
Feb. 4, 1941. E. WRTSEN 2,230,920 
INJECTION WALWE FOR INTERNAL COMBUSTION ENGINES 

Original Filed Aug. 31, 1936 

al ZYZZ é2S 2Z2 22 
2 2 2 2 2 2 

2 F2 N's 3 22 N Ny YS - Sell-se Eel Eé NS Ay Srs 
SEE ZYSE3 N ext 2-2 2 - 2 5% S3 2 

ES 22 s 

21/411/1 22%r 

Z 

S $. s' s 

& is 's 
S. 2 13 

K2 >2 A&Z % n <éS NN iT N E\EaNŠs 

2 2 2 2 2 W 2 C2 

-ucintot 

/.../2.S.A //, /sez 

  

  

  

  

  

    

    

    

  

  

  

  

  

  

    

  

  

  

  

    

  

      

  

    

    

  

  



0 

5 

20 

25 

30 

35 

40 

45 

50 

55 

60 

Patented Feb. 4, 1941 

UNITED STATES 
2,230,920 

PATENT OFFICE 
2,230,920 

INJECTION VALVE FOR INTERNAL 
COMBUSTION ENGINES 
Ernst Wirtsen, Chester, Pa. 

original application August 31, 1936, serial No. 
98,775. Divided and this application October 
14, 1938, Serial No. 235,070 

2 Claims. 

My invention relates to injection valves for in 
ternal combustion engines, and is especially 
adapted for application to two-cycle engines in 
cluding those of the Diesel type. 
The principal object of my invention is to 

provide an injection valve that will utilize the 
air pressure produced in the cylinder on the 
operation of the engine to thereby simplify op 
eration of the valve to take the place of the 
complicated and expensive fuel injection pump 
and injection valve commonly employed in en 
gines of this general character. 
With this principal object in view my invention 

contemplates a construction of injection valve 
to include a piston Working under spring pres 
sure at the inner end of an opening through the 
wall of the engine-cylinder, in connection with a 
Spring-actuated needle-valve controlling the 
opening through the nozzle from which the fuel 
is discharged into the engine-cylinder for a co 
operation depending upon the pressure of air 
on the upstroke of the engine-piston; all as here 
inafter fully described and more specifically set 
forth in the appended claims. 
In the drawing: 
Figure 1 is a sectional view through an in 

jection valve constructed in accordance with my 
invention, showing the normal position of the 
valve-piston and co-acting needle-valve. 

Fig. 2 is a similar view showing the position 
of the co-operating elements of the valve under 
air pressure in the engine-cylinder. 

Fig. 3 is a fragmental view illustrating the 
position of the valve-piston and needle-valve in 
discharging the fuel oil from the nozzle, and 

Fig. 4 is a diagrammatic view or graph to ill 
lustrate the Operation of the injection valve. 
The injection Valve, in accordance with my in 

vention, is illustrated as being located in an open 
ing, O, through a wall of the engine cylinder, 
fod instead of an independent casing, the op 
erating parts including as essential elements a 
spring-actuated valve-piston provided with a dis 
charge nozzle at the lower end thereof, and co 
Operating with a spring-actuated needle-valve 
adapted to Supply the fuel mixture to a valve 
chamber communicating with a nozzle discharg 
ing into the combustion chamber of the engine 
cylinder. 
The valve-piston, d, works in a bushing 2 

fixed in the lower end of the opening 0 and is 
actuated in one direction, or towards the en 
gine-cylinder, by a spring 3 interposed be 
tween the piston and a cap 4 closing the outer 
end of the opening, that end of the spring en 
gaging the piston being preferably seated in an 
annular recess 5 surrounding a tubular projec 
tion f6 projecting upwardly from the center of 
the piston with the opening through the pro 
jection communicating at its lower end with a 

