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To all whom it may concern:
Be it known that I, Epwarp Moorg, of
Syracuse, 1n the county of Onondaga, in the

State of New York, have invented new and
useful Improvements in Internal-Combus-

tion Engines, of which the following, taken
in connection with the accompanying draw-
ings, 1s a full, elear, end exact description.
This invention relates to certain improve-
ments in internal combustion engines of the
reciprocatory - piston two-cycle type 1n
which the combustible fluid 1s compressed
and ignited at the end of each compression
stroke and the spent gases are discharged
and fresh fuel supplied at the end of the
out stroke of the piston. It is, therefore,

‘necessary in this type of engine to admit

the explosive charge and discharge the
spent gases at each cycle of movement of the
piston and although this intake and exhaust
1s almost instantaneous and practically si-
multaneous, it, nevertheless, requires an a}i-

preciablé period of time to permit the cy

inder to properly cleanse itself of the spent
gases and to admit a proper amount of ex-
glosi‘ve fuel so that -in practice the power

ecreases as the speed of the engine 1n-
creases particularly when the speed 1s such
that the interval of time between the open-
ing and closing of the ports by the piston
will not allow the entrance of a proper
amount of fuel and cleansing of the cylin-
der from spent gases. |

My main object, therefore, is to provide
means whereby the leads of the ports may
be varied to maintain a more uniform inter-
val of time between the opening and closing
of the ports under varying speeds so as to
allow the entrance of practically the same
amount of explosive mixture, and complete
cleansing of the cylinder from spent gases
under high speed as under low speed there-
by not only increasing the power as the
speed of the engine increases but allowing
the engine to be run at a very much In-
creased speed over that of the ordinary en-
gine of this type. '

Other objects and uses will be brought out
in the following description.

In the drawings—Figure 1 1s a vertical
sectional view of a three-port liquid hydro-
carbon engine embodying the varlous fea-
tures of my invention. IK1gs. 2, 3 and 4 are
sectional views taken respectively on lines
2—92,3—3, and 44, Fig. 1. Fig. 5 i1s a sec-
tional view taken on line 5—5, Fig. 4.

cylinder —1

der —8

Fig. 6 1s a face view of a
lower cylinder head showing the oil-inlef

portion of the

leading to the cross-head guide. Figs. 7 and

8 are detached transverse sectional views

through the auxiliary inlet and exhaust

ports showing the auxiliary valves therein.
view of the valve operating

Fig..9 1s a face
mechanism. | y

This engine comprises a water - Jacketed
which 1s supported by suit-
able posts or rods —2— upon a suitable
supporting base or crank case —3-— and 1s
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provided with opposite end heads —4— and

5— forming a. piston chamber —6— In
which is movable a main piston —7—. The
lower head —4— is provided with an inte-
gral cylinder —8— coaxial with and pro-
jecting into the lower end of the cylinder
—1— for receiving and guiding an auxil-
iary piston —9— which 1is rigidly connected
to the piston —7— by a coaxial connecting
rod —10— passing through and guided i
a bushing —11— in the upper end of the
auxiliary eylinder —8— which is otherwise
closed at its upper end. This auxiliary cylin-
is of somewhat less diameter than
the piston chamber into which 1t projects to
allow ample clearance for the piston —7—,
in its movement from one end of the cylin-
der to the other without unnecessarily elon-
oating said cylinder, the piston —7— being

chambered out from the bottom upward to

provide ample clearance between 1t and the
guide cylinder —8— and at the same time
materially lightening the main piston —7

In like manner the piston —9— 1s cham-
bered out from its bottom upward for re-
ceiving the end of a connecting rod —12—,
the latter having its upper end connected to
a hollow wrist pin —18— and its lower end
connected to a crank arm —14
shaft —15—. The wrist pin —13— 18 pro-
vided with a central oil passage —16— and
branch passages —17— and —18—, the
branch —17— communicating with an o1l

passage —19— extending through the upper

portion of the piston —9— while the lower
branch passage'—18— communicates with a
Jengthwise passage —20-— 1n the rod —12—
and leads to the crank bearing —14—. - The
guide cylinder —8— is provided at one side
Intermediate the stroke of the piston —9—

with a port —22— which communicates with

an oil pass —28—, the latter being connect-

 ed to an oil cup —21— shown by dotted
lines in Fig. 1. The piston —9— serves not
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only as a cross head for guiding the main

piston —7— in its reciprocatorfr movement
but together with the guide cylinder —8——
constitutes a pump for drawing the oil from

the source of supply through the port —22— |

and into the cylinder —8— on the down
stroke of the piston —9— and forcibly ex-
pels such o1l from the cylinder —8— through
the ports —19—, —17— and —16— and
thence through the passages —18— and
—20— to the wrist pin or bearing —14-
on the main crank shaft —15—. The upper
head of the cylinder —1— is provided with
a central opening —24— for the reception
of a suitable spark plug, not shown, but
which is secured in the usual manner and
conmected to a source of electrical energy,
also not shown, for igniting the explosive
mixture at the end of each compression
stroke of the main piston —7

(—.

