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This invention relates to.a fuel nozzle particu-
larly applicable to Diesel engines.

An object of my invention is to provide a novel
fuel nozzle in which the fuel valve is raised by
hydraulic pressure, the hydraulic pressure being

created by an auxiliary piston actuated in timed

relation to the engine.’

Another object of my invention is to provide a
novel fuel nozzle of the-character stated, and. in
which the valve actuatxng piston also increases
the pressure of the fuel prior to mJectlon into the
engine.

Still another object is to prov1de a novel fuel
nozzle of the character stated which is effective in
operation, and an arrangement of parts permit-
ting an ease of assembly, and furthermore, a noz-
zle through which fuel will-readily flow, and
which will properly meter, the fuel into the en-
gine.

Other objects, advantages and features of in-
vention may appear from the accompanying
drawing, the subjoined detalled description and
the appended claims.

In the drawing:

Figure 1 is a dlagrammatlcal view of my fuel
nozzle.

Figure 2 is a longltuchnal sectional view of the
fuel nozzle.

. Figure 3is a longltudmal sectlonal view of the
fuel valve and the parts in which it is guided.

Figure 4 is a sectional view taken on line 4—4
of Figure 2.

" Figure 5 is a sectional v1ew taken on line 5—5§
of Figure 3.

Referring more partmularly to the dra.wmg, the
fuel nozzle | consists of a body 2 which is mount-
ed in each of the engine cylinders in a usual and
well known manner.. This body is provided with
a vertical bore 3 in which the valve is mounted, a
second vertical bore 4, adjacent the bore 3, and
in which the actuating piston is mounted. A thlrd
horizonta] bore 3, connects the bores 3 and 4, and
a jet is mounted in the bore 5, as will be further
.described. A sleeve 6 is fixedly mounted-in the
bore 3, and rests on a shoulder 7 in this bore, thus
limiting the downward movement of the sleeve.
The sleeve is also pressed tightly in the bore, thus
preventing longitudinal movement thereof. A
fitting 8 is threaded into the upper end of the
bore 3, and a-cap 9 screws.onto this fitting. An
inlet port {0 extends into the upper end of the
cap 9, and this port is controlled by the spring
pressed ball 1. A filter 12 of usual and well
known design, is mounted on the ﬁttmg 8 by
means of the.nipple 3. . A fuel valve 14 is mount-

ed within the bore 3, and is provided with a pis-
ton 15 at its upper end which piston closely fits
the ball of the sleeve 8. The stem of the valve {4
may be made in two parts if desired, that is, two
parts being held. together and in alignment by .
means of the coupling 18, which:is. usual and well
known in the art. The lower end of the valve {4
is seated in the usual tip (1, which is fixedly at-

“tached to the lower end of the body 2 by means of-
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"a threaded coupling sleeve 18.

A fluid chamber 19 is provided under the piston

15 and within the sleeve 6. - The stem of the valve

14 closely fits the lower portion of the sleeve 6,
and consequently, the chamber - 19 'is sealed
against leakage of fluid. A coil spring 20 bears
against the top of the valve-14 urging the valve
downwardly onto-its seat in the tip IT. Fuel
under pressure, enters through the.port 10, into
the cap 9. The fuel then passes through. the fil-
ter 12, and thence. into the spring chamber 21
above the piston 15, The fuel then passes down-
wardly through vertical slots 22 which are cut in
the outer surface of the sleeve 8. The lower por-
tion of this sleeve is reduced in diameter, thus :
leaving an annular space 23 in the bore 3, through
which, the fuel, under pressure, can pass. The

_fuel then moves downwardly around the stem of
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the valve 14, past the head 24 of the guide sleeve
25, this head being provided with vertical slots 26 -
to. permit the passage of the oil.  Ducts 27 are
provided within the valve tip 1T permitting the
fuel, under pressure, to pass to the usual spray
jets of the tip 17. The lower end of the valve 14

is seated in the valve tip in the usual and‘wellr
"known manner, and fuel can pass into the engine

cylinder: only when the valve 14 is raised, all of
which is usual and well known.

