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Lo all whom it muy concern:

Be it known that I, Groree J. Gary, a citi-
zen of the United States, residing at San
Diego, in the county of San Diego and
State of California, have invented a cer-
tain new and useful Two-Cycle Internal-
Combustion Engine, of which the following
is a specification. ‘

My invention relates to two cycle internal
combustion engines more particularly to a
means and method of scavenging and super-
charging internal combustion engines of
either the two cycle constant pressure or
the constant volume type, and the objects
of my invention are: first, to provide a novel
means and method of scavenging two cycle
engine cylinders; second, to provide novel
means and method of supercharging two
cycle internal combustion engines; third, to
provide ‘a combined  means and method of
scavenging and supercharging two. cycle in-
ternal combustion engines; fourth, to pro-
vide a means and method of operating all
the control valves of a two cycle internal
combustion engine by varying vapor pres-
sure; fifth, to provide a means and method
of this class in which the compression pres-
sure for the cylinder is developed in two
stages, the one in the cylinder of a double
acting pump operative in connection with
the working cylinder and developing pres-
sure by its movement in both directions;
sixth, to provide a novel valve actuating
mechanism for two cycle internal combus-

tion engines and seventh, to provide an in-

ternal combustion engine of this class which
is simple and economical of construction,
durable, easy to operate, very efficient in its
action and which will not readily deterio-
rate or get out of order. :
With these and other objects in view as
will appear hereinafter, my invention con-
sists of certain novel features of construe-
tion, combination and arrangement of parts
and portions and the methods of scaveng-
ing, supercharging and operating the
valves of two cyele internal combustion en-
gines as will be hereinafter described in de-
tail and particularly set forth in the ap-
pended claims, reference being had to the
accompanying drawings and to the charac-
ters of reference thereon which form a part
of this application, in which: :
Tigure 1 is.a- longitudinal sectional view
of my internal combustion engine showing

the crank case portion broken away (the
crank case structure and its internal work-
ing parts being no part of my present in-
vention) and showing some of the parts
and portions in elevation to facilitate the
illustration ; Fig. 2 is a fragmentary broken
side elevational view at right angle thereto
showing portions broken away and in sec-
tion to facilitate the illustration; Fig. 8 is
a sectional view of the middle portion of
Fig. 2 showing the exhaust valve actuat-

60

ing pistons positioned at the other end of -

their stroke and Fig. 4 is a fragmentary
top view of the engine.

Similar characters of reference refer to
similar parts and portions throughout the
several views of the drawings.

The working cylinder 1, pump cylinder
2, working piston 3, pump piston portion
4, air inlet valves 5, air inlet valves 8, valves
7, valves 8, valve 9, piston rod 10, piston
rod guide 11, conductor 12, cylinder 13, pis-
ton 14, spring 15, piston valve cylinder 18,
piston valve 17, valve 18, eylinders 19, pis-
tons 19¢, piston rods 19%, exhaust valve op-
erating lever 20, exhaust valves 21 and fuel
injector 22 constitute the principal parts
and portions of my improved engine struc-
ture.

My engine generally speaking is a two
diameter cylinder type; the cylinder por-
tion 1 being the working or operating cylin-
der and the cylinder 2 which is of increased
diameter is an air pumping or charging cyl-
inder. The pistons 3 and 4 are preferably
integrally connected together and the piston
3 is reciprocally mounted in the cylinder 1
and the piston 4 is reciprocally mounted in
the cylinder 2. The cylinder 1 and the cyl-
inder head are water jacketed in the con-
ventional manner. Mounted in the sides of
the cylinder 1 and communicating with the
cvlinder 2 are air inlet ports 1* which com-
municate with the interior of said cylinder
through the air inlet valves 5 which are po-
sitioned in the sides of the cylinders in
valve seats 5* secured in said cylinder and
said valves are provided with springs &¢
tending to keep them seated and are opened

by vacuum formed in the cylinder 2 by the 108

outward moverent of the piston 4. Mount-
ed in the lower side of the cylinder 2 is
an air inlet valve 6 which seats on the cas-
ing portion 2* and is opened by vacuum
formed in the cylinder 2 by the inward
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‘compressing the spring s®