As best seen in Fig. 1, this engine is what
1s commonly known as the three-port type
and 1s provided with the usual intake ports
—20— and —26— and main exhaust port
—27— but in order to carry out the objects
of my invention, namely to vary the lead
and thereby maintain a more uniform inter-
val of time between the opening and closing
of the ports under varying speeds so as to
allow the entrance of practically ‘the same
amount of explosive mixture and complete
cleansing of the cylinder under high speed
as under low speed, the cylinder —1— is
provided with auxiliary intake ports —25’—
and —26"— and an auxiliary exhaust port
—27"—. The intake port —25— is located
as usual in one side of the cylinder just at
the end of the piston —11— when the latter
is at the extreme limit of its compression
stroke to permit the entrance of the explo-
sive mixture from a suitable carbureter, not
shown, to the lower end of the piston cham-
ber —6— beneath the piston —7— which
charge 1s compressed by the down stroke of
the piston and forced through a suitable
port —28— and by-pass —29— into and
through the port —26— above the piston
when said port is uncovered by the extreme
downward movement of the piston —7—,
the inflowing charge being deflected up-
wardly by a plate —30— on the upper end
of the piston —7— at one side of the center
of the cylinder thereby aiding in the exhaust
of the spent gases through the exhaust port
—27— and thence to the atmosphere or to a
suitable muffler, not shown, through an ex-
haust conduit —31—. The auxiliary intake
port —25"— 1s located just below but in
close proximity to the main intake port

—925— to advance the lead of the intake of

the explosive mixture on the upstroke of the
piston thereby increasing the interval of
time between the period of complete open-
ing and closing of the intake ports, the flow
of the explosive mixture through the auxil-

048,336

1ary intake port being controlled by a suit-
able rock-valve —32—. The by-pass intake
port —26"— 1s located just above but in
close proximity to the intake port —26— to

advance the lead of intake into the explo-

ston chamber and thereby prolong the in-
terval of time between the opening and clos-
ing of these ports, the flow of the explosive

70

mixture through the auxiliary port —26’—

bemng controlled by a rock-valve —33—
similar to the valve —82—. The auxiliary
exhaust port —27'— is located just above

and 1 close proximity to the main exhaust
port —27— and also serves to advance the

lead of exhaust and to prolong the interval

of time between the complete opening and

closing of the exhaust port, the exhaust of
the spent gases through the port —27’— be-
ing controlled by a valve —84— similar to
the valves —32— and —83—. These valves
—382—, —383— and —34— are provided
with recesses in one side thereof and mov-
able into and out of registration with their
respective ports —25’-— —26"— and —27'—

“but when the engine is running at low speed

these valves are preferably adjusted to close
their respective ports as shown in Fig, 1.
On the other hand, as the speed of the en-
gine increases these valves may be gradually
adjusted preferably simultaneously by means
of a hand piece —38— to open their respec-
tive ports so as to advance the lead thereof
thereby lengthening or extending the area
of the intake and exhaust ports as the speed
of the engine increases. That is, under in-
creasing speed of the engine, these valves
may be gradually opened as the speed of the
engine increases thereby prolonging the in-
terval of time between the maximum open-
ing and complete closing of the intake and
exhaust ports and permitting the entrance
of practically the same charge of fuel under
high speed as under low speed and also

maintaining the exhaust ports open a suffi-
clent length of time to permit a thorough

cleansing of the cylinder from spent gases.
These auxiliary intake and exhaust ports to-
gether with their respective valves consti-

tute means for varying the lead or point of

cut off of their respective ports and al-
though the auxiliary ports are shown as
separate openings Into the cylinder each
auxiliary port is regarded as a part of the
main port or an extension thereof, but for
clearness of interpretation the ports —26—
and —26’— will be termed in the claims inlet
ports as distinguished from the intake ports
—25— and —25’— and when the terms in-
take port, inlet port and exhaust port are
used 1n the claim, they are each to be inter-
preted as including their respective auxil-

