 and oil pumping units l8, 
corresponding in number to the cylinders and 
with one unit associated with each cylinder and 
operatively connected to the injection nozzle l9 
thereof. . 

Each of the pump units, as here shown includes 
a. plunger 2| mounted to reciprocate in- a bore 22 
formed in the body and disposed with its longi 
tudinal axis parallel to the corresponding axis of 
the distributor core ll. Admission of fuel oil to 
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the bore is by way ‘of an inlet duct 22. and dis 
charge is permitted through outlet ducts 24 and 
28 leading from an extension 21 of the bore, the 
extension communicating with the bore by a pas- ‘ 
sage 28 which is closed against back-flow of the 
oil by means of a check valve 29. Oil from the 
various ducts 24 is arranged to be directed 

\ through the distributor in a manner to be here 
\ inafter described, to the injection nozzles for 
admission to the different cylinders, while oil 
from ducts 2B is utilized in the manner set forth 
in said co-pending application. for retracting the 

> valve of the nozzle to admit the oil supplied from, 
ducts 24; By referring to Figure '1, where one 
of the nozzles I9 is shown in detail, it will be 
‘seen there is provided withirfthe barrel 3| of the 
nozzle a bore 32 in which the spindle 33 of the 
nozzle extends. The spindle is provided with a 
piston or'head 34 which engages the side walls‘of 
the bore 32 and de?nes with the spindle bearing. 
36 at one end of the bore, an expansible chamber 
31, the latter being closed and sealed except for a 
duct 38 which is connected by meansof a pipe 
39 with the duct 26 of the associated plunger unit. 
A valve 40 is provided on the spindle at the oil’ 
discharge end of the nozzle and the fuel 011 de 
livered to the nozzle for admission into the cylin 
der is exposed to transverse areas on the spindle I 
above and below the expansible chamber 31 in 
order that the pressure impressed on the spindle 
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times as the port 48 is in registration with one\ 
of the ducts. Y ' 
A feature of the present invention is the use 

of a single delivery line for transmitting the fuel 
oil from ‘all of the pumping units simultaneously 
to the various injection nozzles. Formed between 
opposing surfaces of the shaft 42 and the bore 
48 is a circumferentially extending oil receiving 
chamber 52 which is'sealed from the oil passage 
48, and is arranged to be in communication ‘with 
the various ducts 24. 
forded communication with the nozzles by means 
of a pipe “which is operatively connected at 
its'opposite ends to a passage 55 leading to the 
chamber and a manifold 51 having inlet con 
nections 58 to thevarious nozzles. " 
As previously explained, when a plunger is 

I ,moved forwardly in one of .the bores 22 the oil, 

20 

which has been drawn into the bore during the 
previous return ‘stroke, is forced through both 
ducts 24 and 26, the ducts 23 being closed off 
during such forward stroke as at such time the 
pressure is to be raised'su?iciently high in the 

' bore to force the oil into the nozzles and effect 
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30 
by said oil will be preferably substantially equal- v 
ized and the valve thus retained in closed posi 
tion practically entirely through the action of 
spring 4i. On advance of the plunger \in the 
pump bore 22, at which time inlet duct 23 will be 
closed,’oll will be forced outwardly through both 
ducts 24 and 26 until near the end of the stroke 
delivery to duct 24 is interrupted and the con 
tinued advance of the plunger increases the pres 
sure of the oil in duct 25 alone.- As the pressure 
differential is thus brought about and pressure in 
the bore and consequently in the chamber 31 
reaches the desired value, the piston 34 will be 
raisedv and the valve 40 thus opened to admit the 
oil to the cylinder. 
Included as a part of the distributor core H 

is a rotatable member or shaft 42 which is mount 
ed in a longitudinally extending bore 43, prefer 
ably provided in an insert 44. Within the in 
sert 44 are provided radial passages 41 which 

