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This invention relates to internal, combustion 
engines with injection. of fuel into the engine 
cylinders, and particularly to a combined engine _ 
cylinder valve and fuelinjector for such an en 
gine. 
In compression ignition engines especially, with . 

combustion chambers of small volume, it is some 
times difficult to find space for the injector and 
the necessary engine cylinder valves communicat 
ing with the combustion chamber. When the in 
jector is centrally disposed in the cylinder/head, 
as it is_ desirable thatlt should be, there is fre 
quently insu?icient space left for valves of ade 
quate area. ' ' 

The object of the invention is an engine poppet 
valve'combined with a fuel injector so that both 
the valve and the fuel injector may bearranged 
in the space taken up by the valve alone, in the 
wall of the combustion chamber, and both may 
be centrallydisposed in a cylinder head. 
Another object of the invention'is a construc-\ 

tion in which the plunger of the injection pump 
and the valve are actuated by means common to 
both of them. ' , 

Another object of the invention is a. combined 
engine valve and fuel injector, containing a fuel 
reservoir for the injector, through which fuel is 
continuously circulated to cool‘ the valve. 
A further object of the invention is a construc 

tion in which the pump plunger‘and a'spindle 
for the valve are both reciprocable in a station 
ary fuel pump cylinder. v 
A more specific object of the invention is a 

construction in which‘ the pumping space is be 
tween the pump plunger and the valve spindle, 
and the valve is opened by direct thrust of the ' 
plunger on the spindle after delivery of fuel to 
an injection valve has been terminated by the 
opening of a port through the pump cylinder wall 
by the plunger._ 
The above and other objects of the, invention 

will be apparent as the description proceeds. 
According to the invention, the valve spindle 

- extends into a stationary fuel pump cylinder, and 
there is a‘duct through the valve spindle from 
the pump pressure space to the injection valve 
embodied in the valve head and the injection‘ 
nozzle which extends through the center there 
of. ' 

The valve is provided with a tubular‘ stem en- ’ 
closing the fuel pump cylinder barrel, and pro 
vlding‘an annular space therearound which con 
stitutes a fuel supply reservoir for the fuel pump 
and a cooling chamber for the exhaust valve. 
A collar on the tubular valve stem forms a 
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seating for spring means‘ normally holding. the 
valve closed,,\while spring‘ meansbetween the 
tubular valve, stem ‘and the pump plunger nor 
mally hold the latter in a position‘ spaced from 
the spindle to provide a pumping space therebe- - 
tween. Means are provided to move the plunger 
towards the valve spindle to pump fuel from said 
space and then to open the valve by direct thrust 
of the plunger on the spindle. I h . 

The thrust‘ of the pump plunger on the valve 
spindle is cushioned by displacement of the fuel 
remaining in the space between the pump plunger 
and the- valve spindle, after the injection of fuel 
into the enginev cylinder has been terminated. 
The drawings show the application of the in 

vention to a two+cyc1e Diesel engine having pis 
ton controlled inlet ports in the cylinder wall 

- and a fuel injector which is “generally of the kind 
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shown in U. S. Patent No. 1,981,913, embodied'in 
the exhaust valve in the cylinder head. 
In the drawings-, a ‘ 

Figure 1 is a sectional elevational view show-_ 
.ing the combined exhaust valve and injector" 
mounted in the cylinder head of the engine. and 
provided with suitable operating gear. 
Figure 2 is an enlarged sectional view of the 

combined exhaust valve and injector showing the 
position of the parts with the pump plunger at 
the top of its stroke (i. e., the end of its suction 
stroke.) . 

Figure 3 is a view similar to Figure 2 but show 
ing the position of the parts with the pump 
plunger at the bottom of its stroke (i. e. beyond 
the end of its delivery stroke), and the exhaust I ‘ 
valve fully open. 

, The engine frame I includes a cylinder 2 with 
in which‘ is a piston 2'. Secured-to the engine 
frame l, by bolts such as 3, is the cylinder head 4. 
Mounted in the cylinder‘ head 4 is an exhaust 

valve 5 for a port 6 through which, when the 
valve is open, the exhaust gases pass from the 
engine cylinder 2 through the passage 1 -to the 
exhaust manifold 8 and thence to the atmos‘ 
phere. The cylinder head is provided with suit 
able water cooling passages such as 9. " 
The exhaust valve 5 has a tubular stem por 

tion III of relatively large diameter, sliding in a 
tubular guide It having a ?ange portion l2 in 
a pocket It drained by a duct IS in the cylinder 
head 4. ‘ 

The valve 5 is normally held closed on its seat 
ing l6 .by springs l1 and It. 
The springs I1 and I8 bear on the flange I 2, 

with their opposite ends thrusting against a col 
.lar II which is held on the tubular stem portion‘ 



l8 of the valve by the two halves of a split ring 
28 which engage an annular groove in the exte 
rior circumference of the tubular stem portion 
l8, and the shoulder of- a counterbore in the 
collar I8. ’ " _ ' 

