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To all whom 1t may concern:

Be it known that I, Oscar P. OSTERGREN, a
subject of the King of Sweden and N OTWay,

residing at New York city, county and State
of New York, have invented certain new and

useful Impmvements 1n Internal-Combustion

Kngines, of which the following is a specifica-

tion, reference being had to the ACCOMPAny-
Ing dra,wm‘s tormmo' a part thereof.

My mvenmon relates to 1nternal-com bustion
engines, and particularly to that class of in-
ternal-combustion engines oper ating upon the
two-cycle principle.

My invention 1"elates particularly to a novel
and improved means for admitting fuel to the
engine for motive purposes, and consists in
an improved construction of auxiliary com-
pressor and admission-valve and means timing
and controlling the Operamon of the said
valve.

My invention a,lso consists in an improved
means for storing fluid under pressure and
improved means Wh@l"@b)j‘ same may be util-
1zed for starting the engine.

My 1nvention also consists in certain novel
features and combinations of parts, as will

hereinafter more fully appear.

T'he main objects of my invention are to bal-
ance or equalize as to pressure the auxiliary
comprssing device used in controlling the ad-
mission of :tuel to provide for theextra com-
pression of 4 small quantity of fluid prior fto
1ts employment for purposes of forcing fuel
into the cylinder, and to so construct and Ax-
range the parts as to make it possible to em-
ploy an eccentric drive for the compressor,
and, further, to simplify and improve the re-
versing, power-storing, and starting mechan-
1SIM. | ~

I will now proceed to describe an internal-
combustion engine embodying my invention
and will then point out the novel features in
claims. -

In the drawings, Figure 1 is a view in cen-

tral vertical section of an internal-combustion
engline embodying my invention.

- Kig. 2154
view thereof in central vertical section at
right angles to that of Fig. 1. Fig. 3 isa top

view thereof. Fig. 4 is a detail view, in cen-
tral vertical lonmtudmal section, upon an en-
larged scale, of a needle-valve employed for
1eoulatm@ admlssu)n of fuel-oil. Iig. 5isa
detall view, also on an enlarged SC’Lle par-
tially in central longitudinal sectlon and par-
tially 1n side elevation, of the casing for the
fuel-admission valve and the atomizer, show-
ing the atomizing device in central section
and the admission-valve in elevation. Fig. 6
1s a detail view, in transverse section across
the main shaft ot the engine, showing the ec-
centric mechanism for opemting the auxil-
lary compressor. Fig. 7 1s a view in detail
transverse section of the casing or cylinder of
the auxiliary compressor. Hig.8showsa de-
tall perspective view of one of the atomizing-

aisks.

The engine herein illustrated comprises a
cylinder 1, supported by a frameworkor cas-
ing 2, a piston 3, a piston-rod 4, a pitman or
connecting-rod 5, connected thereto by means
of a cross-head 6, suitably cguided in slides 7
upon standards forming part of thecasing or
framework 2, a main shaft 8, journaled in
bearings 9, supported by the casing or frame-
worlk 2, and a crank 10, to ﬁhl(}h the lower
end of the pitman or connectmo-rod 518 con-
nected.

The eylinder 1 is provided with annular air-
admission ports 11 and annular exhaust-ports
12. The admission and exhaust ports 11
and 12 are located at such a point as to be
just uncovered by the piston 8 when at its
lowermost position. The piston 3is provided
with a deflector 13, arranged above distribut-

1ng Inlet-passages 14. When the piston is

at about its lowermost position, the inlet-pas-
sages 14 substantially register with admis-
sion-ports 11, while the said piston has at such
time overridden the exhaust-ports 12—that
1s to say, the deflector of the piston 14 will
be at such time just beneath the exhaust-
ports 12. While the piston 8 1smoving down-
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that when the distributing-passages 14 in the

are brought in registry with the in-

piston 3
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let-ports 11 air thus shehtly compressed will
How rapidly into the upper end of the cylin-
der to discharge the spent gases therein
through the exhaust-ports 12 and will replace
the said dead gases with fresh pure air. On
the upstroke a fresh charge of air will be

