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nliial—

To all whom it May CORCErTv: | | valve is similar to the engine shown 1in the

Be it known that I, OSCAR PATRIC OSTER- before-mentioned copending application and

GREN, & subject of the King of Sweden and | elaimed therein. Hence I will give but a briet
Norway, and a resident of New York city, description of the same herein as forming no

5 county and State of New York, haveinvented | part of this invention and will then deseribe
cortain new and useful Improvements 1n In- | in detail the novel features embodied in the
rernal-Combustion Engines, of which the fol- | fuel-admission valve.

lowing 18 a specification, reference being had The engine comprises & closed casing 1, a
to the aecompanyingdrawing‘s, forming a part cylinder 2, & piston 3, & connecting-rod 4, &
10 thereof. crank 5, and an engine-shaft 6. The con-

My invention rolates to improvements :n | necting-rod 4 1s connected to the crank 5 and
internal-combustion engines,and particularly | to the piston 3 and operates within the closed
to that class of internal-combustion engines casing 1. Piston 318 provided at its upper
-~ employing a heavy oil, such as petroleum or | Or real end with an annular deflector 7 and
15 kerosene, as fuel. - has ports 3 therein for admitting compressed
My invention relates specifically to an im- | air to within the deflector 7. The cylinder
proved fuol-admission valve and. means for | 2 is provided sircumferentially with inlet-
operating same. - | ports 9 and oxhaust-ports 10. The inlet-ports
My present invention is an improvement on 0 connect with the interior of the closed cas-

20 the fuel-admission and correlated parts dis- | ing 1., The exhaust-ports 10 connect with an
closed and claimed in my copending applica- annular chamber 11, arranged around the
tion, Serial No. 122,911, filed September 11, | casing 1, and from thence pass through a noz-
1902. zle 12, forming part of an ejector. T'he rear

In my present invention I provide a fluid end of the cylinder 18 provided with a head

25 connection or nassage between the discharge | 13, which supporls a fuel -admission valve
comprising a casing 14, & valve-plug 19, a

side of the fuel-admission valve and the rear
of the pressure-operating means therefor, SO pre_ssure-operamd diaphragm 16, a spring 17,
a regulating-screw 18, and an inclosing cap

as to maintain a balance of pressures thereat,
or cover 19. The valve-casing 14 is in com-

-or,inother words, when pressure accumulates 1n
munication, through a channel 20, check-

g0 upon the discharge side of the valve there
will be no tendency thereby to open thevalve. | valve 21, pipe 22, heating-coil 23, arranged

The valve is designed to be operated by an

independent pressure-actuat.ed means upon

" aecumulation of pressure in an independent
35 chamber.

My invention eurther consists in certain
novel details of constr netion and combination
of parts, as will hereinafter be more fully sot
forth, and other advantages will appear here-

40 inatter.

In the drawings, Figurel represents a cen-
tral sectional elevation through an internal-
combustion engine and fnel-admission valve
therefor embodying my invention. Fig. 218

45 a detail sectional view, on a larger scale, of

‘the frnel-admission valve and cortain corre-

24, with a source of fuel-supply. The valve-
casingl4isfurtherin communication,through

compressor 26. The compressor 26 comprises
5 compression chamber or cylinder 27 and a
compression-piston 28, connected by & piston-
vod 29 and a cam-follower 30 with an oper-
ating-cam 381, mounted upon the main shaft
6. The auxiliary compressor has also a con-
nection 32 with the upper end of the cylinder
9. A suitable electric starting - plug 33 18
mounted 10 the end or head of the cylinder
or may be located olsewhere in any conven-
jent position.

