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1. 
This invention relates to fuel injection appara 

tus for internal combustion engines and more 
particularly to nozzles for injecting liquid fuel 
into the combustion chambers of such engines. 
An object of the present invention is to provide 

a novel, fuid cooled injection nozzle wherein the 
reciprocating masses are substantially reduced 
thereby reducing the impact stresses on the valve 
seat and providing a quicker acting valve - and 
which embodies means for cooling the nozzle by 
a fluid coolant thereby allowing the use of a wider 
range of types of fuel without carbonizing or the 
forming of craters on the nozzle tips. 
Another object of the invention is to provide a 

fuel injection nozzle of the type set forth above 
wherein it is possible to place the valve actuating 
Spring in a position nearer to the nozzle tip with 
out danger of injury thereto caused by heating 
from the combustion chamber. 
A further object of the invention is to provide 

a novel, fluid cooled injection nozzle of the type 
set forth wherein efficient and effective cooling 
of the valve means and valve actuating means is 
accomplished. 
A still further object of the invention is to 

provide a novel, fiuid cooled injection nozzle 
which utilizes the coolant as a means of renov 
ing the leak-off fuel and wherein the leak-off duct 
is combined with the coolant duct, thereby reduc 
ing the number of ducts required as well as the 
number of plumbing connections to the nozzle 
holder with a resultant reduction in cost of man 
ufacture and installation of the device. 
Other objects and advantages of the inven 

tion will be apparent from the following descrip 
tion taken in connection with the accompanying 
drawings and it will be understood that changes 
may be made in the details of construction and 
arrangements of parts shown and described, as 
the preferred form has been given by way of illus 
tration. Only. 

Referring to the drawings: 
Fig. 1 is a sectional view showing a fuel injec 

tion nozzle embodying the invention. 
Fig. 2 is a Sectional view showing a nozzle hav 

ing a vertical fuelinlet. 
Fig. 3 is a sectional view taken on line 3-3 of 

Fig. 2 looking in the direction of the arrows. 
Fig. 4 is a sectional view taken on line 4-4 of 

Fig. 1 looking in the direction of the arrows. 
The embodiment of the invention illustrated, 

comprises a nozzle holder body having the 
threaded portion 2 to which is secured the nozzle 
holder 3 which has a corresponding threaded por 
tion 4 adapted to engage the threaded portion 2 
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2 
on the nozzle holder body to retain the parts in 
assembled relation. 
Within the nozzle holder 3 is positioned the 

nozzle actuating Spring Supporting member 5 and 
the valve support 6. The nozzle tip is posi 
tioned adjacent the valve support 6 and has a 
portion adapted to extend through the end wall 
of the nozzle holder 3 with said portions having 
the nozzle spray openings 8 and said member 
also is provided with the flange 9 adapted to en 
gage the inner surface of the nozzle holder 3 for . 
locating the member 7 in proper position adja 
cent the end of said nozzle holder 3, 

ihe nozzle holder 3 is provided with an internal 
shoulder on which is positioned the gasket 
on which is supported the member 6 by means of 
the peripheral shoulder 2. 

Locating pins 3 and 4 are provided between 
the nozzle holder f and spring Support 5 and the 
valve support 6 respectively for locating these 
members in desired aligned relation. 
Within the Spring support member 5 is the 

spring chamber 5 adapted to contain the coil 
spring 6 having its opposite ends supported by 
the spring seats 7 and 8. The valve support 6 
has the central opening 9 in which is slidably 
positioned the valve 20 which has a reduced por 
tion 2 extending into an opening in the spring 
seat 8 and having at its opposite end the valve 
portion 22 extending through the fuel supply 
groove 23 and adapted to engage the valve seat 24 
to shut off the flow of fuel through the fuel duct. 
25 to the fuel groove 26 in the nozzle tip 7 from 
which the fuel flows through the openings 8 into 
the combustion chamber. 
The nozzle holder body i has the duct 2 ex 

tending from a threaded portion 28 which is 
adapted to be connected to a high pressure fuel 
supply line and said duct 2 is in align2d rela 
tion with the duct 29 in the Spring Support 5 
which, in turn, is in aligned relation with the 
duct 30 in the valve support 6 whereby fuel may 
be supplied from the high pressure line to the 
fuel supply groove 23. 
When fuel is supplied through the ducts 2, 29 

and 30 from the high pressure fuel line from the 
fuel injection pump to the fuel Supply groove 23, 
the pressure of such fuel upon the Surface 3a of 
the valve 20 raises said valve off of its Seat 23 
and allows fuel to be sprayed into the combus 
tion chamber through the duct 26 and Openings 
8 in the nozzle tip until the fuel injection pump 
spills, thereby relieving the pressure in the high 
pressure line whereby the force of the coil spring 
6 is greater than the fuel Supply pressure and 
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urges said valve 22 upon its seat 24 to shut off 
the Supply of fuel. This cycle is repeated during 
each Surge of high pressure fuel from the fuel in 
jection pump. The leak-off duct 3 f having the 
connection 3a is provided in the nozzle holder 
body to allow the removal from the Spring 
chamber 3 of all fuel leaking past the valve 2 
into Said chamber. 
In the past it has been customary to position 

