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‘ 4 Claims.
1 .

This invention relates to an injector for Diesel
engines, and its primary object is-to provide a
new and novel 1n3ector of improved. form and em-~
ploy the compression of the cylinder to inject
fuel into the cylinder.. |

‘Another important obJect of the invention is
to provide a Diesel engine. injeétor of new and
improved construction having novel means to ad-
just the stroke of the 1nJector to effect throttle
control.

A further obJect of the invention is to provide
a new and novel arrangement of parts,.con-
structed in.a particular manner and adapted for
proper operation in accordance with a predeter-
mined sequence of cylinder operation.

Numerous other objecis and advantages will
be apparent throughout the progress of the speci-
fication which follows.

The accompanying drawings iflustrate s se-
lected embodiment of the invention, and the
views therein are as follows:

Fig. 1 is a detail diagrammatic or schematic

sectional view of a cylinder of a Diesel engine to
which the injector of the invention is applied, the
view showing the positions of the valves and pis-
ton during theintake stroke;

Figs. 2 to 4, inclusive, are views similar to Fig.
1 but corresponding to the respective positions
the parts assume during the eompressmn power
and exhaust strokes; and

Figs. 5 to8, mcluswe, are detall vertical, sec~-

tional views of the improved 1n3eetor the views

showing ‘the position the parts assume with re-
spect to the cy11nder pos1t1ons of F1gs 1 to 4,
inclusive.

The particular 1nJeetor mechamsm herem dis-
closed for the purpose of illustrating the inven-
tion is shown as applied to a four-cycle Diesel
engine, but it may, of course, be applied to Diesel
engines of other cycles, such as a two-cycle en-
gine, the four-cycle adaptatmn being chosen
merely for the purpose of illustration. <

The 1n3ector 1 is adapted to be secured oper-'

atively, preferably in the top of a’Diesél-engine
2, the same being mountéd-in a tubular wall-part
3 of the cylinder head 4 and concentncally posi-

tioned ‘with respect to the enclosmg walls 5 of a’

cyhnder 6. A cylinder piston 7-of the conven-
tional type is mounted for vertical rec1plocat10"1

in-the cylinder 6, the piston T being: ‘shown with-

a dome-shaped top 8 -and’having piston rings 9.

Valves 10 of the usual type for the usual purposes.

are operatively mounted in'the cylinder head of

each piston; ‘and ‘these valves -are operated m;

the conventmnal manner and 1n the usua.l se-
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‘quence to conform w1th the positions. of the pis-

tons. 'The pistons have the usual piston rods {#
which are operatively connected to a crankshaft
in any conventional, desirable manner.

The injector {, Figs. 5 to 8, comprlses an: outer

“ cylindrical casing or housing (2 which is adapted

10

to be mounted in the upstanding cylindrical mo-
tor extension-3 in any suitable manner, such, as,
by a press fit. -A supportlng plug 13 is adapted

' to be mounted in the:casing 12 in any desirable
*manner, the plug I3 being herein shown as having

exterior threads 14 -engaging 'an interiorly
threaded part 5 of the housing. A metering pin
{6 extends through a central bore {1 in the

.plug 13 and projects into a chamber {8 at the
"bottom of the. casing or housing 2.

The ex-

terior upper part of the metering pin 16 may

20

be provided with threads 19 which engage co-
operating threads 20 of the bore 7, whereby
vertical, adjustable movement of the pin 16 in

“the plug 13 may be had. The upper end of the

25

pin 16 projects outwardly of the top of’ the plug
13 and is operatively connected to operating
means 21, which may be of any desn ed construc-
tion .and arrangement to effect adequately the

' purpose intended.”