drawn into the lower end of the<ylinder be-

neath the piston to replace the air with which
t been
charged. An air-admission and check valve
is provided at 16, whose stem surrounds the
piston-rod 4 and frictionaily engages there-
with, whereby upon the first upper movement
of the piston and its rod the said valve will
have a tendency to open, while upon the first
downward movement thereof the said valve
will be closed. An abutment in the form of
a ring 17 18 arranged in the path of the valve
to limit 1ts movement. In the upward move-
ment of the piston 3 the air admitted to the
upper endof the cylinder will be compressed,
and as the piston movesup to a position quite
close to the upper cylinder-head 18 the air
will be compressed to a high degree and its
temperature greatly raised.

A valve-casing 19 18 secured to the top of.

the upper eylinder-head 18 and contains there-
in a fuel-admission valve 20 and a manually-
operated needle-valve 21. The manually-op-
erated needle-valve isarranged 1n a branch 22
of the casing 19, extending atb right angles to
the main portion thereot. A pipe 23, leading
from a source of oil-supply, connects with the
branch 22 of the casing 19 and admits o1l to

within the said casing under the control of
the needle-valve 21. A check-valve 24 1s pro-

vided between the needle-valve 21 and the in-
terior of the main portion of the casing 19 for
the purpose.of preventing backing up ot oil
toward the supply-pipe. - Thestem of the fuel-
admission valve 20 passes through a plurality
of disks 25 comprising atomizing means, and
a spring 26, surrounding the rear portion of
sald stem and bearing on one side against the
said disks and on the other side against a col-
lar 27, carried by said stem at its extreme end.
holds the valve nor mally ap to its seat. The
atomizing-disks 25 have fine perforations 28
therethrough, the pertorations of contiguous
disks being preferably out of alinement or
register. Oil admitted into the casing 19
must flow through the fine orifices 28 of the

disks 25, and Lence will be finely broken up
or subdivided before it can pass the valve 20 .

for admission into the cylinder.

An oil-cup 29, controlled by a plug-valve 30,
1s arranged to connect with the interior of the
casing 19 at the rear of the valve 20 and atom-
1zing-disks 25 for the purpose of admitting
oil other than the oil admitted through the
pipe 23 when desired. An electric plug 31 is

mounted In that portion of the casing 19 in
advance of the admission-valve 20 and may be
employed in starting up the engine for obtain-
65 Ing 1gnition within the cylinder.

A_fter the

end with an eccentric-rod 38, carried

engine has been running for a short time the
heating up of the upper head, together with
the temperature attained by the air due to its
oreat compression, will effect 1ionition without
emplm ment of 1gniting dwwe such as elec-
tric sparking pluﬂs

'So far 1 have described the fuel-oil-supply
means, but no means for forcing the fuel into
the cylinder against the pressure of air con-
tained therein. Such means is provided in
an auxiliary compressor designated as a whole
by the reference character 32 and operated
by an eccentric 33 upon the main shaft of the
engine. The compressor 32 comprises a cyl-
inder 34 and a piston 35, mounted therein. A
piston-rod 36, secured to the piston, is guided
in a slideway 37 and 1s connected at its lower
by an
eccentric-strap 39, fitted to the said eccentric
33. An equalizing-passage 40 communicates
with the interior ot the upper end of the cyl-
inder 1 and with the interior of the auxiliary
compressor-cylinder 34, near its upper end.
Anothér port or passage 41 leads from the in-
terior of said cylinder 34 and connects with
the 1interior of the casing 19 at the rear of the
admission-valve 20 and of the atomizing de-
vice 25 through a pipe 42. The piston 35 is
provided with a recess 43 on 1ts periphery, and
a crossover port or passage 44 communicates
with sald recess and with the upper end of the
cylinder 34. In one position of the pis
that 1s, 1n a position toward the lowest end of
1ts movement—the port or passage 41 1s ar-
ranged to directly communicate with the top
of the cylinder 34, the top of the piston hav-
ing moved beyond the said port or passage, so
as to uncover 1t, while upon its upward move-
ment the piston 1s arranged to override the
port or passage, so as to first entirely close
the said port or passage 41 and then later to
bring the recess 43 into register therewith, so
as to open the upper end of the cylinder 34
into the port or passage 41 through the cross-
over-port 44.