- An operating piston 28 is reciprocally mounted
in the sleeve 29, this sleeve being fixedly mounted
in the bore 4.. A chamber 30 below the piston 28,
is provided. .with a fuel inlet duct 31 which ex-
tends through the body 2 from a point above the

piston 15 to a point below the piston 28 when this

last named piston is in raised position. The
chamber 30 opens into the bore 5, and a jet 32 is
fixedly mounted in the bore 5 and opens. into the
chamber. 19. A follower cap 33 bears against the

“top of the plunger 28 and is engaged by the rocker

arm. 34, this rocker arm being actuated from
the cam 35, in the usual and well known manner.
The cam. 35 is engine driven, and consequently,
the plunger 28 will be reciprocated in timed rela-.
tion to the engine. A coil spring 36 bears against
the plunger 28, and returns this plunger toits
normal raised position.
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. As previously described, fuel, under pressure,
enters the port 10, flowing downwardly, as pre-
viously described, to the tip {1. This fuel, un-
der pressure, also passes through the duct 3i,
filling the chamber 30, the bore 5, and the cham-
ber 9. When the cam 35 depresses the plunger
28, the fuel in the chambers 36, 19, and bore 5,
is placed under pressure. - As the plunger 28
moves downwardly, the fuel, under high pressure,
is forced ‘backwardly ‘through the .duct 84, until
this duct is closed. by the movement -of ‘the
plunger. The fuel oil which is.in the nozzle
thus has its pressure increased g certain amount,
and- the ball check Il prevents the movement of

this high pressure fuel back into the intake line. -

As the plunger 28 continues its downward move-
ment, the fuel oil, under pressure, will be exerted
against the bottom of the piston 45, thus raising
" the valve 14, thus permitting fuel oil, under high
pressure, to spray out of the nozzle 17. When
the plunger:28 returns.to:its raised pogition under
+the urge of $he spring 36, ‘the spring 20 will
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tip, spring means yieldably holding the valve
seated against the tip, said bore having a cham-
ber therein below and cominunicating with the
piston head and arranged so that it is sealed
from the remaining portion of the bore, a second .
bore in the body, an actuating plunger recipro-
cally mounted in the second bore, means to
actuate said plunger, ' fuel intake means com-~
municating with the first named bore whereby .
fuel under pressure is fed .into the first named
Yore above-the piston, said bore having bypassed
grooves in ‘the periphery thereof to by-pass the
:piston head and said chamber and through which
fuel is adapted to pass to the tip, said body hav-
ing an intake duct extending from above the

. piston head in said first bore to said second bore

ssimultaneously sedt ‘the valve (4. “This.eycle is -

( Trepeated -in timed relation to the movement of
the- plsbon in the -engine :cylinders. ‘
Having -described my invention, I claim:
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1. ‘A fuel nozzle comprising :a body, having a

‘bore providing o Tuel passage with a valve seat
“and a ‘bore for a - plunger,-a valve iin'said passage
and arranged to engage said segt, sdid body hav-
ing ‘e fluid -chamber arranged o be sedled ‘from
-said passage, = -‘piston head on said valve in
. :communication with said -chanmiber and .arranged

$o ‘move said valve ‘to uncover 'said ‘seat wheh

-pressure ‘is ‘increase@ in :said chariber, means -
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providing - duet ‘from ‘said second bore to said

¢hamber, means-providing &+ «communication -duct:

‘etween suid passage and ‘sdid second bore, -and

a plunger ‘in -said second *bore, -said ducts being -

- arrgnged so that -upon advance ‘of said plunger
the pressure ‘in :said communication -duct “will
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‘be ‘increased .and upon -continued advance the

pPlunger ‘will seal said “fluid -¢hamber from said

‘passage by closing said communication -duct: and’»
‘thereafter increase the pressure of the ﬁmd in-.g

$aid chamber.

. A fuel nozzle comprising a2 ‘body having a.

fuel passage with.a seat at-an-end ol -said pas-
sage, a cylinder for @ plunger, @ high pressure

Fuel inlet to said passage, -a ¢heck vdlve ‘to close &

‘the irilet against. back -flow of Tuel ‘from ‘the pas-
Sage, a valve in said passage between said -inlet
and seat.and arranged ‘to normally engage said
seat, a piston heatl on said valve, a fluid ‘tham-,

Jerin said body arranged to e sedled-from said

passage, said fluid chamber communicating "with
.and arranged in such r€lation to-szid piston ‘head
that an increase in ‘pressure ‘in :said ‘gchamber

will displace said valve to disengage said seat, 2
duct connecting -said ‘chamber and cylinder, &
plunger in said cylinder reciprocable therein to
Jncrease the pressure in .said ¢haniber ‘to un-
seat said valve,.a duct extending from said pas-

and positioned to be closed by the plunger as it

moves 1o 2n advanced position by said actuating

means, said body having g second duct connect-
ing the chamber under the piston with the second
‘hoxe at s point further from the plunger -than
the point of connection of :said first duct as: con-
cerns sald movement of -the-plunger. . i
4. A ifuel nozzle cemprising a body, said body .
ha,vmg -p,‘bore therein, = piston daving = piston