'Thep'ocket II has a cover 25 having a boss 
portion_28 extending into the tubular stem l8 

8 . of the valve. 
. The boss portion 28 serves as an additional 
guide for the valve 5 on the inside of the tubu 
lar stem l8. , 
An extension 88 of the portion 28 is of reduced 

diameter and projects further into the tubular 
stem I8 of the valve, there being‘ an annular 
space 8| betweexrtheextension 88 and the tu 
bular stem. The extension 88 constitutes a fuel 
pump cylinder barrel for a plunger \85 which 
reciprocates in a‘ cylinder bore 88 through the 
parts 25, 28 and 88. ‘ 
The bore 38in'thje cover 

form a’ pocket 81 for a pinion 88. The plunger 
85 is “splined” in the pinion 88 so that it may 

25 is counterbored to ‘ 
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lower surface is bounded by the bottom circum 
ferential edge 8| and a circumferential'edge 82. 
while the uppersurface has a helical edge 83. 
A duct 85 in the plunger connects the annular 
space 88 between theffedges 82 and 88 with the. ' 
pumping space 88 between the plunger and the 
valve spindle. 
A drilled hole or duct 81 in the valve spindle 

82 connects the pumping space 88 with the 
injection nozzle 88 through a chamber 88 in the 
valve seat pieceil and a chamber 88 in the 
nozzle piece 88. , 
There is a disc type check valve 8| in the 

chamber 88, and an injection valve 82. loaded by 
a‘ spring 83 seated on a ?lling piece“ in the 
chamber 88. The ?lling piece 88 is grooved for 
"the flow of 'fuel'therethrough to the nozzle 88, 
and reduces the volume of the chamber 88 to a 
desired minimum. The check valve 8| freely 
permits flow of fuel to the injection valve 82 
while preventing back ?ow through the duct 81 

- which might occur if the injection valve failed 

be'tumed thereby, but is capable of longitudinal ' 
reciprocation therethrough. The pinion 88 is re 
tained in the pocket 81 by a plate 88, and may 
be angularly turned for. adjustment of the be 
ginning of injection in known'manner by a rack 

.- 88 which can slide back and forth in a groove 
. in the cover 25. ‘ 

Secured to the head 85 of the plunger 35 by 
a spring ring 88 is a seating collar 81 for a spring 
88. .The seating collar 81 is guided inva tubular 
extension of the cover 25, and is retained there 
in by a spring ring 88. “ ' 
The spring 88 does not react on the cover 25, 
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but is seated, at its end opposite to the seating ' 
collar 81, on a’ seating 58 through which the 
plunger 85 slides. The seating 58 is subtended 
*on three legs such as 58 at 120° to each other, 
which slide in holes through the cover 25 and, 
in effect, are an extension of the tubular stem 
l8 through the cover 25.. 
The head of the exhaust valve 5 is. bored and 

counterbored for a nozzle piece 88, a valve seat 
piece 8|, and a spindle 82 for the exhaust valve, 
all seemed therein by a screwed sleeve 88._ The 
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exhaust valve spindle 82 reciprocates in the bore ' 
88 for the end‘ of which it is a movable closure. 
Two spaced ports 18 and 1| connect the bore 

38 of the cylinder barrel 88 with the annular - 
space 8|, the end of which is closed by the boss 

'_portion 28. The port 18 is provided‘wth a read 
ily renewable shroud or “spill de?ector” 12, 
which shields the side of the tubular stem M 
from the high pressure discharge» through this » 
port when it is opened by a control edge on the 
plunger to relieve the pressure in the pumping 
space to terminate injection. 
A duct, comprising drilled holes 18 and 15, in 

the cover 25 and the boss portion 28 respec 
tively, serves for the supply of fuel to the an 
nular chamber 8| from any suitable low pressure 
source of supply, and a similar duct comprising 
drilled holes 11 and 18 through these parts serves 
for the return of excess fuel to the source of 
supply. There is thus at all times a continuous 
flow of fuel through the annular chamber 8|, 
so that the valve is effectively cooled while the ’ 
fuel is heated, and there is no opportunity for 
the accumulation of any air or'gas bubbfes in 
this annular chamber which forms a reservoir 
for the fuel pifmp. ' ' ' 

The pump plunger 85 has at its,lower end an 
annular groove 88 dividing the circumferential 
surface of the plunger into two parts. The 
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to seat at .such times‘as the pressure in the 
engine cylinder 2 exceeds the pressure in the 
fuel system. ’ 