The operation of admitting fuel to the eyl-

inder for motive purposes and of regulating
the supply and correctly timing the admission
of same 1s as follows: Oil 1s admitted into the
casing 19 from a supply-pipe 23 either by
oravity or under slight pressure from the sup-
ply; and while the piston 35 of the auxiliary
compressor 1s in a position to uncover the port
or passage 41 to the upper end of eylinder 34
over the top of the said piston air which is
belng compressed by the main piston 3 of the
engine will be balanced both in front and at
the rear of the admission-valve 20 through
the equalizing-passage 40. As the auxiliary
compressor-piston 35 moves upward and over-
rides the port or passage 41 it will close com-
munication from the upper end ot the engine-
cylinder 1 to the upper end of the COMPTessor-
cylinder 34, and hence to the casing 19 at the

rear of the valve 20. A certain quantity of
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compressed air, however, will be locked in |

the upper end of the auxiliary compressor-
cylinder 34, and further movement of the
compressor-piston 35 will compress this air
to a higher tension. Finally in the further
upward movement of the compressor-piston
35 the port or passage 41 will be again opened
to the upper end of the cylinder 34 through
the recess 43 and crossover-port 44, when the

air thus confined in the upper end of the cyl-

inder 34 will be released into the pipe 42 to
the casing-19 behind atomizing device 25 and
will force oil contained in said casing through
the atomizing device past the admission-valve
20 and into the upper end of the cylinder 1
In a finely-divided condition. As before
stated, when first starting up the engine ig-
nition ot the oil thus sprayed in and combined
with the compressed air contained within the
cylinder 1 will be effected by means of an
electric sparking plug 81; but after the en-
gine has been running a short while the tem-
perature of the compressed air, combined with
the heat of the upper head of the cylinder
and which is preferably unjacketed, so that
1t may attain a high degree of heat, will be
sufficient to ignite the explosive mixture with-
out employment of the electric spark. It will
be noted that when the compressor-piston has
moved up far enough to admit the highly-
compressed air contained in the upper por-
tion of the auxiliary compressor - cylinder
through the crossover-port 44 and recess 43
to the pipe 42 and into casing 19 the equaliz-
ing-passage 40 will still be closed by the said
piston 35, so that the fluid under pressure ad-
mitted.behind the valve 20 will predominate
that contained in the eylinder in front there-
of, and the admission-valve 20 will be readily
opened.

In a former application, filed September 11,
1902, Serial No. 122,911, 1 have shown and
claimed means operated and timed in its op-
eration by an auxiliary compressor for ad-
mitting fuel through an admission-valve, and
hence I do not claim the same broadly herein.
In this present construction I have provided
equalizing means for substantially equalizing
the pressure above and below the compressor-

piston and means whereby a certain quantity

of fluid is compressed in a confined space be-
fore 1t is admitted to the admission - valve
chamber in order to make the operation of
the admission-valve quicker and more posi-
tive and 1n order to more exactly time the op-
eration of same.
ment and construction of the auxiliary com-
pressor and the ports and passages controlled
thereby I have been enabled to employ a sim-
ple form of operating mechanism for the said
compressor 1n the ordinary eccentric 33. For
the purpose of providing for the reversing of
the engine when desired I have loosely mount-
ed the eccentric 33 upon the engine-shaft 8
and have provided a sliding key 45, carried

Further, by the arrange-

by a stud 46, mounted to slide in a hollow por-
tion of the said shaft 8, said key 45 adapted,
in accordance with its position, to engage with
one or other of two recesses 47, with which
the hub of the eccentric is provided. An op-
erating-lever 48, fulcrumed to a link 49, in
turn fulerumed upon a stationary portion of
the engine, as at 50, engages the stud 48 and