.8 which valves are held

>

movement of the piston + in the cviinder 2.
Said valve 6 is provided with a stuffing vox
gland 6* surrounding the piston rod 10 ana
said stuffing box gland moves with the vave.
which tends to
hold the valve closed. The extended end of
the piston rod 10 is guided bv means ot
a guide member 11, which engages a grooved
guide member 11* in the conventional form
(this guide structure being no part of mv
present invention.) The vistons 3 ana <
are hollow chambered pistons adapted to re-
ceive the air under pressure from the pump-
ing cylinder 2, the air vassimeg from the
lower side of the piston £ into the interior
of the piston 3 through the vaive 9 which
is held seated by means of the vaive spring
9% and the air passes from the eviinder 2
from above the piston 4 through the vaives
seated bv means or
the spring 8 into the piston 3 and passes
out into the working cyiinder 1 through the
valves 7 at such times as the pressure 10 the
working cylinder is lower than the pressure
of the air in the interior or the working
piston 3, the valve springs @ tending :o
hold the valves 7 closed.

The exhaust valves 21 are mounted in the
head of the cylinder preferably in pairs as
shown and are actuated and controiled auto-
matically by the difference m air pressure
with the operation of the engine as follows -
As the piston 4 moves outwardly in :he
cylinder 2 and the pressure mn the eviinder
2 becomes high enough. :he wr passes
through the conductor 12 into the cylinder
13, exerting pressure on :fie olunger (4
compressing the spring 15 and raising the
piston valve 17. The operation or the piston
14 is regulated by means of a spring 13 sup-
ported by a bar 15 which is provided with
an adjusting screw 15* which sets aoainst the
spring 15, 1t being desirable to provide ad-
justment for the required pressure for actu-
ating the piston 14 after the engine has run
awhile and developed heat ~which chanes
the required pressure. As soon as the piston
3 passes the end of the port 1® the pressure
of combustion in the working ~ylinder
passes into the port 1° vassing throuch the
valve 18, compressing the spring 18 and into
the cylinders 19, through ports .9° conitroiled
by the position of the piston vaive 17 which
in turn operates the vaive overating ‘ever
20, opening the exhaust vaives 21.

It will be here noted that the area covereq
by the pistons 19¢ is larger than the area
covered by the exhaust vaives 21 to permit
the opening of the valves 1. aithough the
pressure is equal, as the source tor both come
from the pressure in the working cylinder.
It will also be noted that the rocker lever
20 is a double rocker lever as shown best in
Fig. 4 of the drawings. so that the vaives 21
operate in unison, sctuated oy the pistons

<87.087

9% Mountea mn the working cylinder 1 is
t et niector ¥2 which is of the ordinary
T conventional tvpe (being no part of my
oresent imnvention!. When the exhaust valves
<1 are ovened and the pistons 3 and 4 move
utwardlv on their outward stroke the port
-*. having veen uncovered. the vaives 21 are
aeld oven bv the exhaust gases trapped in
‘he cviinders (9 bv the vaive 18 until such
Hne as the vressure 1s reduced in the cylin-
ler 13. whnen the piston vaive 17 recedes and
PETIILS this exhaust @as to pass through the
Jorts into the oven when the valve sprin
21* moves the nistons down to the lower eng
T their stroke 1s shown in F ig. 3 of the
(rawings,

= =l be noted that as soon as the pres-
sure ot the exnaust gas in the working cylin-
ler © s relieved bv the opening of the ex-
1aust vaives 1 the awr in the piston 3 passes
‘hrough the vaives 7 into the working cylin-
ter and moves upward in said cylinder in
olume form 1s the exhaust gases recede
‘irougn the exnaust valve ports.