A slidable operating member or valve 22 is
mounted in the chamber. 18 and has co-operation
with the metering pin 16 so as to meter properly’
o supply of fuel, such as oil, and to permit the

- fuel to be sprayed. in atomized condltxon into

the Diesel cylinder. This valve- 22'is' shdably
phounted in the chamber {8 and, with the inside
of the walls of the housmg 12 has =11dab1e move-
ment. ' §
“The valve member 22 is prov1ded ‘with a central

.bore 23 into which the metering stem 16 pro-

40

jects, the valve member 22 belng adapted o have
vertical, shdable movement ‘on the stem i6. A
coil spring 24 is provided for urgmg the valve

‘ member normally downwardly, there being an

annular recess provided ‘about the lower end:of

“the plug I3 arnd the upper end’ of the valve menm-

ber 22 to receive said spring:
The valve member 23 is provided with an an-

‘nular recess 25 intermediate its ends as clearly

disclosed in Figs. 5 to 8. 'This recéss 25 formns

o chamber for receiving thé fuel, there bemg a

50,

"+ recess 25.

_ a- suitable supply of fuél, such as oil.

fuel line 26 formed in the walls of the’ casing:
or housing 12 to supply fluid to the annular
"The -upper end: of the fuel line 26
terminates into a connection 2T which leads to:
The bore
23 in the valve 22 terminates ‘into ‘a restricted.

: tapermg end 28 formmg a nozzle through which*
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the atomized fuel is forced into the cylinder.
The restricted opening 28 communicates with a
passage or reservoir 29, the passage or reservoir
29 in the valve member 22 communicating with
the -annular recess or chamber 25.. Therefore, g
fuel oil which comes in through the opening 27
will pass through the passage 26 and into the
annular recess or chamber 25, where it will be
received -into. the-passage or-reservoir.23 and
forced out of:-the restricted nozzle end 28. The!
bottom 30 of the housing 12 is provided with a
central opening 31 through which the fuel from -
the nozzle 28 passes. The opening 3 is of such
size as to insure the opening--of:the:valve-22% -
to a predetermined position when the:piston-ar-.y5
rives at a predetermined position in its cylin-
der, whereby the valve will'ibe::shiftédatithe
proper time with respect to the ignition. . If. the .
opening 31 is relatively .small, the movement of =
the valve 22 is delayed sufficiently to provide cor- 20
rect-ignition timing:

The lower-end ‘of -the-metering pin: 1§7is pro--
vided-with' a conical end-32 which’ conforms -gen--
erally to the sloping sidé walls of-the-nozzle part:
287so-that ‘the-nozzl¢ opening 28 may-be com-
pletely - shut“off- by -the-tapering *end- 32~ of:‘the-
metering pin:- The -metering pin-{6 -is also- pro--
vided witha recess 33 “which extends-thereabout
inan-inclined plane and is adapted to make coms=
munication between a-line-34 ‘and- the part 35 of -
the fuel. passage or reservoir 29, ‘whereby the-fuel-
in.the annular reeess or-chamber 25 ‘may be-di-
rected to the nozzle 28, Fig.-5 discloses the valvs-
22 in-lowered ‘position; whereby: fuel in the-re-
cess.or chamber 25 may flow through the line 34,
through' the recess: 33 in the metering vin; and-
into the line-or reservoir 29 where -it ‘wiil collect
in the inclihed nozzle .part 28, so that when-the~
valve .member .22 is. in raised “position; as shown-
in.Fig, 6,"the fuel collected in thé nozzle end-28-
will:be sprayed-out.of the nozzle opening- 36 and-
inte  the. cylinider.;

The slidable valve 22 is therefore provided; per-
mitting. fuel to.be collécted. in the inclined orix

 fice 28 of the bore 22, when the valve member- 4
22. is-in .ils. .lowermost. position, as indicated-in
Fig..5... The valve membeér 22, when in its raised
position as.shown in Fig, 6, will cause thé collected
fuel in.the. resfricted. nozzle -part 28 to be forced
out. of the aperture 36, as clearly shown in Pig. 6.

The-improved. Diesel ‘engine injector.is shown
applied to.-a . four-cycle Diesel. engine, whéreupon
the parts will assume-the. positions.shown in Figs.
1 and 5 during the intakeé stroké of the piston.
The:valve members .i0 .are constructed .and op-
erated:properly so-that one valve member 48 %will
be-open,; .as-shown . in. Fig. 1, for. the reception.of
air into the top.of the piston 1... This intake posi-
tion:permits.the spring 24 to lower the valve mem-
ber 22,:as shown in:Fig..5, whereupon.fuel. will”
pass:from.fhe supply connection 21, through the
line:28,-into- the annular. recess..or.compartment.
25. The fuel in the chamber.:25 will then.flow -
through the-line 34.and part 35.0f the passage
or:reservoir 29 and then.collect in the cylindrical.
nozzle: end .28....