‘moves same longitudinally to cause the key

45 to engage one or other of the slots or key-
ways 47. The slots or keyways 47 are shown
in a line with each other; but the key 45 pro-
jects in opposite directions beyond the pe-
riphery of the shaft 8, and hence locks the
eccentric 33 to the shaft at one hundred and
eighty degrees apart, according to its posi-
tion. While the key 45 issecured to the stud
46, 1t passes freely through open slots or key-
ways 51 in the shaft 8, so that while longitu-
dinal relative motion of the stud is permitted
with respect to the shaft 8 the two parts are
positively rotated in unison. The hub of the
eccentric 33 has a central recessed portion 52,
and when the key 45 is drawn to an interme-
diate position it will rotate freely in this re-
cess, so that at such time the eccentric will
be entirely disconnected from the shaft. Mov-
Ing the parts to this intermediate position will
therefore stop the engine by stopping the

fuel admitting and controlling mechanism. A

movement then in one direction or the other
of the lever 48 will tend to bring the parts in
a position to operate the engine in either one
direction or the other. The engine must be
initially started, however, and this may be
done by hand, as is usual in gas-engines, or
may be effected through the employment of
an auxiliary starting means now to be de-
scribed. ' | f

A tank or receiver 53 connects throucoh a
pipe 54 with the auxiliary compressor-cylin-
cder 34 near the lower end thereof, and a branch
pipe 55 1s connected through the upper end
of the equalizing-port 40 to the cylinder 34
near the upper end thereof. The main pipe

o4 1s provided with a check-valve 56, which

closes toward the receiver 53, while the branch
pipe 55 1s provided with a check-valve 57,
which closes toward the eylinder 84, but opens
toward the receiver 53. The check-valves 56
and 57 may conveniently be compound checls
and globe valves, so that they may be entirely
loclked in a closed position when desired. 1In
ordinary running and with the receiver 53
fully charged both valves mayv be closed. In
first starting up the engine valve 56 may be
unlocked, so that when the auxiliary com-
pressor-piston 35 moves upward to such a
point as to uncover the admission from pipe 54
into the lower end of the auxiliary compressor-
cylinder 32 admission of compressed fluid will
take place from the receiver 53 into the up-
per end of the main engine-cylinder 1. The
eccentric 33 having been locked to the engine-

I shaft in the proper position in accordance
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with which direction the engine is desired to
be operated, the engine may be run for two

or three strokes in a manner much similar to
that of an ordinary steam-engine, the com-
pressor-piston 35 acting as a valve to open and
close admission in a similar manner to that ot
the slide-valve of a steam-engine. After the
engine has run one or two strokes the oil-
valve may be opened and fuel admitted for
the purpose of then running the engine as an
internal-combustion engine. After the first
explosion the valve 56 may be closed, while
the wheel of the valve 57 may be turned so
as to permit the said check-valve to operate.
Successive strokes of the engine will succes-
sively return at each stroke a small quantity
of compressed fluid to the tank 53 until it is

finally recharged. Whenrecharged, the wheel

of the valve 57 may be turned to lock the

check-valve to its seat, and the receiver will
then be ready to supply motive fluid for again
starting the engine when desired. 1t will of
course be understood that the check-valves 56
and 57, being set in opposite directions, will
operate the one to prevent backing up of com-
pressed fluid into the tank and the other to pre-

vent passage thercthrough in a direction to-

ward the engine. Pipes of different size are

provided for the reason that when admission |

it is advantageous to have same
pipe of large dimensions in.order
to prevent throttling and wire-drawing, while
it is further advantageous to return fluid
through a small pipe in order not to drain the
engine to too great an extent. When the en-
gine 1s running under normal conditions, the
check - valves themselves will theoretically
keep the pipes closed; but for additional
safety it 1s considered better to provide lock-
Ing means t'lere'for, so asto positively prevent
their opening.
1t will be obvious that the for egoing is but
one embodiment of my invention and let the
same 1s capable of many and varied modifica-
tions within the spirit and scope of my 1nven-
tion, and, further, that certain parts may be
employed 1n connection with other parts of
different construction. Ilence I donotdesire
to be limited only to the preeise details of con-
struction and combination of parts herein.