The plunger .85 is actuated on its downward 
delivery stroke by any suitable driving means 
such as the cam 81 with push rod 88 and rocking 
lever 88 with roller I88. ,It will be noted that 
the cam is of ‘the requisite form to give injection 
delivery stroke movement of the plunger 85, 
followed by further exhaust valve opening move 
ment thereof, with suitable dwell periods be 
tween these movements. ' 
In operation, fuel at a small head of pressure 7 

from any suitable source of supply (not shown) 
is supplied to the annular chamber 3| through 
theduct 18, 15. In the position shown in Fig 
ure 2, the plunger 35 is at the top of its stroke 
(i. e., the end of . its suction stroke), and has 
uncovered the port 18 allowing fuel oil to flow 
into the pumping space 88 over and above the 
fuel always remaining in the duct 81, and the 
chamber 88, and to rise through the duct 85 
and into'the annular space 88 in the plunger. 
As the plunger descends, the edge 8| first covers 
the port 18, and then fuel oil and any air or gas 
bubbles mixed therewith is pumped from the 
space 88 up through the duct 85 and out through . 
the port 1| back into the annular chamber 8| 
until the edge 88 covers the port 1|. At this 
point, and there now being no other outlet from 
the pumping space, the pressure rises rapidly 
in' the pumping space and its connection with 
the chamber 88 closed by the spring loaded in 
jection valve 82, until the pressure thereon is 
su?icient to open the valve and the fuel is in 
jected into the engine cylinder through the noz- » 
zle 88. 
The injection continues under the in?uence of 

the downwardly moving plunger, until the edge 
82 uncovers the port 18 which now functions as 
a pressure relief 'port terminating the injection 
and bypassing the remaining fuel oil delivered 
by the plunger from the pumping space, through 
the duct 85 into the annular space 88 and back 
into the annular chamber 8|. 
Upon further downward movement of the 

plunger, the fuel oil in the space between the 
plunger 85 and the valve spindle 82 is displaced 
out through the port 18 until there is no longer 
any such space and the plunger 35 is in contact 
with the valve spindle 82. Up to this point, 
movement of the pump plunger has been ac 
companied by compression of the spring 88, the 
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springs l1 and H! of the exhaust valve and the 
cylinder compression ‘pressure on the exhaust 
valve head being su?icient to hold the exhaust 
valve on its seat against the ?uid injection pres 
sure onthe end of the exhaust valve. spindle 
62. From this point onwards however, the pump 
plunger thrusts directly on the ‘exhaust valve 
spindle 62 and ‘opens the exhaust valve 5 against 

I the pressure of springs l1 and I8, to the position 
shown in Figure 3, without further compression 
of spring 48, because there is ‘no longer any 
relative movement between the plunger 35 and 
the exhaust valve 5, and the spring 48 is mounted 
therebetween. I ' 

From the position shown in Figure 3, and as 
' the highest part of the cam 91 _moves away 
from the'push rod 98, the springs I‘I, I8, and the 
spring 48, successively close the exhaust valve 
5 and return the plunger 35 to the end of its 
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suction stroke, ready for the next cycle of op- ‘ 
oration. 
I claim: ’ " 

1. In a combined engine cylinder valve and 
fuel injector, a stationary fuel pump cylinder, a 
pump plunger, a spindle for said valve, said 
plunger and spindle being‘ reciprocahle in said 
pump cylinder, means normally holding the valve 
closed, means normally holding the pump plung 
er in- a position spaced from'the spindle to 

" provide a pumping ~space therebetween, and 
means to move the plunger towards the spindle 
to pump fuel from said space and then to open 

so 

valve in said duct. 

3 
said valve by direct thrust of the plunger on said 
spindle. ' 1 

' 2. The combination according to claim 1 in 
which the valve has a tubular stem enclosing 
the stationary fuel pump cylinder and providing 
an annular space therearound, there being a fuel 
inlet and a fuel outlet to said space through 
which fuel is continuously circulated to cool said 

' space, and at least one port through the wall of 
the pump cylinder, controlled by the pump 
plunger, for the' new of fuel between the said 
annular space and the pumping space within 
the pump cylinder. ‘ 

3. The combination according to claim ,1 in 
cluding an ‘injection valve to which fuel is 
pumped from the pumping space, and a port in 
the wall of the fuel pump cylinder controlled 
by the plunger; said plunger having an an 
nular groove inrcommunication with the pump 
pressure space, and said port being opened by 
an edge of‘the annular groove to terminate de 
livery of fuel to the injection valve before 
the plunger makes contact with the spindle. 

4. The combination according to claim ‘1, in 
which there‘is an injection nozzlein the head 
of the valve: and a duct through the valve spin 
die from the pumping space to said nozzle. 

5. The. combination according to claim 1, in 
which there is an injection nozzle in the head 
of the valve, a duct through the valve spindle 
from the pumping space to said nozzle, and a 

Jenn DICKSON. 