(C. 299-107.2) 
valve chamber 7 from which a nozzle f8 pro 
jects through the inner end of the piston. The 
discharge of fuel oil through the nozzle is con 
trolled by a reciprocating valve rod f 9 reduced 
in Size and tapered at its lower end to form a 
plug seating within a corresponding opening in 
the nozzle, after the manner of a needle valve, 
and this valve rod is hollow from the top to 
near the lower end thereof to provide a passage 
for the fuel oil, with openings or ports 20 ex 
tending through the opposite sides of the rod 
for discharging the fuel oil into the valve cham 
ber when the ports are exposed below a sleeve 
2f in which the valve rod works. For augment 
ing the discharge of oil from the hollow valve 
rod into the valve chamber said rod is provided 
with a circumferential recess 22, with which the 
openings 20 communicate, and so as not to inter 
fere with movement of the valve-piston in the 
receSS in the cylinder there is a vent 23 extend 
ing from the upper part of said recess through 
the cylinder Wall to the atmosphere. 
The sleeve housing the valve rod extends 

through the cap 4 and into the tubular pro 
jection 6 of the valve piston, and below the 
lower end of this sleeve the piston is hollowed 
out to provide the valve chamber hereinbefore 
referred to. 
The Operation of the valve rod in opening and 

closing the nozzle for discharging the fuel oil 
into the engine cylinder is under the control 
of the reciprocating valve-piston f influenced 
by compression of air in the engine cylinder, and 
is further controlled by oil pressure in the hol 
low valve rod and a spring 24 bearing on the 
upper end thereof, with the tension of the spring 
regulated by an apertured plug 25 threaded 
into the upper end of a nipple 26 forming a 
connection with a fuel supply pipe (not shown). 
The nipple is suitably connected to the upper end 
of the sleeve housing the valve rod, for which 
purpose the nipple and sleeve are provided with 
flanged lower ends. . . . 
In the operation of my improved injection 

valve the discharge of the fuel oil may be regu 
lated in different ways, being effected by hy 
draulic pressure augmented by a spring in con 
tradistinction to atmospheric pressure, to there 
by obtain greater flexibility of operation, with 
the flexible hydraulic counterpressure regulated 
in the usual manner by overflow valve, or any 
other well known means. . . 
The operation is illustrated by the several views 

of the drawing, Fig. 1 showing the piston valve 
in the position before it has been actuated by the 
pressure from the compression in the engine 
cylinder, while Fig. 2 shows the position of said 
piston when the pressure is sufficient to lift the 
piston and valve stem and close the inlet open 
ings 20 leading into the valve chamber, the noz 
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zle being also closed; and Fig. 3 shows that the 
pressure has increased to such an extent as to 
open the needle valve for the injection of the fuel 
through the nozzle into the engine cylinder. It 
is essential that the spring pressure on the valve 
rod be regulated with reference to oil pressure 
so as to close the Wave at the proper moment, 
or when the piston of the engine passes the dead 
center, and to maintain said valve closed until 
the operation is repeated. 

From the foregoing it will be dbvious that the 
operation of the injection waive is controlled by 
the compression in the engine cylinder to thereby 
provide a simple and effective means for Sup 
plying the fuel oil at the proper time, thus in 
proving on the more expensive fuel injection 
pump and fuel injection valve commonly used in 
connection with internal combustion engines, and 
more especially with those of the Diesel engine 
type-there being no need for driving mechanism, 
such as a cam, cam shaft, rollers, or other com 
plicated mechanism for transfer of motion. Miy 
improved form of injection valve also dispenses 
with the need of any extra reversing means, and 
by its use there is a uniform injection for the 
reason that the pressure rises in proportion to 
the presure transmitted to the valve piston di 
rectly from the compression of air and fuel in the 
engine cylinder. Furthermore, 
valve, in accordance with my invention, is usable 
either in the cylinder head for two or four-cycle 
internal combustion engines, or in the side wall 
of the cylinder in connection with opposed piston 
internal combustion engines, obviating the neces 
sity of fuel injection timings, and obtaining a 
better mixture from the movement of the nozzle 
carried by the reciprocating valve-piston. 
Another advantage of my improved construct 

