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UNITED STATES PATENT oFFICE 

2,556,356 
ACCUMULATOR. TYPE NJECTOR, NOZZLE 

Heraclio Alfaro and George B. Wood, Jr., Spring 
field, Mass., assignors to American Bosch Cor 
poration, Springfield, Mass., a corporation of 
New York 

Application April 26, 1946, Serial No. 665,284 
2 Claims. 

1. 
This invention relates to fuel injection devices 

for engines or the like and has particular refer 
ence to a new and improved accumulator nozzle 
construction particularly adapted for use with 
free piston power gas generators although it is 
also capable of employment in other liquid fuel 
burning devices, and also to new and improved 
means for mounting such a nozzle on the engine 
or the like. 
An object of the invention is to provide a new 

and improved accumulator type fuel injection 
nozzle. 
Another object of the invention is to provide 

a new and improved nozzle of the type set forth 
which is capable of withstanding considerable. 
heat and also of producing high injection pres 
Sures and short injection duration and deep pen 
etration of the spray. 
Another object of the invention is to provide 

a new and improved means for mounting a fuel 
injection nozzle on an engine. 
Other objects and advantages of the invention 

will be apparent from the following description 
taken in connection. With the accompanying 
drawings. 
changes may be made in the details of construc 
tion and arrangement of parts without depart 
ing from the Spirit of the invention as expressed 
in the accompanying claims, as the preferred 
form has been given by way of illustration only. 

In providing fuel injection devices for free 
piston power gas generators or the like wherein 
air is compressed by opposed pistons working into 
the cylinder and is ignited by the high tempera 
ture of the air, we have found it desirable to en 
ploy an accumulator type fuel injection System, 
because any positive mechanical drive of the in 
jection pump plungers works in phase with the 
pistons and, therefore, stops moving when the 
pistons stop moving, which is just about the time 
when the fuel should be injected into the engine 
cylinder. By employing an accumulator type in 
jection system, the fuel is delivered to the nozzle 
as the pump plunger moves in, but is not deliv 
ered until the line pressure is tripped by the 
plunger spill which is arranged to occur very near 
the end of the plunger stroke. 
We have also found that because of the high 

output at which the engine is expected to op 
erate, that means must be provided for prevent 
ing overheating of the nozzle. 

In addition to the above, we have found that 
it is desirable to provide a construction wherein 
the fuel spray will be properly aligned in the 
combustion chamber and wherein the force by 
which the nozzle is pressed against its seat is 
controlled. 
We have also provided a construction wherein 

it is impossible to tightein the nozzle in its holder 
to such an extent as to distort the nozzle and, 

It will be understood that many, 
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also, which arrangement always provides the 
same tightening load and alignment of the noz 
zle in its holder and wherein the nozzle is so held 
in its holder that expansion and contraction of 
the nozzle or the holder do not materially change 
the seating pressure of the nozzle in its holder. 

It is the object of the present invention to pro 
vide a new and improved accumulator nozzle and 
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holding means for positioning and retaining the 
Same in position on an engine which will contain 
the desirable characteristics outlined above. 

Referring to the drawings: 
Fig. 1 is a Side view of a nozzle and nozzle 

holder embodying the invention; 
Fig. 2 is a top or plan view thereof; and 
Fig. 3 is a sectional view taken on line 3-3 of 

Fig. 1, looking in the direction of the arrows. 
Referring more particularly to the drawings 

wherein similar reference characters designate 
corresponding parts throughout the several 
views, the embodiment of the invention shown 
comprises the nozzle assembly f and the nozzle 
body 2. 
The nozzle assembly comprises the mount 

ing sleeve 3 having the reduced extension 4 
adapted to be inserted into an opening in the 
cylinder wall of the combustion chamber of the 
engine. This reduced extension 4 has the thread 
ed portion 4d adapted to be threaded into the 
opening in the cylinder wall of the engine. 
Within the mounting sleeve 3 is positioned the 

nozzle assembly with the nozzle 5 extending 
into the reduced extension 4 on the mounting 
sleeve 3. 
The upper edge of the mounting sleeve 3 is pro 

vided with the integral peripheral flange 6. adapt 
ed to be seated on the clamping ring 7. The 
cover 8 has the flange 9 through which the bolts 
fG extend and are threaded into threaded open 
ings in the clamping ring 7. : 
The cover or nozzle mounting 8 is provided 

with a pair of oppositely opposed openings 9a, and 
a through which extend the fittings and 2 

respectively for connection to a supply of liquid 
cooling medium such as water. 
The inner annular Surface 3 on the flange 4 

in the lower end of the reduced extension 4 of 
the mounting sleeve 3 is formed with a conical 
seat adapted to receive the spherical tip 5 on 
the nozzle assembly. 
The nozzle assembly comprises the cylindrical 

sleeve 6 into which is fitted the nozzle body 2 
having the flange Seated on a flange on the 
sleeve 6. Surrounding the nozzle 2 is provided 
the coolant sleeve 8 adapted to allow the pas 
sage of the cooling liquid to cool the nozzle as 
hereinafter described. 
The sleeve 6 forming the accumulator chain 

ber 9 is surrounded by the sleeve 20 which is in 
spaced relation with the sleeve 6 only at the 
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Opposite Sides thereof So as to allow the paSSage 
of the cooling fluid which enters through fitting 

or fitting f2 between the sleeves and this fluid 
then passes through the space between the sleeve 
8 and the nozzle 2 by means of the opening 2 
or opening 22 and then through the other of Said . 
openings and out the other fitting or 2. The 
sleeve 2 has the fittings and 2 secured thei'e- 
to adjacent its upper end and said sleeve 2 is 
Secured to the nozzle body is by means of the 
flange 23 which is secured to said body and 
the upper end 24 of said sleeve 2 is secured to 
the nozzle body in a like manner, 
Within the cover 8 is positioned the spring 25 

which may be a fiat formed with Waves or may 
comprise a series of Springs in Superimposed po 
sition and is adapted to rest on the flange 26 of 
the sleeve is and to resiliently mount the nozzle 
body within its holder as hereinafter described. 