‘head in the bore, :a valve depending from the

piston and extending longitudinally in-said bore,

.a mnozzle tip :at the lower end of ‘the bore, said

valve being seated 4n the tip, spring-means yield-

«ably ‘holding  the -valve seated -against ‘the tip,

said bore having o chamiber therein below and
communicating. with- the piston head .and :ar-
:ranged sothat /it is :sealed from . the remaining
portion -of the bore, -a second bore in:the body,
.an:actuating plungerreciprocally mounted in-the .
second ‘bore, means ‘40 :actuate said plunger, fuel
intake-meanscommunicating withthe firstnamed
bpre whereby -fuel under pressure -is :fed into the
first named bore above the piston, said bore hav-
ing bypass :grooves in the periphery -thereof to
‘hy-pass the piston head and’said chamber and
through whieh fuel is=adapted -to pass to the tip,
said body having an intake dudt rextending :from
above the piston head in said :first bore o -said
:second bore :and positioned -to be closed hy the -
plunger as it moves to-an advanced position by
:said actuating means,:said body having -asecond
duct connecting the chamber under {he pisten
with the second bore at a peint further from
the-plunger than the peintof connection of said
frst ~duct .as -concerns ' said - movement .of the
plunger. - )
5. A fuel nezzle .comprising. a body, said body

. having a bore therein, a. piston having -a piston
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"sege to said cylinder af & point such that dur-

ing fhe end portion of the Torward stroke and
the beginning portion of the return stroke of
+Fhe plunger the latter duct will ‘be closed while
the.other duct will Temain open;and a means-to
rec1procate said plunger.

3. A fuel nozzle comprising -2 body, “said body -

having @ vertical bore therein, a piston having
‘& piston "head operating in ‘the bore, a vilve de~
pending from the piston and extending “Jongi-
tudinally in said ‘bore, a-nozzle tip at ‘the lower
end of the bore, said valve ‘being seated m the

Th

‘head -gperating in the bere, a valve connected to’
.one -end -of the piston and exitending lengituei-
nally.in.said bore, a:nozzle tip at one end .of said
‘bore, .said valve Jbeing seated in the tip, spring
means yieldably holding :the valve .seat against
‘the tip, said bore having :a .chamber therein
lecated between the end- of sthe piston and the
-seat end .of the bore, and :communicating with
the piston head -and:arranged:sedhat it is:sealed
Hrom the remaining portion of the bore;a second
‘ore in fhe ‘body, -an acinating plunger recipro-
cally mounted -in ithe -second hare, Mmeans. o
grinate said plunger, fuel intake :means .com-
smupicating with the first :named- bore whereby
i#uel mnder pressure is fed intoethe first namet
‘bore o the opposite -side of the piston from said
chaniber, said ‘bore having ‘bypass  grooves ‘in
‘the ‘periphery thereof to by-passthe piston head
and said -chamber -and “through “which “fuél is
adapted to pass to'the ‘tip, said body *having an
intake duct extending from ‘the:said'opposite side
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of the piston head in said first bore to said
second bore and positioned to be closed by the
plunger as it moves to an advanced position by
said actuating means, said body having a second
duct connecting: the first named chamber with
the second bore at a point further from the
plunger than the point of connection of said
first duct as concerns said movement of the
plunger. .

6. A fuel nozzle comprising a body, said body
having a bore therein, a piston having g piston
head operating in the bore, a valve con-
nected to one end of the piston and ex-
tending longitudinally in said bore, a nogzle tip
at one end of said bore, said valve being seated
in the tip, spring means yieldably holding the
valve seat against the tip, said bore having a
chamber therein located between the end of the
piston and the seat end of the bore, and com-
municating with the piston head and arranged so
that it is sealed from the remaining portion of
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the bore, a second bore in the body, an actuating
plunger reciprocally mounted in the second bore,
means to actuate said plunger, fuel intake means
communicating with the first named bore where-
by fuel under pressure is fed into the first named
bore to the opposite side of the piston from said
chamber, said bore having bypassed grooves in
the periphery thereof to by-pass the piston head
and said chamber and through which fuel is
adapted to pass to the tip, said body having an
intake duct extending from the said opposite side
of the piston head in said first bore to said second
bore .and positioned to be closed by the plunger
as it ‘moves to an advanced position by -said
actuating means, said body having a ‘second
duct connecting the first named chamber with
the second bore at a point further from the
plunger than the point of connection of said first
duct as concerns said movement of the plunger,
said fuel intake means including a check valve.
LENIOUS G. PARKER.