the valve actuating Spring 6 at a position re 
note froin the valve 2 and to place a Spindle 
Or rod betWeen Said Walve and Said Spring in ordel' 
that the Spring would not be injured by heat from 
the fuel combustion chamber, that is, the Spring 
Was usually placed as far as possible from the 
combustion chamber to avoid injury thereto from 
Such heat. In the present invention this spindle 
has been eliminated and the spring has been 
placed adjacent the valve thus reducing consid 
erably the reciprocating masses and also the in 
pact StreSSes on the valve seat and providing a 
much quicker acting Valve. This arrangement, 
has been made practical by the use of the cool 
ing arrangement whereby a fluid coolant, oil, is 
employed for cooling the spring, valve and nozzle 
Which allows the positioning of the spring as pre 
viously described and also allows the use of a 
Wider range of types of fuel oils such as heavier 
oils without carbonizing of the fuel in the nozzle 
or the forming of craters on the nozzle tips. The 
Cooling arrangement comprises the inlet line 32 
having the connection 33 adapted to be connected 
to the coolant Supply line. The coolant line 32 
in the nozzle holdier body is aligned with the 
line or duct 35 in the Spring Support 5 and with 
the line or duct 35 in the valve Support 6 where 
by liquid coolant may flow to the reservoir or area 
35 Surrounding the valve support 6 and the res 
ervoir or area, 37 surrounding the nozzie tip ; 
and then be exhausted through the exhaust duct 
38 in the valve Support 6 and aligned duct 39 in 
the Spring Support 5 aind the aligned duct 40 in 
the nozzle holder body which has the connection 
4 í to which a coolant outlet line may be con 
nected. 
The invention shown is adapted solely for en 

ploying a fuel oil coolant and wherein the leak 
off duct is cornbined with one of the coolant lines 
and the coolant is utilized as a means of renov 
ing the leak-off fuel. This airangement reduces 
the number of ducts necessary and also the nunn 
ber of connections necessary to the nozzle holder 
body and thus reduces the cost of the device as 
Well as the installation, costs, as it reduces the 
In Linber of ductS necessary and One plumbing 
connectio?i otherwise necessary for instaliation. 

In this form of the invention the exhau St ducit 
38 is connected by a duct 43 in the spring sup 
port 5 to the Spring Supporting chamber i 5 where 
by the Oil Coolant in being exhallsted fron the 
nozzle tip will paSS through the spring - chamber 
25 and through a Second duct 44 in the Spring 
Support 5 to the exhaust duct 4 in the nozzle 
holder body and as Such exhaust coolant oil passes 
through said spring chamber 5, it will remove or 
carry away With it any leak-off oil which passes 
the valve inenber 29 into the Spring chamber 5. 

From the foregoing it will be seen that I have 
provided simple, efficient and economical means 
for obtaining all of the objects and advantages 
of the invention. 
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4. 
Having described my invention, I claim: 
1. In a device of the character described, a 

nozzle holder body, a nozzle holder aligned with 
and Secured to Said nozzle holder body, a valve 
Suppoiting member and a Spring Supporting 
member in said nozzle body, a nozzle valve in said 
nozzle Valve Support and a Spring for actuating 
said nozzle valve in Said Spring Support, said valve 
actuating Spring being located adjacent to Said 
waive and connected thereWith for actuating Said 
valve, a fuel supply line extending through said 
riO2Zle body holder, Spring Support and Inozzle 
waive Support, Said nozzle valve being adapted to 
control the flow of fuel through said fuel Supply 
line and coolant inlet and exhaust lines extending 
through the body of Said nozzle body holder, 
spring support and valve support, said coolant 
exhaust comprising two portions connected to 
said spring chamber adjacent opposite ends 
thereof, one allowing the passage of Said coolant 
into said spring chamber and the other allowing 
the passage of said coolant from said Spring 
chamber through the nozzle body holder to an ex 
haust line connected to Said nozzle body holdel. 

2. In a device of the character described, a 
nozzle holder body, a nozzle holder aligned With 
and secured to said nozzle holder body, a valve 
supporting member and a Spring Supporting 
inenber in said nozzle body, a nozzle valve in 
said valve Support and a Spring for actuating Said 
nozzle valve in said spring support, Said valve 
actuating spring being located adjacent to Said 
valve and connected therewith for actuating said 
wave, a fuel Supply line extending through Said 
nozzle body holder, Spring Support and Valve Sup 
port, said nozzle valve being adapted to control 
the flow of fuel through said fuel Supply line and 
coolant inlet and exhaust lines extending through 
the body of said nozzle body holder, Spring Sup 
port and valve Support, and a reservoir adjacent 
the end of said nozzle Support and connected to 
said coolant inlet and exhaust lines, said coolant 
exhaust comprising two portions, one connecting 
Said reservoir to said Spring chamber for allow. 
ing the pa SSage of Said coolant into Said Spring 
chain be and the other extending from Said 
Spring chainber to an exhaust line for allowing 
he passage of Said coolant from Said Spring 
channber through the nozzle body holder to Said 
exhaust line connected to Said nozzle body holder. 

HANS HOGEMAN. 
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