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'i'his invention relates to a fuel injector and

more particularly to a cylindrical valve fuel in-
jector for Diesel engines, it being one object of
the invention to provide a fuel injector which is
automatically =2djusted in response to variations
in engine speed and resulting pressures, thus
causing flow of fuel to the engine to be auto-
matically. increased as engine speed. increases
and the proper quantity of fuel delivered in ac-
cordance with the speed of the engine.

Another object of the invention is to provide
a fuel injector wherein the fuel is delivered to
the nozzle of the injector through a hollow valve
which is yieldably held against sliding movement
in one direction and urged in this direction by
pressure of the fuel oil so that as engine speed
increases and pressure on the fuel also increases,
ports of the valve will be progressively and suc-
cessively moved into registry with discharge
ports of the injector to permit progressive in-
crease in the quantity of fuel discharged from
the injector.

Another object of the invention is to prov1de
a fuel injector of such construction that under
certain conditions fuel under pressure may return
to the place of origin by movement through a
bypass formed in the injector. )

Another object of the invention is to provide
a fuel injector which is simple in construction
and capable of being easily taken apart and re-
assembled when cleaning or repair is necessary.

In the accompanying drawing:

Fig. 1 is a sectional view taken longitudinally
through the improved fuel injector, the upper
portion of the injector being broken off and the
valve being in its initial position.

Fig. 2 is a sectional view taken longitudinally
through the lower portion of the injector with
the valve shifted to low speed position.

Fig. 3 is a view similar to Fig. 2, with the valve
in position for second speed.

Fig. 4 is a view similar to Fig. 3, w1th the valve
set for high speed.

Fig. 5 is a sectional view taken transversely
through the nozzle of the injector, on the line
6—5 of Fig. 1.

This improved fuel injector has a cyhndncal
body | which may be of any desired length and
leads from a suitable source of fuel under pres-
sure, the pressure being supplied in a conven-
tional manner by the Diesel engine to which the
fuel is delivered. The lower end of the body |
is reduced to form a shank 2 which is externally
threaded and engages in the internally threaded
socket 3 of & rozzle 4. The main chamber 5 of
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the body | extends to adjacent the lower end
thereof and the shank 2 is formed with a bore
6 leading from the front end of the chamber 5.
A channel 7 extends longitudinally of the cham-
ber 5 at one side thereof and, at the opposite side
of the chamber from the channel T are chan-
nels 8 and 9 which terminate in spaced relation
to each other and are connected by a shallow
groove or air vent 10.

The nozzle 4 is closed at its lower end and
about its circumference is formed with spaced
orifices or outlet ports which become active in
a certain order to be hereinafter explained and
which, for convenience, hava bheen designated as
fla, 11b, and fic. These orifices or ports con-
stitute terminals for lower ends of conduits 12
formed in a liner i3 longitudinally thereof, and
attention is called to the fact that the conduits
leading to the ports t1b are longer than those
leading to thn ports flc but shorter -than the
conduit leading to the port {ia. It is also to be
noted that the conduits have inlet openings 14
leading from their upper ends, the conduit lead-
ing from the port (la being provided with a sec-
ond opening 14a spaced downwardly from its in-
let 14. A key {5, which is driven into registering
notches, holds the liner stationary and prevents
it from turning in the nozzle.

A pressure controlled valve 16 operates in the
body and the nozzle and has a cylindrical upper
portion from which extends a tube {7 of a diam-
eter adapting it to fit snugly in the bore 6 and
the liner 13. The bore 18 of this tube leads from
the lower end of the chamber {9 defined by the
cylindrical upper portion of the valve and in
spaced relation to its lower end the tube is
formed with outlet openings 29 communicating
with external recesses 21 of such dimensions that
they may register with the inlet openings of the
conduits 12 in a manner to be hereinafter set
forth.

A spring 22 which is seated in the lower end of
chamber 5, urges the valve upwardly and nor-
mally holds it in the position shown in Fig. 1,
with its upper end abutting the lower end of a
sleeve 28 which fits snugly in the body {. ‘This
sleeve is plugged by a core or plunger 24 having
passages 25 and 26 formed longitudinally therein
from its lower end and having their upper ends
registering with openings 21 and 28 formed
through opposite side portions of the sleeve and
communicating with the oil passages 7 and 8.
The core 24 is a vertically disposed pump plunger
or piston of the type shown in Patents Nos..
2,082,808; 2,096,711; and 2,144,862, and is driven
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by conventional driving means of the type shown
in the prior patents mentioned, S8aid driving
means, which has been omitted from the drawing,
is timed with the engine and is equipped with
conventional means for rotating the plunger to
vary the capacity of the pump. When the plunger
is In the raised position shown in Fig. 1, the
ports 21 and 28 communicate with each other
through the groove 24a formed in the plunger
and, during downward movement of the plunger,
the ports are gradually cut off by covering por-
tions of the plunger. Injection delivery then
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takes place until the port 27 is again uncovered -