What I claim 15—

1. In an internal - combustion engine the
combination with a cylinder and-a piston there-
in, of a fuel-admission valve communicating
with the interior of the cylinder, and a com-
pressor comprising a cylinder and a piston, for
operating said valve, the piston ot said com-
pressor equalized as to fluid-pressure within

1s required

the said engine-cylinder by admission above
and below same of fluid from the working end
of said cylinder.

9. In an 1nternal - combustion engine the |
COI[lblI]ELElOD withacylinderandapiston there-
in, of a fuel-admission valve communicating
with the interior of the eylinder, a compressor

771,320

arranged in its operation to open the fuel-ad-
mission valve and admit fuel therethrough,
said compressor containing means for confin-
ing and compressing a pwdetel ‘mined quan-
tity of fluid prior to its delivery for the pur-
pose of operating the SELIC valve. and an atom-
izing-chamber interposed between said com-
pressor and fuel-valve, having means for ad-
mitting oil to it and means for dividing oil
w1thm 1t 1nto small masses.

3. In an internal - combustion engine the
combination with acylinderanda piston there-
in, of a fuel-admission valve communicating
with the interior of the cylinder and a com-
pressor comprising a cylinder and a piston

therefrom to the admlssmn—valve chamber,
and said piston arranged 1n its operation- to
uncover and then to override the said passage
and provided with a crossover-port arranged
in the further movement of said piston to
aoain establish communication between the
said compressor-cylinder and the fuel-admis-
sion-valve chamber. |

4. In an internal - combustion engine the
combination with a cylinder and a piston there-
in, of a fuel-admission valve communicating
with the interior of the cylinder, and a com-
pressor comprising a cylinder and a piston
therein, said cylinder having passages leading
from one side of its piston to the engine- cyl
inder in front of the fuel-admission valve,
and from the other side of its piston to the
fuel-admission-valve casing at the rear of the
said valve, both ends of said compression-
cvlinder being closed, said piston adapted 1n

ite movement to uncover and override both

sald passages and provided with a crossover-
port arrangedin the further movement of said
piston to again establish communication be-
tween the sald compressor-cylinder and the
fuel-admission-valve chamber.

5. In an internal-combustion engine the
combination with a cylinder and a piston there-
in, of a fuel-admission valve communicating
with the interior of the cylinder, and a com-
pressor comprising a cylinder and a piston
therein, sald eylinder having passages con-
necting one end thereof both to the engine-
cylinder in front of the fuel-admission vatve,
and to the fuel-admission-valve casing in rear
of the said valve, said piston arranged in its
movement to uncover and override both said
passages and provided with a crossover-port
arranged in the further movement of said pis-
ton to again establish communication between
the said compression-cylinder and the tuel-
admission-valve chamber.

6. In an internal-combustion engine the
combination withacylinder and a piston there-
in, of a fuel-admission valve communicating
with the interior of the cylinder, and a com-
pressor comprising a cylinder and a piston
therein, said cylinder having passages lead-
ing from one end thereof to che engine-cylin-

therein, said cyhnder having a passage leading
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der in front of the fuel-admission valve, and
from the other end thereof to the fuel-admis-
sion-valve casing in rear of said valve, and
having also a balancing-passage connecting its
ends, said piston arranged in its movements
to uncover and override both the balancing-
passage and the passage leading to the fuel-
admission-valve chamber and promded with a
crossover-port arranged in the further move-
ment of said piston, after said passages are
overridden, to again establish communication
between the S&Id COmMpressor- cyhnder and tlle
fuel-admission-valve chamber.

7. In an internal -combustion engine the
combination with acylinder and a piston there-
in, of a fuel-admission valve comprising a
valve-chamber and a valve-plug mounted
therein, an atomizer in said valve-chamber
having a plurality of small perforations or
passages adapted to receive oil, and an auxil-
1ary compressor comprising a cylinder and a
p1ston, sald compressor having a passage lead-
ing from its cylinder to said valve-casing at
the rear of said atomizer, and arranged to ad-
mit compressed air to said passage at one point
in the cycle of the engine.