“houen I have snown and described g par-
cular construction. combination and ar-
:neement of parts and portions and meth-
'ds of scaveneing, supercharging and oper-
ltne vajves bv pressure L do not wish to be
imited to this particular construction, com.-
mnation and arrangement nor said methods
ut desire to inciude in the purview of my
avention the construction. combination and
rrancement and methods substantially as
et torth n the appended ciaims.

< 8 nbvious that with this construction
‘nere 1s provided a new and novel means and
Dethod »f scaveneing, supercharging and
‘Derating the vaives of a two cyele. internal
ombustion eneine that neariy doubles the
olume ot air nroduced into the working
Vinder 1nd wherebv, air under multiplied
‘tmosbheric oressure enters the working
7linder then exvands. 1ts pressure decreas-
Ng o neariv iouble atmospheric pressure
“uich s combressed in said eviinder form-
A& a aleh charge. and that the exhaust gases
ire Torced out throueh the exfaust valves 21
Vo1 ooressure m volume form by the new
‘arge enterine, wvnich starts as soon as the
‘ressure .n the interior of the working pis-
oI i more than the pressure of the exhaust
4s I the vorfine eviinder. both pressures
ECTeASINO 1T e same rate so that the
“TIngs * are overcome by the nressure 2o
fat the new swnaree enters the cviinder in
otume corm retarded from mixing there-
TILh 5V reason o1 the aforesaid equal rate
T 1ecrease or the oressure of the exhaust
88es and the oressure of new ecparge from
A€ tume .t enters so that compiete scaveng-
1¢ ot the workme cvlinder 1s etfected. and
14t the exnaust walves and sctuating reans
-Fe actuated and -ontrolled by the difference
<1 pressure caused bv the operation «f the
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engine and atmospheric pressure on the op-

posite sides of said valves and actuated

means. '
Having thus described my invention what

I claim as new and desire to secure by Let- -

ters Patent, is: : :

1. In a two cycle, internal combustion en-
gine, a two dimension cylinder, a two di-
mension piston reciprocally mounted therein
provided with an air pressure chamber, pres-
sure actuated valve means in said piston
adapted to open and close ports communi-
cating with the small diameter cylinder,
pressure actuated valves in said piston
adapted to open and close the ports on oppo-
site sides of the large diameter piston and
pressure actuated valves adapted to admit
air into said cylinder on cpposite sides of
said large diameter piston.

2. In a two cycle, internal combustion en-
gine, a two dimension cylinder, a two di-
mension piston reciprocally mounted there-
in provided with an air pressure chamber,
pressure actuated valve means in said pis-
ton adapted to open and close ports com-
municating with the small diameter cylin-
der, pressure actuated valves i said piston
adapted to open and close the ports on oppo-
site sides of the large diameter piston, pres-
sure actuated valves adapted to admit air
into said cylinder on opposite sides of said
large diameter piston, and pressure actuated
exhaust valves mounted in the head end of
said small diameter cylinders.

3. In a two cycle, internal combustion en-
gine, a working cylinder, a pump cylinder
communicating therewith, a piston provided
with a working portion and a pumping por-
tion reciprocally mounted therein, pressure
actuated valve means mounted in the walls
of said cylinder for admitting air into said
pumping cylinder on opposite sides of said
pumping portion of said piston, pressure
actuated valves mounted in said pumping
portion for admitting air into the interior
of said piston from either side of said pump-
ing portion of the said piston, pressure actu-
ated valve means mounted in said working
piston for admitting air into the working
cylinder from the interior of said piston and
pressure actuated exhaust valve, means op-
erated by the exhaust, gases from said work-
ing cylinder and controlled by the pressure
in the pump cylinder adapted to permit the
passage of the exhausted products of com-
bustion from said working cylinders.