. communicate with the pump inlet ducts 23 and 
are arranged to register with a port 48 formed 
in the side of shaft 42 which is in communica 
tion with a passage 49 extending longitudinally 
in the upper portion of the shaft. Fuel oil from‘ 
a suitable source of supply is admitted to the 
passage 49 by means of a pipe 54. The port 48, 
as will be clear from Figure 3, is preferably 
elongated circumferentially of the shaft so as to 
provide for successive delivery of a su?‘lcient‘ 
amount of fuel from the passage 49 to the ducts 
23 as registration with such ducts takes place as 
the shaft is rotated. The insert may be turned 
in the .bore to adjust the registration of the pas 
sages and the insert is retained in adjusted posi 
tion by means of a nut 5i. As will be understood, 
the shaft 42 will be rotated once for each com 
plete cycle of the engine, that is, in the case of 
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a four stroke cycle engine, and therefore where - 
a four cylinder engine is used, the shaft will be 
rotated one-half the speed of the engine crank 
shaft._ As the surface of the shaft in transverse 
alignment with the port 48 is not in‘ communica 
tion with the port, the ducts 23 will be sealed 
from the fuel oil supply passage 49 except at such 
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expansion of the chamber of the associated 
nozzle and unseat the nozzle valve thereof. As 
will be evident, as long as the pressures in 
the ‘ducts 24 and 26 remain the same, no expan- . 
sion of the chamber 31 may be effected, and in 
order to provide for a differential in the pressures 
in the oil in the respective ducts means is pro 
vided for closing the oil delivery duct 24 during 
the ?nal advance movement of the plunger 
whereby the entire ‘force of the plunger will be 
expended inincreasing the pressure of the oil in 
duct-26. In the distributor design as here illus-‘ 
trated, the foregoing is effected by means of a 
segmental land provided as a portion of the ‘dis 
tributor shaft 42 and extending into and defin 
ing in part the chamber 52. The land is of -a 
width which will keep one duct covered when 
the plunger in the bore with which such duct is 
connected is in its advanced position, and rota 
tion of the distributor shaft ‘is‘arranged in time 
with the reciprocation of the plunger, so that 
the land will progressively be disposed opposite 
the successive ducts 24 as the plungers reach 
their respective advanced positions in such bores. 
Rotation of the shaft is here shown effected by 
means of worm gears 6i and 62 which are oper 
atively connected with the engine so as to pro 
vide the desired speed of rotation relative to the 
crankshaft. In order to provide for reciproca 
tion of the plunger in proper sequence with the 
rotation of the shaft 42, means are provided, here 
shown in the form of a cam wheel 63 which is ' 
?xed to the shaft for rotation therewith, and 
is provided with a cam face 64 extending along 
the periphery of the wheel 63 1and arranged to 
‘engage the dependinglends of the plungers. The 
cam includes high and low portions 66 and 61 
respectively and is formed to provide for a ball 
race engagement with the plungers. The plung 
ers are retained in engagement‘ with the cam 
face by means of springs 68, and desirably the 
area of the cam face between the high and low 
portions is curved gradually for the full distance 
so that the speed of movement of the plungers 
will be reduced to a minimum, and thus insure a ' 
relatively smooth pressure acceleration of the oil 
and the maintenance? of a pressure potential in 
the manifold of a high mean value. 
In operation of the distributor, with a plunger 

positioned at the top of the bore as shown at 
the left in Figure 1, rotation of the cam will 

