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o all whom it may concern.:

Be it known that 1, Jases Smaw, o cifi-
zen of the United States of Aneriea, and a
resident of Chicago, in the county of ook,
State of Illinois, have invented certain new
and useful Improvements in Internal-Com-
bustion Engines, of which the following is ¢
specification.

This invention relates to gas engines of
the high compression fuel type and adapted
for use in either the two or the four cycle
class of such engines, and the present im-
provement has for its objects:—

To provide a simple and durable struc-
tural formation and association of parts
whereby the supply of liquid fuel is fed to
the explosive chamber of the engine in an
effective manner, and through a single inlet-
outlet opening of said explosion chamber, ail
as will hereinafter wore fully appear.

Ta the accompanying drawings :— -

Figures 1 and £ are comparison enlarged
sectionnl elevations of the duplex inlet-outled
valve and sssocinted liguid fuel feeding
means, in the two different positions of the
sameo. '
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u detail horizonial seciion ¢
wt—x®, Fig. 2. :

Like reference numerals indicate like parts
in the several views.

Referring to the drawings, 1 designates
the upper portion of aun engine cvlinder
provided with an openingoronf ¢6, prefer-

-

-ably formed in the central poriien of the

closure hiead of the engine cylinder, and pro-
viding communication between the outer at-
mosphere and the explosion chamber of the
engine, as shown.

7 designates the main valve of the engine
having its seat in the aforesaid opening 6,
with ifs shank or stem 8 gnided vertically in
a guide housing 9, of the arched spider type,
mounted on the head of the engine cylinder
1 aforesaid.

10 designates a spring interposed between
the valve stem 8 and the housing 9 and
adapted to exert a constant resilient closing
stress upon said stem of the valve 7.

11 designates the fres end of a rock lever
having operative engagement with the upper
end of the valve stem 8. Said reck arm has
the usual pivotal association with the engine
cylinder 1, and receives motion frem the
main shaft of the engine through any usual
and suitable intermediate means.

In the present improvement the main
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valve 7 and ifs stem 8§ forms part of the fne}
feeding appliance by which the liguid fuel
is introduced at proper intervals into the
explosion chunber of the engine, and sc-
cordingly comprises a detail formstion of
the valve, the valve stem and fusl feeding
means as follows:—

14 designates a vertical cylindrical cham-
ber formed midway the height of the valve
stem
ply head and tegulator sleeve hereinafier
described.

15 designates a ceutral orifice of passage
formed at the lower end of the chamber 14,
with the upper end of said orifice forming »
seat for a valve member 16 carried by the
fuel supply head above referred to, and said
valve member and its seat are preferably of
the needle type shown in Figs. 1 and 2,

17 designates a downwardly flaring cham-
ber formed centrally in the valve head T and
its stem 8, and having communication at its
upper end with the passage 15 aforesaid,
while its lower end opens freely intothe ex-
plosion chamber of the engine and on the
tunderside of the main valve T aforssaid.

18 designates s spreading coné arranged
in the chamber 17 and adapted te receive
the liguid fuel as it passes inte said cham-
ber and direct
even and very exéended manner. In the
p:‘e‘ferred construction shown the spread-
ing cone 18 is formed with an orificed mar-
ginal flange 19 by which it is secured In
place, for convenience of manufactirs:and

for removal and replacement whéf raguived.

20 designates a lateral passage formed 1%
this valve stem 8 and opening into the com-
municating passage 15 abave described, and

“adapted io register with a lateral passage 21

in the guide housing 9 aforeszid, when the
main valve 7 is in its fully open condition as
shown in Fig. 1. With the described ar-
rungement and at proper periods in the op-
eration of the engine, air is drawn in
through the passages 20, 21 into and through
the-lower chamber 17 to effectually clear the
same of any waste gases remaining therein
after an explosion of a fuel charge.

In- the preferred construction shown in

Figs. 1 and 2 the fuel inlet head heretofore

veferred to, coniprises an outer annular

8 and adapted to contain the fuel sup--
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and spread said fuel in an -
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member 22 having a sliding fit in the verti- .

inner tubular member 23 carrying ot its
lower end the valve member 16 heretofore

“eal chamber 14 of the valve =tem 8, and an 410
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~ghrough- horizontally elongated slots in the

490

80

85

60

2

described, and with a view to an effective
seating of said valve member 16, the afore-
said mner tubular member is adapted to
have limited vertical movement in relation

to the outer annular member 22 against the -

stress of an interposed spring 24, the tend-
ency of which is to fofee the member 23
downward and resiliently hoid the valve 16
in its closed condition.