The:next. cycle.of operation.includes the com-.
pressioncstroke,-whereupon-the. piston: 7 will rise-
upwardly .in: the cylinder;. with - both valves. 18
closed;:as.shown:in:Fig..2.. . The .upward move- T
ment-.of- the -piston;:which  comprises fhe..com- -
pression stroke,.: will: cause.:the spring 24..40..be
compressed ;somewhat; whereby the walve 22 will-
bé:raised by the:compression-in-the cylinder, as
shown in Fig. 6, in which position the feed orifice

25

40
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33 in the metering pin 16 will be out of engage-
ment with the line 34 and the part 35 of the
fuel line or reservoir 29, whereupon the fuel
which is collected in the inclined side walls of
the nozzle part 28 will be forced out through
the orifice 36 and sprayed in atomized form into
the top of the cyinder. The compression will
therefore cause the fuel to become ignited, and an
explosion. will- occur, whereupon. the-piston T will
move-downwardly, which is. the next cycle of op-
eration and which constitutes the power stroke
of :the piston.

The power stroke permits the parts to be
maintained in-their relative position, as shown in

. Fig. 7, and.the valves 10 will be in closed position,
as shown in Fig. 3, which is the same position as

the- position- shown:in: Figs. 2 and 6, except that
the colleeted fuel has already been dispensed after
the completion of the power stroke.

The next cycle of operation will be the exhaust,
whereupon one valve 10 will'bé closed and the op-
posite valve-10:will ' be open; as-shown in. Fig; 4.
The exhaust will also-permit the spring 24 to re-
turn o “itsnormal ‘position;’ causing the -valve
member 22 to again move to the bottom  of -its
downward travel, as shown in Fig. '8, whereupon .
the annular feed aperture-33 of the metering pin-
6 'will be In:communication: with' the reservoir:
29, the same ‘position as shown in Fig. 5, where
the various cycles of operation may be repeated.
The upward movenient of the valve membeér 22
is limitéd -by .the engagement .of its upper end
with an enlargement 37 formied on the metering .
pin i8immediately below the threads {97

It will be noted that thé opering.36 at the end
of-the nozzle part is quits small and the viscosity -
of the fuel as well'as its surface .ténsion.will pre--
vent the fuel from flowing out of orifice 36 merely
by - gravity. . Likewise, .the fuel will  not  flow
through the orifice 36 ‘during. the suction stroke
because the suction created-by the piston is in-
suificient. to .overcome the inherent natire of the .
fuel to .remain. in the nozzlé part... Furthermore,
the fuel will-not be pushed. back through.the de-
vice during the exhaust.stroke because.the orifice -
38 is so small.that a.large pressure drop will oc-
cur. across it and. will prevent this action. .

The .means-21. are adapted .to .be ‘of ‘any. type-

capable of performing a radius movement of the
pin. I§; whereby: a greater .or less amount of fuel
may he discharged, depending upon. the position
of-the metering pin... When the ametering pin is.
raised, a greater amount.of fuel is adapted to flow
through the aperture 88, but when the metering -
pin 16 is lowered, then a-smaller amount. of fuid
is .available. - The -means -for effecting- the rota-
tion. of this.pin is.adapted.to be a-throttle.control -
for. effecting :a. greater or-lesser-.amount of fuel
as-the motor.speed is to be increased-or decreased.
. The.valve member ‘may. be provided with seal
rings 38, and-the top of the plug may:be provided-
‘with tool receiving openings.39 to permit-the plug
to-be-applied or. removed from its- support.

The: Invention-provides an exceedingly effec- -

5 tive. and efficient-injector motor control by the

compression. of -the.cylinder. for effecting, in the
proper sequence,- the. atomization of fuel into
the cylinder chamber. . The. parts are strong and
durable in construction-and may be readily and .
economically manufactured. ..