The chamber 52 is af- . 
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start'the plunger on its downward or suction 
stroke which will continue for a full halfturn 
of the cam as indicated in the diagrammatic rep 
resentation of the cam-and plunger operation de 
picted inFigure 8. During such stroke, port 4! 
will be open to duct 23 leading to the bore con 
taining said plunger 50 that a full charge-of oil 
will be introduced into the bore. As the plunger 
reaches its lowest position as indicated at the 
right inv Figure 1, the cam will have moved 
through its half turn and will be ready to raise 
and start moving the plunger on its upward 
stroke. 
port 48 will be rotated out of registration with 
the bore so that as the plunger advances the oil 
in the bore will be impressed with increased po 
tential and forced out through ducts 24 and 28, 
the oil from duct 24 passing to the nozzle by 
way of chamber 52, pipe 64, and manifold 51, 
while the oil from duct 2| passes out through 
pipe 39 into chamber 81., The balanced condi~ 
tion of the pressures in both ducts is maintained 
as indicated in Figure 8, for the greater portion 
of the upstroke of the plunger, or in other words 
up to the time near“ the end of the stroke that 
the land 59 closes off communication of duct 24 
with the distributing chamber 52 whereby on 
further advance of the plunger increase of the 
pressure of the oil in the bore is effected only 

- in duct 26 to cause the opening of the injection 
valve. . 

In order to permit ready adjustment of the 
speed of the engine, the land 58 is formed so as 
to present a gradually decreasing transverse area 
preferably from the bottom to the top. and, at 
the same time the distributor shaft is arranged 
for longitudinal displacement so that the land 
may be moved to present to the duct 24 a greater 
or lesser area of the land during the rotation of 
the shaft and thus vary the length of time dur 
ing which the injection valve is kept open. Pref 
erably the longitudinal displacement and posi 
tioning of the distributor shaft is controlled by 
a speed governor operatively connected to the 
engine. As here shown, a lever 6,9 is operated by 
the governor in accordance with the speed of the 

As the latter movement is initiated the ' 

ment a dual opening of the injection nozzles is 
secured, whereby oil may be admitted to the en 

, gine cylinders, at the inception of the intake or 
suction stroke, as well as at the beginning of the , 
vpower stroke, so that a quantity of oil will be 
mixed with the air charge and produce better 
atomization and greater dispersion of the oil 
in the mixture. 

I claim: _ 

1. In a fuel oil distributor for multi-cylinder 
engines having a fuel injection nozzle for each 
cylinder provided with a valve controlled fuel 
oil passage to the cylinder and a pressure cham 
ber sealed from said passage and adapted for 
opening the valve, a plurality of fuel oil pumps 
each having an oil inlet to the pump and a ?rst 

’ ‘oil ,outlet to the pressure chamber of one nozzle 

80, 

40 
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engine, and one arm of such lever provides a - 
support which engages the lower end of the 
shaft and thereby controls the positioning of 
the land. Preferably the upper end of the land . 
terminates short of the upper end of the cham 
ber 52, so that the distributor shaft may be posi 
tioned to avoid providing any pressure differen 
tie] between ducts 24 and 28, and thus stop all 
injection of fuel to the motor. Control of the 
engine speed is also effected in accordance with 
the pressure of the oil admitted to the distributor 
bore 46, since the area of upper end face ill of 
shaft 42 is greater than the opening of passage 
49. Thus as the pressure is increased the shaft 
will be forced downwardly and a shorter dura 
tion of valve lift in the nozzles will be provided. 

It is also important to note that leakage of 
fuel oil from pressure chamber 52 can take place 
only to the bore portion at the oil inletv end or 
to bores containing the plungers. In this man 
ner since the pressure in said bore portions and 
bores are arranged to be considerably more than 
atmospheric, very little pressure dissipation of 
the oil in chamber 52 may be effected. 
In Figure 9 I have shown the distributor shaft 

provided with an additional land ‘II at the cham 
ber 52. This land is narrower than land Bl, and 
is positioned in substantially diametrically op 
posed relation to land it. with this arrange 

and a second oil outlet to thefuel passage of 
said nozzle, a distributor core including a mem 
ber mounted to rotate in timed relation with the 
operation of the engine and including means to 
alternately open and close said inlets successive. 
ly for the different pumps to a source of fuel 
oil, said core including a common delivery cham- . , 
ber for the second mentioned pump outlets op 
eratively interposed between said second outlets 
and said nozzle passages and normally open to 
such second outlets, and means closing said sec 
ond mentioned outlets to said common chamber 
successively from the different pumps during a 
portion of the oil delivery operation therein. 