The engine is designed to operate upon a
two-cycle plane. Each downward stroke is

The engine herein illustrated in all parts
o working stroke. At practically the com-

oxcept those relating to the fuel-admission

within the nozzle 12 of the ejector, and pipe

a pipe 29, with the upper end of an auxiliary.
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pletion of each downward stroke pist_on-poi*ts | never act to oppose the GIOSing' of the said

Sare brought opposite the cylinderinlet-ports | valve,. By reason of this substantially bal-

9, while the exhaust-ports 10 are uncovered. | anced condition of the valve I am enabled to

Atmospheric alr, which has been drawn into employ a very light spring 17 and to very

?’4

5 the closed ecasing 1 during a previous down- ,'delicately adjust the spring by means of the

ward stroke of the piston and which has been | screw 18. The valve will then be opened at

slightly compressed by the last downward exactly the right moment by the compression

Stroke of the piston, will be admitted to with- | of the fluid by the auxiliary COmMPressor-pis-

in the deflector 7 of the piston and in rush- | ton 28, and T am certain to obtain admission,

I> Ing in will drive out the dead products of |

combustion from the previous stroke. Each | mined point in the cycle or operation of the
downward movement of the piston will com- engine. S -

press a charge of air thus admitted, at the I have herein shown the passage leading

Same time driving in a new charge into the | from the discharge side of the valve 15 to the

I5 casing. Just about the moment the piston | rear of the operating-diaphragm 16 as being

| reaches the top of its stroke the anxiliary | formed through the valve-plug itself. It ig

compressor-piston 28, which is reciprocated | of course obvions that this passage may be

by the cawm 31, will have been moved up- | formed elsewhere, if desired, and that other

wardly to a point sutficient to open the fuel- | modifications of the device herein shown and

20 admission valve 15, s0 as to admit foel into | deseribed are possible within the spirit and

7!

| and hence ignition, at the correct predeter-

8a

thecompressed-airchargewithin the cylinder- | scope of my invention. It will also be un-

head. Thecylinder-head13beingunjaeketed derstood that my improved admission fgel-
will during the ranning of the engine be ex- valve may be employed with designs of dif-

tremely hot, and such heat will be sufficient | ferent form and construction than that shown

25 1o ignite the next charge of compressed air herein,

- and oil to form a motive finid under great What Iclaim is— |
pressure for the succeeding downward work- 1. In an Internal-combustion engine, the
ing stroke of the piston prior to the heating | combination with a cylinder and a piston
up of the head 13. The electric starting- ' ion va .

30 plug 53 may be employed to ignite the charge; | passage of fuel to the cylinder, and balanced
but after the engine is onee started such ig- | as to pressure within the ¢ylinder by admis-

nition-plug will not be necessary. sion of the fluid under pressure therein to

‘A constant supply of liquid fuel, such gg g | both ends of said valve, pressure-operated
: heavy oil, is supplied through pipe 24, heater | means for operating said valve, and means

- 35 23, pipe 22, and check-valve 21 to the fuel- for supplying pressure to said pressure-oper-
' admission valve15. When the auxiliary com- ated means at a predetermined point in the

pressor-pision 28 is below the level of the stroke of the engine. | |

port 32, as it will be during a portion of the | 2. In an internal-combustion engine, the

strokeofthe engine,the cam 31,beingsoformed combination with a cylinder and ga piston

40 and constructed as to produce such move- | therein, of afuel-admission valve controlling -

ment, will be equalized through the rear end | passage of fuel to within the cylinder, and
of the eylinder, port 32, auxiliary compressor- | having a balancing - passage atfording com-
cylinder 27, and pPipe 25 upon both sides of | munication at al] times from within the cyl-
the face of the fuel-admission valve 15 and

inder at the front of said valve to the rear
45 the action of the spring 17 will be such as to. thereof, pressure-operated means for operat-
hold the valve at its seat. When the auxil.

Ingsaid valve, and means for Supplying pres-
1ary piston 28 is raised by the action of the

sure to said pressure - operated means at a
cam 31 to a point above the port 32, the said predetermined point in the stroke of the en-
port will be closed and the fluid above the | o
.50 moving piston 28 wil] be compressed until

finally the pressure thereof rising to a point
sufficient to overcome the pressurein the op-
posite direction wil] slightly lift the dia-
. Phragm 16, and with it the valve 15, into the
55 rear end of the cylinder 2 behind the piston.
Such admission will continue to take place
for so long a time as the valve 15 is left open.
It will be remembered, however, that at the
time piston 28 ig rising to compress the fluid
6o above it and has cuf off circulation through
the port or bassage o2 the piston 3 will also
be rising and creating a greater pressure in
the rear end of the cylinder 2. To prevent
this pressure acting against the opening of

therein, of a fuel-admission valve controlling
passage of fuel to within the cylinder, pres-
Sure-operated means for operating the valve,
sald pressure-operated means being in con-
stant communication, through g balancing-
bassage, with theinterior of the cylinder, and
means for supplying pressure to the oppo-
site side of said pressure-operated means at
a predetermined point in the stroke of the

engine.