tion of injection valve is the protection it provides 
in the use of high fuel pressure, for in case the 
needle valve is clogged, or in the event of other 
slight defect, the pump Supplying the fuel oil is 
adjusted to correct position automatically ac 
cording to the compression in the engine-cylinder, 
and is likewise adjusted in response to variable 
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barometer pressure. As the valve is operated en 
tirely by the compression in the engine-cylinder 
it follows that when the pressure rises to a pre 
determined point immediately before the engine 
piston reaches dead center on its compression 
stroke the needle valve is opened and when the 
engine-piston passes the dead center said needle 
valve is closed, and for a better understanding of 
the operation of the Valve the graph, Fig. 4, indi 
cates its functioning-Z and Y1 representing the 
full stroke and X and Y a shorter stroke. 
Although I have described my invention as 

especially adapted for use in connection with a 
two-cycle engine it will be understood that its 

in which an injection valve of this character can 
be employed for supplying fuel to the combustion 
chamber of the engine cylinder. 

It will be obvious, from the foregoing descrip 
tion, that my improved injection valve operates 
automatically under mechanical and hydraulic 
influence, the springs balancing the compression 
pressure and amount of oil injected, for the rea 
son that the strokes of the engine piston depend 
on the pressure in the oil line regulated by the 

the injection 

2,280,920 
usual governor. (not shown) acting on the needle 
valve. When the valve in the oil line closes a 
little under the influence of the governor the 
pressure on the needle valve is less and allows the 
valve to stay open longer. Conversely, when the 
valve in the oil line is opened by the governor the 
pressure rises and acts on the top part of the 
needle valve to keep said valve open a shorter 
time. 
This application is a division of my original 

application for patent entitled "Improvements in 
O 

internal combustion engines,' filed August 31, 
1936, Serial No. 98,775. 
I claim: . 
1. An injection valve for internal combustion 

engines comprising a reciprocating piston work-, 
ing in a cylinder and actuated in one direction 
by compression within the engine cylinder, a 
Spring actuating the piston in opposition to the 
compression, said piston having a recess extend 
ing into the same to near its outer end, and a 
nozzle in the Outer end of the piston communi 
cating with the recess and engine cylinder and 
having a valve seat at its inner end; together with 
a sleeve Or stationary valve casing extending into 
the recess in the piston and terminating to form 
a fuel compression chamber intermediate the end 
of said valve casing and nozzle, a hollow fuel con 
ducting piston rod extending through the valve 
casing and having a valve head at its outer end 
adapted to Seat on said valve seat, the passage 
in the hollow piston rod communicating with 
ports discharging into the fuel compression 
chamber above the valve head and adapted to be 
closed by the lower end of the sleeve or valve 3 
casing, and a Spring cooperating with the oil 
pressure to maintain the needle Valve closed dur 
ing the operation of the valve piston preliminary 
to the opening of the Valve. 

2. An injection valve for internal combustion 
engines comprising a reciprocating piston Work 
ing in a cylinder and actuated in One direction 
by compression within the engine cylinder, a 
spring actuating the piston in opposition to the 
compression, said piston having a recess extend 
ing into the same to near its outer end, and a 
nozzle in the outer end of the piston communi 
Cating with the recess and engine cylinder and 
having a valve seat at its inner end; together 
with a sleeve or stationary valve casing extending 
into the recess in the piston and terminating to 
form a fuel compression chamber intermediate 
the end of said valve casing and nozzle, a fuel 
conducting hollow piston rod extending through 
the valve casing and having a valve head at its 
outer end adapted to seat on said valve seat, the 
passage in the hollow piston rod communicating 
with ports discharging into the fuel compression 
chamber above the valve head and adapted to be 
closed by the lower end of the sleeve or valve cas 
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ing, a spring bearing on the upper end of the pis 
ton rod and cooperating with the oil pressure to 
maintain the needle valve closed during the op 
eration of the valve piston preliminary to the 
opening of the valve, said spring being located 
in a tubular member connected to the afore 
mentioned valve casing, and an apertured plug 
threaded in the tubular member to regulate the 
tension of the Spring acting On the valve rod. 
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