2. In a fuel distributor for multi-cylinder en 
gines having a fuel injection nozzlelfor each cyl 
inder provided with a valve controlled fuel oil 
discharge passage to the cylinder and a pressure 
chamber sealed from said passage and-adapted 
for opening the valve, a plurality of fuel oil 
pumps arranged for receiving and discharging 
operations and each pump having an oil inlet 
passage thereto and a ?rst oil outlet passage to 
the pressure chamber of a nozzle and a second 
oil outlet passage to the nozzle fuel passage, a 
distributor core including a member mounted 
therein for rotation in timed relation to the 
operation of the engine, means moving with said 
member for alternately opening and closing said 
inlet passages successively for the different 
pumps to a source of fuel oil supply during the 
oil receiving and discharging operations respec- - 
tively, a common oil delivery chamber interposed 

_ between the second mentioned pump outlet pas 

cs 
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sages and the nozzle fuel oil discharge passages, 
and means moving with said member to succes 
sively close the passages from said chamber to 
the different nozzles upon substantial completion 
of the fuel discharge operations in the pumps. 

3. In a fuel distributor for multi-cylinder en-. 
gines having a fuel injection nozzle for each 
cylinder provided with a valve controlled vfuel 
oil discharge passage to the cylinder and 
a pressure chamber sealed from. said passage 
and adapted for opening the valve, a plurality 
of fuel oil pumps arranged for receiving and dis 
charging operations and each pump having an 
oil inlet passage thereto and a first oil outlet 
passage to the pressure chamber of a nozzle and 
a second oil outlet passage to the nozzle fuel 
passage, a distributor core associated with each 
of said pumps and including a movable member 
rotatable in timed relation with the operation of 
the engine, means on said member to alternately 
open and close said inlet passages successively 
for the different pumps to a source of fuel oil 
supply during the oil receiving and discharging 
operations respectively, a common oil delivery 



2,458,294 
) 

chamber in said core interposed between the sec 
ond mentioned pump outlet passages and the 
nozzle discharge passages, and means on said 
member movable through said delivery chamber 
to successively close the passages from said de 
livery chamber to the different nozzles upon sub-. 
stantial completion of the fuel discharge operas 
tions in the pumps. ' , 

4. A fuel oil distributor in accordance with- 
claim 3, in which the rotatablemember is dis 
placeable axially and formed so that upon such 
displacement the time of closing of the passages 
and the closed period will be varied, and means 
for axially displacing said member in accordance 
with the speed of the engine. ‘ 

5. A fuel oil distributor in accordance with 
claim 3, in which the last mentioned means will 
operate to close said passages at a portion of the 
beginning as well as at a portion of the fuel dis 
charging operations in the pumps. 

1 s 

the inlet passages to the different pumps ex-~ 
tending therefrom in spaced relation, a shaft 

I mounted to rotate in said bore in timed relation 

6. In an oil engine fuel. distributor of the char- - 
acter described, a plurality of fuel oil pumps ar- ' 
rang’ed for alternate receiving and discharging - 
operations and each pump out of phase with the 

' others and having an oil inlet passage thereto 
and a pair of separate outlet passages, a dis 
tributor core including a member mounted to 
rotate in timed relation to the operation of the 
engine, means on said member to alternately 
open and close the inlet passages successively to 
the different pumps during the receiving and dis 
charging operations thereof, a common oil de 
livery chamber in said core with one of the cor 
responding outlet passages of each of the pumps 
extending to the chamber in spaced relation, and 
.ineans on said member closing said passages to. 
the chamber successively for the different pumps 