by the portion 24b of the groove moving into
registry with the port. Since the portion 24b of
the groove 24a has a curved side wall, turning of
the plunger to adjusted positions will regulate
the time required for uncovering of the port 27
during downward movement of the plunger.
The passage 28 is of greater diameter than the
passage 28 and, referring to Fig. 1, it will be seen
that the lower portion of the core engages in the
chamber 18 of the valve 16 so that during opera-

tion of the injector, the fuel may flow from pas-

sage 1 downwardly through passage 25 into the
chamber 19 and a portion of this fuel flows

through the bore 18 of tube {1 while surplus fuel-

enters passage 26 and flows upwardly through the
same and through the passage 8 back to the
source of supply. The vent 10, which establishes
ommunication between the passages 8 and 9,
allows air to escape and thus prevent the forma-
tion of an air cushion or the accumulation of oil
under pressure in the lower portion of chamber
8, which would prevent proper reciprocating
movement of the valve,

When this fuel injector is in use, it is mounted
in a conventional manner with its nozzle within
the cylinder or casing of a Diesel engine. In the
initial position of the valve, the side ports 21 of
the stem are located above the side ports (4 of
the liner and fuel cannot enter the conduits 12.
If the fuel is under pressure, it will enter the
chamber 19 from passage 25 and then leave by
way of passage 26 and return to the source of
supply. When the engine is in operation and
pressure forces the valve downwardly to the posi-
tion shown in Fig. 2, the recess registers with the
port 14 of the conduit leading to the outlet f1a,
and fuel will be discharged from this outlet for
operation of the motor at low speed. When the
throttle is opened wider the increased pressure
again forces the valve downward and the recess
will register with the side port {4a and, at the
same time, register with the inlets of the conduits
leading to the outlets {ib and fuel will be dis-

arged from these outlets as well as from the
outlet 'l fa. . This is shown in Fig. 3. The pres-
sure is again increased when the throttle is fully
orened for high speed operation of the motor,
and the valve will then be shifted downwardly to
the position shown in Fig. 4. The recess will then
register with the inlets of all of the conduits and
fuel will be discharged from the outlets (ic¢ in
addition to the outlets {lag and I1b. It will thus
be seen that the valve will be successively moved
into position to deliver fuel to first the outlet 11a,
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then to the outlets {la and Iib, and then to the
outlets Ila, 11d and llc, and the quantity of fuel
delivered will be progressively increased and suffi-
cient fuel delivered fo the engine at all times.
‘When the engine is shut off, the spring 22 returns
the valve to its initial position and the flow of
fuel will be stopped, it being understood that if
the throttle is actuated to merely reduce the
speed of the engine, instead of shutting it off en-
tirely, the quantity of fuel will be reduced pro-
portionately. At all times, surplus fuel will be
returned to the source of supply through the pas-
sage 26. .

Having thus described the invention, what is
claimed is:

1. A pressure controlled fuel injector compris-
ing a tubular body having a main chamber and
a bore leading from the chamber through the
discharge end of the body, a nozzle carried by
and extending from the discharge end of said
body and having a head at its outer end and dis-
charge ports spaced from each other circum-
ferentially of the nozzle, a liner for the nozzle
formed with external grooves extending longi-
tudinally thereof and constituting conduits hav-
ing their forward ends registering with the ports
of the nozzle and their rear ends communicating
with inlet openings extending through the walls
of the liner, a pressure actuated valve having a
hollow cylinder slidable longitudinaliy in the body
and a tubular siem extending forwardly from the
cylinder and slidably passing through the bore of
the body into the liner, said stem having side
ports for registering with the inlet openings of
the conduits as the valve is shifted forwardly, and
spring means yieldably resisting forward move-
ment of the valve.

2. A pressure controled fuel injector compris-
ing a tubular body having a main chamber and
a bore leading from the chamber through the
discharge end of the body, a nozzle carried by and
extending from the discharge end of said body
and having a head at its outer end and discharge
ports spaced from each other circumferentially
of the nozzle, a liner for the nozzle formed with
external grooves extending longitudinally thereof
and constituting conduits having their forward
ends registering with the ports of the nozzle and
their rear ends communicating with inlet open-
Ings extending through the walls of the liner,
certain of said conduits extending rearwardly
along the liner beyond rear ends of other con-
duits and one of the elongated conduits having its
rear end portion communicating with front and
rear inlet openings spaced from each other longi-

" tudinally cf the liner, a tubular pressure actuated

valve slidable longitudinally in the body and in-
cluding a tubular stem slidable longitudinally in

.. the liner and formed with outlet openings through
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its sides terminating in grooves extending longi-
tudinally of the stem externally thereof in posi-
tion to successively register with the inlet open-
ings of the conduits as the valve is shifted for-
wardly, and spring means for yieldably resisting
forward movement of the valve.

FRANKLIN R. KING.