Between the mounting sleeve 3 and the Sleeve 
20 is a space which is open at the top to allow 
the exhausting of gases and fluids accumulating 
in the opening Surrounding the sleeve 8 and 
within the reduced extension A. In this mannel 
the engine cylinder gas cannot leak into the noz 
zle and the nozzle coolant cannot leak into the 
engine cylinderS. 
The check valve holder assembly 29 is fitted 

within the sleeve f3 above the accumulator cham 
ber sleeve 27 and is retained in alignment theire 
with by means of the dowel pin 28. The check 
valve holder member 29 has the reduced exten 
Sion 3 adapted to be connected to a ft2el Supply 
line by means of tine fitting 3. The Securing nut 
32 is provided in threaded engagement with the 
interior Surface of the upper end of the Sleeve 
S to retain the nozzle body in assembled relation. 
Within the nozzle body is provided the valve 

33 having a portion extending into the nozzle 
body 2 and adapted to be operated by means of 
the spring 34 within the accumulator chamber 9 
and having its opposita ends resting against the 
Spring seats 35. The valve 33 has the piston por 
tion 38 at its upper end adapted to close the fuel 
line 3 when the nozzle is in raised position. 
Connecting the fuel line 37 with the accumu 

lator chamber 9 is the line 38 in which is check 
valve 39 and which line extends through an 
opening 69 in lower valve Innenber 33a. 
To assemble the nozzie in its holder, 

threaded portion 3a of the reduced extension is 
of the mounting sleeve 3 is first Screwed into the 
engine cylinder and then the complete nozzle 
assembly is placed in the mounting Sleeve 3 and 
the spring 25 placed in position. The cap 8 is 
then placed over the Spring 25 and drawn down 
against the spring by means of the four Screws fé. 
The spherical tip on the nozzle body 2, which 

is seated on the conical seat 3 on the flange 4, 
aligns the nozzle body with the opening in the 
reduced end of the mouinting Sleeve 3. 

he fuel line may then be connected to the 
upper end of the nozzle and inlet and outlet, 
lines of the cooling filiid connected to the fittings 

and 2. 
With the nozzie Seated in its holder by the 

lineans described above, the nozzle will be resili 
ently held Cn its seat by the Spring 25 So that 
expaasion and contraction of the nozzle and/or 
of the in older or cap do not materially change 
the Seating pressure of the nozzle in its holder. 

he accinulato' GZZie functions in the Sual 
nanner, that is, when the accumulator chamber 
8 is filed with fuel and the line pressure is re 

lieved, the no.22ie or valve Will lift from itS. Seat 
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in the nozzle body 2 and allow the fuel to spill 
into the combustion chanoer of the engine. 

Fuel enters accumulator chamber 9 through 
fuel line 38, check valve 39 and an opening 40 in 
lower valve member 39.a. So long as the fuel 
pressure is maintained in the lines 37 and 38, the 
needle 33 is held down on its seat by the com 
bined action of fuel preSSure and force of Spring 
34. 
When the fuel pressure in fuel lines 3 and 38 

is relieved by the injection pump or other Suit 
able neans, check valve 39 closes and fuel pres 
Sure in chamber 3, acting on the underside of 
piston. 36, lifts needle 33 from its seat and allows 
the accumulated pressure in chamber 9 to spray 
fuel through the nozzle tip into the combustion 
chainber until the pieSSure in the accumulator 
chamber 9 drops to a point where it is over 
balanced by the force of spring 34 which forces 
the needle into cloSed position. This cycle is re 
peated for every injection. 

Froin the foregoing it Will be seen that we have 
provided Simple, efficient and economical ineans 
for obtaining all of the objectS and advantages 
Of the invention. 

Having descried our invention, we claim: 
1. An accumulator type nozze comprising a 

nozzle portion, a fuel Supply line and an accumu 
lator chaniber intermediate said nozze portiora 
and Said fie Slippiy line, a bore between said 
acclinilla Gr chainber and Said fuel Supply line, 
a valve inenbei' having a fuel control portion in 
Said i-Czzle portion and a piston portion in said 
b6re and a connectiig portion extending through 
Said accumulator cinanbei and connecting said 
pistOI and fuel control portions, and a fuel Sup 
ply aSSageWay connecting said fuel supply line 
beyond Said piston aid bore with Said accumul 
lator cilamber for Supplying fuel from said line 
to Said accurrinulator chamber and a check valve 
i:l Said fuel Supply passageway. 

2. Ari accu21ulator type nozzle comprising a 
in Ozzie portion, a fuel Supply line and an accumu 
lator charitber intermediate said nozzle portion 
and Said fuel Supply line, a bore between said 
accumulator chanber and said fuel supply line, 
a valve member having a fuel control portion in 
Said nozzle portion and a piston portion in said 
bore and a connecting portion extending through 
Said accuinulator chamber and connecting said 
piston and fuel control portions, and a fuel sup 
ply paSSageWay connecting said fuel supply line 
With Said accumulator chamber for supplying 
fuel from Said line to said accumulator chamber, 
said fuel Supply passageway being connected to 
Said fuel Supply line beyond the junction of said 
Cole and Said fuel Supply line, and a check valve 
in Said fuel Supply passageway. 
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