with the operation of the engine‘and having) an 
. end surface at said ?rst portion and a passage 
extending through said shaft with its inlet‘at' " 
said ?rst/portion and an outlet at a side of 'the 
shaft registerable on rotation of the shaft suc 
cessively. with the inlet openings in the second 
bore portion, a‘ common delivery chamber 
defined by the bore andshaft and sealed from 
said ?rst and second bore portions, said cham 
ber having separate inlet openings thereto from 
the corresponding branches of the pump outlet 
passages and having a portion extending com 
pletely around the shaft, a land on said' shaft 
extending into said chamber formed and posi 
tioned to separately close the different cham 
ber openings successively during the ?nal part of 
the discharge operation of the associated pump, - 
said shaft being displaeeable dongitudinaily and 
connected to the engine for longitudinal dis 
placement in proportion to the speed of opera 
tion of the engine, said‘ land being formed and 

or- arranged to vary the duration of closing Of said 
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as 

during the oil discharging operation of the asso- ; 
elated pump. - . . , 

.7. In an oil, engine fuel distributor of the char 
acter described, a plurality of successively out of 
phase fuel oil pumps each arranged for alternate 
receiving and discharge operations and provided 
with an oil inlet passage thereto and an oil dis 
charge with branch passages, a body including a 
bore with a ?rst portion arranged for connection 
with a source of fuel oil and a second portion 
sealed from said ?rst portion and having the inlet 
passages to the different pumps extending there 
from in spaced relation, a shaft ‘mounted to 
rotate in said bore in timed relation with the 
operation of the‘ engine and having an end sure 
face and a passage in communication with said 
?rst portion, said last passagearran'ged on rota 
tion of the shaft to successively register with the 
inlet openings in the bore, a common delivery 
chamber de?ned by the bore and shaft and sealed 
from said first and second bore portions, said 
chamber having separate inlet openings thereto 
.from corresponding branches of the pump out 
let passages and having a portion on said shaft 
arranged on rotation thereof to successively close 1 
the different chamber openings during the ?nal 
part of the discharge operation of the associated 
pump, and a cam rotatable ‘with said shaft for 
"actuating said pumps. ‘ 

8. In an oil engine distributor of the character 
described, a plurality of successively out of phase 
fuel oil pumps each arranged for alternate 
receiving and discharge operations andprovided 
with an oil inlet passage thereto and an oil dis 
charge with branch passages, a body including a 
bore with a ?rst portion arranged for communi 
cation with a source‘ of fuel oil and a second por 
tion sealed from said first portion and having 
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chamber openings in accordance with the longi 
tudinal positioning of the shaft, and a cam rotat 
able with said shaft for actuating said pumps 
progressively. 4* 

9.€.In a fuel oil distributor for a multi-cylinder 
fuel'injection engine having an injection nozzle 
for’ each cylinder provided with a valve controlled, 
fuel oil passage to the cylinder and a pressure 
chamber for opening Said valve, a body having a 
bore therein, a plurality of pump units spaced 
about said bore each having a bore parallel to said 
first bore and connected thereto by a pump in 
let passage and to said nozzle pressure cham 
ber by a pump outlet passage, a rotatable mem 
ber ?tting in said ?rst bore and having portions 
cooperating‘ with the wall thereof to alternately 
open and close said pump inlet passages suc 
cessively for the different pump bores, means 
to lead the fuel oil to said cooperating portions 
for admission to said passages, said first bore 
and member de?ning an oil delivery chamber 
communicating with said nozzle passages and 

" communicating by pump outlet passages with 

50 

each of said pump bores at points spaced from 
said pump inlet passages, plungers in said pump 
bores operative to force the oil therefrom through 
said ?rst and second pump outlet passages, and 
means ~movable with said rotatable member for 
interrupting communication between said all 
delivery chamber successively with the second 
mentioned pump outlet passages upon the 

» plungers in the respective bores substantially 

to 

05 

completing their advance stroke. _ 
_ LENIOUS G. PARKER. 
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