1ary ports.
%ha;t 1 claim 1s: .
1. In a two-cycle internal combustion en-

gine, a cylinder, a piston movable in the
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- the efiective length of the intake port of the.
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cylinder, said cylinder having an inlet port
and an exhaust port so located as to be con-
troiled by the piston, and mechanism for
simultanecusly e*{tendmr the efiective
Iengihs of both ports. :

2. In a two-cyele internal combustion en-

gine, & cylinder and a piston movable there-
i1, said ¢ ﬂmaer La‘m":f“ an mlet port and

on exhaust port, both p@ris be eing so located
as i{o be conir olled by the pisten, and con-
nected valves operable Sf*mt_imm@us_{y for
extending the efective lengths of both ports.

3. in a two-cycle mtemﬁ,}; combustion en-
gine, a cylinder and 2 piston movable there-
m said calmder having & combustion cham-

er In one end and a compression chamber in
its opposite end, the combustion eh@mber
bﬂm g pro vided with an inlet port and an ex-
naust port, and the compression chamber
having an mta&e pOrt, said ports bemg SO
located as tc be controlled by the pision,
and means 1‘1@1hdmg a valve for extending

com i)ressw*l chamber.

4. In a two-cycle internal c&mbustlﬁn- en-
gine, a cylinder and a piston movable there-
in, said cwm der having a combustion cham-
ber in one end and & comp?‘esswn chamber in
its opposite end, the combustion chamber
having an inlet part and an exhaust port,

ﬂna the compression chamber having an in.

(alte port, said vports being so located as to
controlled by the plst(m and meshamsm
or '**Eryi.-,, the effective icn {Jﬁs oi all the
xorts simulianeosusly.,
5. In a two-cycels internal combustion en-
gine, & cylinder and a piston mevable there-

1 o
e
2,
i

ot

in, sald cyimd er having an inlet port and

an exhaust port, oocth poris peing so located
2s to be controlled by the ms‘i&@nj and con-
nected rotary valves operable manually for
mmultaneously varying the effective lﬁngths
of both ports. ~

6. In an internal combustion engme @

cylinder and a piston movable therein, said |

'}

'I

| provided —mh AN I
| pory, and the mmp“esgmn chamber naving

cylinder having a main inlet port and an
auxiliary inlet port, and also provided with
a main exhaust port and an suxiliary ex-
haust port, said ports being so located as to
be controlled by the piston,and separate con-
nected valves @pem@ie mmuitaﬂe@m}r 1or

controlling the pasmgﬂ of the gases thmugh
said auﬂﬂm"}? mws

o0

7. In a two-cycle internal cembustmn en-

gineg, & cylinder and a piston movable there-
in, said cylinder having an inlet port and an

| CﬁhﬁUSb port, both 'wr’ts being so located as

to be contmﬂed b m:n.u piston, separate rotar
7

valves in smd ports for varying the effective

lengths of such ports, and means for simil-
tane@usiy actuating said valves.

8. In g
gine, & cﬂmder and & piston movable there
mﬁ said cylinder having a combustion @ham-
ber 1n one end md mmpmssmn chamber in

G0

, LWOo- @yde internal combustion en-

a5

its opposite end, the ﬁ@mbmmﬁ@n chamber beu :

NG m@mﬂcﬂ WE'U.:-. an 1niet port and an ex
haust port, and the com; ression chamber

}mmm an intake port, ail “of said ports bﬂ |

ng so located as to be controlled b by the pis-

70

ton, and connected valves @%ﬁ.mle Mani-

‘“ﬂy ror mmuitﬁneeml y varying the mﬁ@cﬁswe
lengths of ail of the p@rtﬂ'

9. Tn & bwo- cycle internal mmbustmn en-

ging, & ¢cyhinder having a ﬁ@ﬂﬂbLSblﬁﬂ eﬂam-

ber 1n one end and 2 cOMPression cnamper in

5

its opposite end, 2 p.e.sfma movable in said

the c mnusw.m_ chamber baing

niet port and an @ hamsﬁ;

chambers,

an intake port, seid ports b oeing SO hcﬂted s
to be controlled oy the piston, rotary valves

80

in said ports, and means for mmﬂm “leousiy |

eperﬁmg said valves.

In witness Wﬁﬂfﬂ@f L
my hand this bth day of September 1908.
HDWARD M w\) RE,

Witnesses:
H. K. Cmasz,
C&L @LIN‘P Mu Jﬂ G@ORMAGE_,.

have hereunto sst &
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