3. In an internal-combustion engine, the
combination withacylinder and a piston there-
in, oi a fuel-admission valve comprising a
valve-chamber and a valve-plue mounted
therein, an atomizer in said valve-chamber
comprising disks having small longitudinal
pertorations,the perforationsof adjacent dislks
being staggered, and an auxiliary compressor
comprising a cylinder and a piston, said com-
pressor having a passage leading from its cyl-
inder to said valve- -casing at the rear of sald
atomizer, said compressor arranged to admit
fluid under pressure to said valve- chamber at
one point in the cycle of the engine.

9. In an imternal-combustion engine the
combination with a cylinder and a piston there-
1n, of a fuel-admission valve communicating
with the interior of the cylinder, and a com-
pressor comprising a oylmcher and 2 piston,
for operating said valve, said compressor hav-
Ing an equalizing-passage 40, and a port or
passage4l leading tothe fuel-admission-valve
chamber, said piston adapted inits movement
to override both saicdl passages, and provided
with a recess 43 on its periphery arranged to
register with the port or passage 41, and 3]
crossover-port 44.

10. 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 thecylinder. a com-
pressor comprising a cylinder and a piston
therein, said cylinder having a passage lead-

Ing therefrom to the admission-valve cham-
ber, and said piston adapted in its operation
to override the said passage and provided with

a crossover-portarranged inthe further move-
ment of said piston to again establish com-
munication between the. S&Id compressor-cyl-

&

mder and fuel-admission-valve chamber, ec-

centric mechanism for operating said com-
pressor-piston, and reversing means for re-
versing the position of the eccentric mechan-
1SIm. |
11. In an internal-combustion engine the
combination with a cylinder and a piston
therein, a fuel
pressor comprising a cylinder and a recipro-
cating piston therein, of a storage-tank con-
necting with said COMPTESSOr- cylmdel .thesaid

connection arranged to be overridden by the

compressor-piston In its reciprocation.

12. In an internal-combustion engine the
combination with a ecylinder and a piston
therein, a fuel-admission valve, and a com-
pressor comprising a cylinder and a Iecipro-
cating piston therein, of a storage-tank con-
necting with said compressor-cylinder, the said

connection arranged to be overridden by the

compressor-piston in its reciprocation, said
storage-tank having asecond connection with
the sald compressor-cylinder, adapted to be
overridden by the said compressor- piston
when moving 1n the opposite direction.

13. In an mtemal combustion engine the
combination with a cylinder and a piston
therein, a fuel-admission valve, and a com-
pressor comprising a cylinder and a recipro-
cating piston therein, of a storage-tank hav-
ing two connections of different size commu-
niC‘Ltil’lﬁ with said compressor-cylinder at
points one above the other, and both ad‘Lpted
to be overridden by the said compressor-pis-
ton 1n 1ts reciprocation. ~

14. In an internal-combustion engine the
combination with a cylinder and a piston

- therein, a fuel-admission valve, and a com-

pressor comprising a cylinder and a recipro-
cating piston therem of a storage-tank hav-
ing two connections of different size commu-
nicating with said compressor-cylinder at
points one above the other, and both acdapted
to be overridden by the said COMPressor-pis-
ton 1n 1ts reciprocation, said connections pro-
vided with check-valves opening In opposite
directions.

15. In an internal-combustion engine the
combination with a cylinder and a piston
therein, a fuel-admission valve, and a com-
pressor comprising a cylinder and a recipro-
cating piston therein, of a storage-tank hav-
ing two connections of different size commu-
nicating with said compressor - cylinder at
points one above the other, and both adapted
to be overridden by the said compressor-pis-
ton 1n 1ts reciprocation, said connections pro-
vided with check-valves opening in opposite
directions, said check-valves having means for
pos1twely locking them 1in a closed position.
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