25 designates the fuel inlet pipe passing
through 2 veceiving orifice formed therefor
in the guide housing Y aforesaid, through
a vertically elongaled slot in the valve stem
8 and screwed or otherwise attached to the
outer member 22 of the fuel inlet head and

adapted to maintain said head in a station-.

ary eondition, while the valve stem 8 has
its normal vertical reciprocation in relation
to said inlet head and the valve member 16
carried thereon,

The fuel regulating sleeve heoretofore re-
ferred to, comprises an annular member 26
surrounding s lower portion of the inner
tubular member 28 and formed with & verti-
cal passage 27 the lower end of which com-
municates with the lower portion of the
chamber 14 aforessid. The upper end of
said passage 27 is adapted to register with
one or move of a plurality of lateral orifices
28 in the wall of the tubular inner member
23 of the fuel supply bead in accordance
with a turning adjustnient of said regulat-
ing sleeve.

29 designates an operating arm attached .

to regulating sleeve 26 and extending out

uide housing 9 and valve stem 8, for ef-
fecting the turning adjustment of the regu-
lating sleeve above described.

In the above described construction the
associated fuel inlet head and regulating
sleeve 26 constitute a stationary piston, while
the upper chamber 14 containing the same
constitutes a movable cylinder for said pis-
ton, so that in an upward movement of the
valve stemn 8, the fuel contained in the lower
portion of the chamber 14 will be forcibly
gjected through the passage 15 onto the
spreading cone 18 aforesaid. :

The operation of the present improvement
in connection with the two-cyele engine con-
struction shown in ¥igs. 1 and 2 1s as fol-
lows:—

Assuming ' the explosion to have taken
place and the engine piston to have moved
down to its lower position uncovering the
usual outlet orifice of the ongine to permit
the escape of the waste products from the
mplosion chamber. With the uncovering of
.zid orifice, the main valve 7 is moved to its
open position to adrit air to the explosion
chamber to cffect o cooling of the same, as
well as to introduce the required supply of
air for the succeeding compressicn and ex-
plosion waciions of the engine. Coincident
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with said opening of the main valve 7 the
lateral passages 20 and 21 register to admit
a supply of air to the lower chamber 17 of
the valve stem 8 to remove the waste gases,
etc., therefrom. :

In the succeeding up-stroke of the piston,
and as the same is covering the outlet open-
ing aforesaid, the main valve 7 is moved to
its closed position, and the further up move-
ment of the piston acts to compress the con-
tents of the explosion chamber to the density
required to effect the explosion of the fuel

charge as said piston reaches the end of said

up stroke, With the described closing move-
ment of the main valve. 7, the passages
20, 21 are moved out of register, and with
the final upward movement of said main
valve, the supply of liquid fuel contained

in the lower portion of the upper chamber.

14 of sauid valve is forcibly ejected down
onto the spreader cone 18 to be exposed to

and absorbed by the hot and highly com-.
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pressed charge of air in the explosion chani-

ber to enrich the said charge of air and
render it explosive. With a subsequent ex-

_plosion of said charge a fresh cycle of the
-operations just described takes place,

In an engine of the four-cycle type, sub-
stantially the same operations as above take
place, except that the opening and closing
movements of the main valve 7 are slower
so that the main valve will open near the
end of the down stroke of the piston due
to an.explosion, remain open during the
succeetling up stroke and down stroke of
the engine piston, and then move to a closed
position as the piston commences a succeed-
ing up stroke, at the end of which the ex-
plosion takes place and during the down
stroke following such explosion.

Having thus fully described my said in-
vention what I claim as new and desire to
secure by Letters Patent, is:— ’
1. In u gas engine, an engine cylinder hav-
ing an inlet opening at one end and an out~
let orifice at its other end adapted to be un-
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covered by the piston, a main valve closing -

said inlet opening and having a carrying
stem formed with upper and lower chambers
connected by a communicating passage, the
lower chamber opening into the explosion
chamber, a hollow fuel supply head arranged
in the upper chamber aforesaid and forming
a piston therefor, a valve member carried
by said head and adn;ﬁt’ed to control the
communicating passage aforesaid, means for
helding said supply head in stationary rela-
tion to the main valve stem, and means for
imparting intérmittent reciprocation to said
main valve and stem, substantially as set
forth, : - .