{ The-invention.is shown-as applied to one cyl-
inder only. of a Diesel engine, which - may com-
prise several cylinders... Each of-the several cyl-

- inders,. however,. will-be-equipped with-the same

injector element, and the operating means 21
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will be operatively connected so that the piston
and each cylinder will operate properly in its
Proper sequence.

Changes may be made in the form, construc-
tion and arrangement of the parts without de-
parting from the spirit of the invention or sacri-
ficing any of the advantages thereof, and the
right is hereby reserved to make all such changes
as fairly fall within the scope of the following
claims.

The invention is hereby claimed as follows:

1."An injector member adapted for use on a
Diesel engine and comprising a casing, a valve
slidable in the casing and having a central bore
terminating into a discharge orifice, a plug in
said casing and having a central bore therein in
alignment with the first named bore, a metering
pin adjustably mounted in the- second named
bore and extending into the first named bore,
said pin having an end for cooperation with the
discharge orifice, said wvalve member having a
recess therein forming a fuel chamber, a fuel
passage in the valve leading from the chamber
to the central bore in the viave member, a sec~

ond fuel passage leading from the bore in the @

valve to the discharge orifice, and a recess in the
pin adapted to make communication between
said passages when- the valve is in'a predeter-
mined position.

- 2..An injector member adapted for use on a ¢

Diesel engine and comprising a casing, a valve
slidable in.the casing and having a central bore
terminating into ‘a discharge orifice, a plug in
said casing and having a central bore therein in
alignment with the first named bore, a meter-
ing pin adjustably mounted in the second named
bore ‘and -extending into the first named bore,
said pin having an end for cooperation with the
discharge orifice, said valve member having a
recess therein forming a fuel chamber, a fuel
passage in the valve leading from the chamber
to the central bore in the valve member, a sec-
ond fuel passage leading from the bore in the
valve to the discharge orifice, and a recess in the
pin adapted to make communication between
said passages when the valve is in a predeter-
.mined position, said:casing having a fuel passage
therein leading to said chamber.

3. An injector member adapted for use on-a
Diesel engine and comprising a casing, a valve
slidable in the casing and having a central bore
terminating into a discharge orifice, a plug in

- ‘said casing and having a central bore therein in
alignment with the first named bore, a meter-
ing pin adjustably mounted in the second named
bore and :extending into the first named bore,

Y
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said pin having an end for cooperation with the
orifice, said valve member having a recess there-
in forming a fuel chamber, a fuel passage in the
valve leading from the chamber to the. central

~bore in the valve member, a seccnd fuel passage

leading from the bore in the valve to the orifice,
a recess in the pin adapted to make communi-
cation between said passages when the valve is
in a predetermined position, said casing having
a fuel passage therein leading to said chamber,
seal rings on the valve to make a seal between
the casing and valve, screw threads on the pin
and piug to permit vertical movement of the pin
in the plug, means connected to the pin to effect
rotative movement thereof, spring means be-
tween.the plug and valve, and screw threads on

_ the plug and casing, said casing having an open-

ing in its bottom through which the fuel is dis-~
charged from the orifice.

4. An injector for injecting fuel into a motor
cylinder and comprising a casing, a valve mem-
ber slidably mounted in the casing, a metering
pin fastened through said valve member, said
valve member having a groove formed exteriorly
thereabout and forming a chamber, a fluid inlet
through the casing in communication with the
.chamber, there being g fluid reservoir in the
valve member and a fluid line leading from the
chamber to the reservoir, a passage carried by
the pin and adapted to permit communication
between the reservoir and the last named fluid
line when the valve member is in a predeter-
mined position with respect to the pin, said pin
preventing communication when the valve mem-
ber is not in the said predetermined position,
said reservoir terminating into a tapering end
having an aperture, said pin having a tapered
end for discharging fluid gathered in the tapered
end of the reservoir during movement of the
valve member. in a predetermined direction.

EDWARD H. KING.
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