4, In a two cycle, internal combustion en-
gine, a working cylinder, a pump cylinder
communicating therewith, a piston provided
with a working portion and a pumping por-
tion reciprocally mounted therein, pressure
actuated valve means mounted in the walls
of said cylinder for admitting air into said
pumping cylinder on opposite sides of said

56 pumping portion of sald piston, pressure

actuated valves mounted in said pumping
portion for admitting air into the interior
of said piston from either side of said pump-
ing portion of the said piston, pressure actu-
ated valve means mounted in said working
piston for admitting air into the working
cylinder from the interior of said piston and
pressure actuated exhaust valves operated by
the exhaust gases from said working cylin-

“der controlled by the pressure in the pump

cylinder adapted to permit the passage of
the exhausted products of combustion from
said working cylinder, consisting of pistons
operatively connected with said exhaust
valves, cylinders in which said pistons are
reciprocally mounted provided with ports
communicating with the interior of the
working cylinder, a piston valve in said
port, a trap valve in said port between said
piston valve and said working cylinder, a
piston secured to the piston rod of said pis-
ton valve and a cylinder in which it is re-
ciprocally mounted with a port communi-
cating with the interior of said pump cyl-
inder. :

5. The herein described method of scav-
enging a two cycle engine cylinder consist-
ing in releasing the exhaust products of
combustion in the working cylinder then as
soon as the pressure of a fresh charge is
greater than the exhaust products of com-
bustion admitting fresh air into said cylin-
der in volume form and removing the ex-

" haust products of combustion by reason of

the unequal pressure of the incoming and
the outgoing charge, then renewing the fresh
charge in the working pistoen to approxi-
mately double atmospheric pressure by a
pump operating in unison with said working
piston.

6. The herein described method of super-
charging and scavenging a two cycle gas
engine cylinder consisting in pumping air
into the interior of the working piston upon
its outward stroke to nearly double atmos-
pheric pressure, then pumping another
charge into said piston upon its inward
stroke to nearly five times atmospheric pres-
sure, then releasing the exhaust products of
combustion in the working cylinder, then as
soon as the pressure in the working cylinder
is reduced to below the pressure of the
supercharge in the pistons admitting said
supercharge into the cylinder in volume
form and removing the exhaust products of
combustion by the varying and decreasing
pressure of both, ‘

7. The herein described method of oper-
ating the exhaust valves of a gas engine con-
sisting in pumping air above atmospheric
pressure into a cylinder which operates a
piston valve, which opens a port tc¢ other
cylinders, then when the working piston has
reached the end of its outward stroke admit-
ting exhaust products of combustion into
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said cylinders from the working cviinder
which operates pistons connected with -ne
exhaust vaive, then relleving the pumping
pressure which changes the vort to said evi-
inder to the atmosphere refleving the ~alve
actuating pistons which cioses the vaives.

8. In a two cycle interna :ombustion -n-
gine, an operating cyiinder. a UMD cylinaer
communicating therewith, an overating Dis-
ton mounted in said pump cvunder. means
for admitting air under pressure into said
pump cylinder on either side of said pumy
piston, and means for samitting air ‘mder
pressure into the interior o1 said oberating
piston from both sides ot said pwnp piston
1n said pump cylinder and means tor aqamit-
ting the air from the inte:ior or sa1d overat-
ing piston into the operating cyinder vnen
the pressure in the operating yunder s
reduced to below the pressure in said overat-
ing piston.

9. In a two cycle internal compustion 2n-

~87.08%

“ine. an operaung cylinder. a pump cylinder
ommunicating therewith. an operating pis-

on mounted N said hump cviinder, means

OT 1dmITtNe ur 1nder pressure into said
Hmp vinder on erther side of said puny
STon. means ror admitting air under pres-
dre nto the nterior of said operating pis-

on from doth sides of said pump piston in
A ooumn cvinder., means for admitting

Ar trom the :nterior of said overating pis-

‘on nto the overating cylinder when the

Jressure i the aperating cylinder is reduced

"0 oelow the pressure in sald operating pis-

O und Tapor actuated vaive and piston
leans Ior 1ctuating exhaust valves i (he
ead I said vorking cylinder determined
v the pressure in the pump cviinder,

2 restimony vhereof. I have nereunto set
2V 2and 4t San Diego. Californa. this 2nd
Aav o1 sulv. (919,

SRGE J. GALL.
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