2. In a gas engine, an engine cylinder
having an inlet opening at one end an outlet
orifice at its other end adapted to be un-
covered by the pisten, a main valve closing
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said inlet opening and having a carrying
stem formed with upper and lower cham-
bers connected by a communicating passage,
the lower chamber opening into the explo-
sion chamber, a hollow fuel supply head ar-
ranged in the upper chamber aforesaid and
forming a piston therefor, a valve member

. carried by said head adapted to control the
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communicating passage aforesaid, a supply
pipe carried by a fixed
and attached to said supply head to hold the
same stationary in relation to the stem of.the
main valve, and raeans for imparting inter-
mittent reciprocation to said main valve and
stem, substantially as set forth. .

3. In'a gas engine, an engine cylinder hav-
ing an inlet opening at one end and an oub-
let orifice at its other end adapted to be

- uncovered by the piston, a mam valve clos-
‘ing said inlet opening and having a carry-

ing stem - formed with upper and lower
chambers connected by a communicating
passage, the lower chamber opening inte the
explosion chamber, a hollow “fuel supply
head arranged in the upper chamber afore-
said and forming a piston therefor, a valve
member carried by said head and adapted
to control the communiditing passage shore-
said, a regulating sleeve assbéiated with said
supply head and formed with/a vertical pas-

. sage, the supply bead having outlel passages
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* mittent reciprocation to said main
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_to register with said vertical passage, a

adapted to register with said vertical pas-
sage, means for imparting a turning adjust-
ment to said regulating fsleeve, means for
holding the supply head dnd regulating
sleeve in stationary relation to the main
valve stem, and/means for imparting infer-
valve and
stem, substantially as set forth. _

4. In a gasengine, an engine cylinder hav-
ing an inlet opening at one end and an out-
let orifice at its other end adapted to be un-
covered by the piston, a main valve closing
said inlef opening and having a carrying
stem formed with upper and lower cham-
bers connected by. 2 communicating passays,
the lower chamber opening into the explo-
sion chamber, 4 hollow fuel supply head ar-
ranged in the upper chamber aforesaid and

forming a piston therefor, a valve member
carried by said hezd and adapted to control
the  communicating passage aforesaid, a
regulating sleevé associated with said supply
head and formed with a vertical passage, the

supply head having outlet passages adapted

part of the engine .
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lateral arm attached to said regulating
sleeve and adapted to effect a turning ad-
justment of the same, means for holding the
supply head and regulating sleeve in sta-
tionary relation to the main valve stem, and
means for imparting intermittent Teclpro-
cation to said main valve and stem, substan-
tially as set forth. »

5. In a gas engine, an engine cylinder hav-
ing an inlet.opening at one end and an out-
Jot oritice at its other end adapted to be un-
covered by the piston, a main valve closing
said inlet opening and having a carrying
stemn formed with upper and lower cham-
bers connected by a communicating passage,
the lower chamber opening into the éxplo-
sion chamber, 4 hollow fuel supply head ar-
ranged in the upper chamber aforesaid and
forming a piston therefor, a_valve member
carried by said head and adapted fo con-
trol the communicating passage aforesaid,
the said inlet head comprising two sections
and an interposed spring adapted to yield-
ingly hold said sections In proper relation,
means for holding said supply head in sta-
tionary relation to the main valve stem, and
means for imparting intermittent reciproca-
tion to said main valve and stem, substan-
tially as set forth,
~ 6. Inagas engine, an engine cylinder hav-
ing an inlet opening at one end and an out-
let orifice at its'other end adapted to be un-
covered by the piston, a main valve closing
said inlet opening and having a carrying
sten formed with upper and lower chambers
connected by a communicating passage, the
lower chamber opening into the explosion
chamber, a hollow fuel supply head arranged
in the upper chamber aforesaid and form-
ing a piston therefor, a valve member car-
-ried by said head and adapted to control the
communicating passage aforesaid, the said
inlet head comprising anj outer annular sec-
tion, and inner tubulaf seetion carrying the
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movable valve member of the aforesaid com- -

municating passage and a spring interposed
between said sections and adapted to hold
‘tho same in proper relation, means for hold-
ing said supply head in stationary relation
to the main valve stem, and means for im-
parting intermittent reciprecation to said
main valve and 'stem, substantially as seb
forth. : K

. Sigried at Chicago, Illinois, this'9th day
_of September 1918,

JAMES SHAW.

1586

116