therein, of a fuel-ad mission valve, comprising-
a hollow valve-plug, adapted to control pas--
sage of fuel to within the cylinder, but hav- -
ing an opening through its hollow portion -
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connecting the interior of the cylinder with |

the rear of the valve-plug, pressu re-operated
means for operating the valve, and means
for supplying pressure to said pressure-oper-
ated means at & predetermined point in the
stroke of the engine.

5. In an internal-combustion engine, the
combination with a eylinder and a piston
therein, of a fuel-admission valve controlling
passage of fuel to the cylinder, and balanced
as to pressure within the cylinder by the
fluid under pressure therein, a diaphragm
connected to said valve, and means for sup-
plying pressure veneath said diaphragm to
operate said valve at a predetermined point
in the stroke of the engipe.

¢ In an internal-combustion engine, the
combination with a eylinder and a piston
therein, of a fuel-admission valve controlling
passage of fuel to within the eylinder, a dia-
phragm connected to said valve, constituting
pressure-operated means for operating said
valve, said diaphragm being open upon one
side, through a balancing-passage, with the
shterior of the cylinder, and means for sup-
plying pressure 1o the opposite side of said
diaphragm at a predetermined point in the
stroke of the engine. : |

7. In an internal-combustion engine, the
combination with & cylinder and a piston
therein, of a fuel-ad mission valve comprising
a hollow valve-plug, adapted to control pas-
sage of fuel to within the eylinder, but hav-
ing an opening through its hollow portion
connecting the interior of the eylinder with
the rear of the valve-plug and with the rear
of a diaphragm connected thereto, a dia-
phragm connected to said valve, and means
for supplying pressure upon the opposite side
of said diaphragm to operate said valve at a
predetermined point in the stroke of the en-
cine.

8. In an

combination with a

internal-combustion engine, the
cylinder and a piston

thevein, of & ruel-admission valve communi- |

99

‘means for operating the valve,

| valve-plug 15 fitted thereto,

cating with the interior of the cylinder, a main
passage leading from within the cylinder to
behind the valve -face, Pressure - operated

_ said pressure-
operated mneans connected upon one side
thereof, through & balaneing-passage, with
the interior of the cylinder,
ated by the engine in its movement for clos-
ing the said main passage, and for compress-
ing flnid to operate the fluid-pressure-operat-
ing means. -

9. In an internal-combustion engine, the
combination with a cylinder and a piston
therein, of a fuel-admission valve communi-
cating with the interior of the cylinder, a main.
passage leading from within the cylinder to
the rear of the said valve-face, pressure-ob-
orated means for operating the valve, said
pressure-()perated means connected upon one
side thereof, through & balancing - passage,
with the interior of the eylinder, an auxiliary

compressor adapted in its movement to close

the main passage to COmMPress fluid therein
to actuate the pressure-operated means, and
means in the engine for operating the auxil-
jary compressor. |

10. In an internal-combustion engine, the
combination with a cylinder and a piston
therein, of a valve-casing 14, having a con-
nection with the interior of the cylinder, a
a diaphragm 16

and means oper-
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for operating the sald valve, said diaphragm

being open upon one side to the interior of the
cylinder, a maln passage 95 leading from the
opposite side of the diaphragm 16 to within
the eylinder, an auxiliary compressot for clos-
ing the said main passage UpoL the eylinder
side, and compressing the fluid remaining
therein beneath the diaphragm to operate the
said valve, substantially as and for the pur-
poses set forth. |
| OSCAR P. OSTERGREN.
Witnesses: a
C. F. CARRINGTON,

' D. HowarD HAYWOOD.
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