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To all whom it may concern:

" Be it known that I, Arvam L. Powrwrr,
a citizen of the United States, residing at
Roundup, county of Musselshell, State of
Montana, have invented a certain new and
useful Improvement in Engines, of which
the following is a full, clear, and exact de-
seription, such as will enable others skilled
in the art to which it appertains to make
and use the same, reference being had to the
accompanying drawings, forming part of
this specification. . _ -
 This invention relates to certain new and
nseful improvements dealing with internal
combustion engines, and in the present in-
stance is associated with that type known 1n
the art as-two cycle engines and shown 1n
my co-pending application Serial No. 343,-

958 filed of even date herewith.

The principal object of the present In-
vention resides in the efficient manner of
transporting the power stroke of the piston

to the crank shaft of the engine by inter-

posing between the sald elements a means
whereby a more powerful stroke is ultl-
mately delivered to the crank shait.
Another object of the present invention
resides in the novel manner of delivering to
the working cylinder a pre-compressed
charge. This charge is admitted into the

working cylinder only at the proper In-
; position to be

stant when the piston is in _
forced downward due to the ignition of
the charge. o
~ Still another aim of the present invention
is the manner in which the charge 1s pre-

compressed within a reciprocating chamber

in which is mounted the compression piston.
The relative movements of the chamber and
piston is such that the charge is transferred
from.the rear end of the crank case 1nto

the lower portion of the reciprocating cyi-

inder. This charge is checked within this
chamber and owing to the approach of the
compression piston towards the rear end
of the hollow piston compresses the charge
which is allowed at its proper moment to
escape through side passages and ultimately

~delivered to the explosion chamber of the

50

engine.

~ With these and other objects in view, it
will be apparent to those skilled in the art,

after reading the following specifications

eral direction as the hollow

in connection with the attached drawings,

that certain deviations or changes may be

556

resorted to without sacrificing any of the

spirit of the invention and the scope ot
protection contemplated will appear from
the claims. _ -

In the drawings Fig. 1 is a sectional view
of the complete engine, showing the parts
in the position which they will assume at
firing point, Fig. 2 is a fragmentary view
in section showing the position of the parts
within the engine cylinder at a halt way
point in the down or working stroke, Fig.

3 is a cross section taken on line 3—3 of Hig.

9 and Fig. 4 is a detailed view of the ex-
haust valve operation can. = _
Referring more in detail to the drawings
wherein similar letters of reference indi-
cate like parts throughout the several views
1 designates the crank case of the engine
which, as shown in the drawings is of sub-
stantially rectangular formation, but 1
wish it understood that it may assume any
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other form to meet the desired requirements.

Numeral 2 indicates a cylinder which may
be cast integrally with the base or fastened

‘thereto in any approved manner. This cyl-
inder is provided with the usual water

jacket, 3, exhaust passages, 4, exhaust valve,
5, and spark plug 6. A cylinder 2 1s also
provided with a longitudinal by pass 7 the
lower end of which has an inlet opening 8,
while the upper end is ported as at 9.

- Mounted within the cylinder 2 for rocin- )
rocating motion is a hollow

. piston 10 pro-
vided with an inlet opening 11 controlled
by a check valve 12. This check valve Is

normally held to its seat by an expansion
The side wall

spring as indicated at 13. _
of the cylinder 10 is also provided with an
outlet passage 14 which is adapted to reg-
ister with the inlet 8 of the by pass 7 when
the piston is at its end of its upper stroke.

Within the hollow piston 10 there 1s mount-

ed a piston 15 which in the present instance

is adapted to reciprocate in the same gen-
_ piston 10 at a
relatively different speed thereto. This
variance of the movement of the piston 15
and the hollow piston 10 first causes the

oaseous charge to be drawn within the hol-

low piston during the down stroke thereof

and precompressed therein during _t:he. up
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are achpted to mesh with the teeth 24 ar-
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by a crmded bracket 27

a rod 29 which passes through
tudinal bored member 16 of the hollow pis-
ton 10 and is provided at its lower end
with an elongated opening 30.

o>

stroke. This precompressed charge 1s then

head of the combustion chamber where it
1s fired or exploded to force the piston
through another cycle of its operation,

~ This variance of

The hollow

pmton 10 nas 1in-

member 16, the lower end of which carries
a cross arm 17 provided with two elliptical
openings 18 intc which pms 19 mounted
on arms 20 are adapted to actvate. These
arms 20 ave rigidly mounted on stub shaits

21 which carry segmental gears 22, ihe
shafts being ]oumaled in suitable suppor

23 rigidly secured to the side walls of uhe

case 1. The geared surface of the wheels 22
ranged on the edges of a reciprocating rack

bar 95 the lower end of which is Pro ovided
with a compound slot 26. 'The bar or mem-
ber is maintained in ijts vertical position

pocsrtmn within the base 1.

Longitudinally journaled within the base
1 is a crank shaft 28, having a crank which
1s adapted to slide. within the compound slot
96 within the member 25 and thereby te be
actuated by the said member.

‘The piston member 15 is provided with
the longt-

This open-
g 30 1s adapted to receive an intermediate
t@pped portion 31 of the crank shaft 23.
The crank shaft 28 is also provided with
a cam indicated at 32 which 1s adapted w0

“actuate through suitable link mechanism the
exhaust valve 4 and hold the same open

throughout the full exhaust period or up

45

60
“the
the head or upper end of the hollow piston
10 and a full charge of gas trapped there-
1n.
“within jzhg?:. hollow plsten and ultimately de-

stroke of the engine. A guitable carbureter
as indicated is attmched to the cylinder 2 ad-
jacent 1ts lower end.

A complete operation of the engine is as
follows:
‘position as indicated in Fig. 1 the precom-
pressed charge that has been delivered to
50

 ton commences its down stroke.

Agsuming the parts to He in the

the ezaplosmn chamber is fired and the pis-

The ’rmvel
of the hollow piston being at a slightly

greater rate of speed than that of the 'pis-

ton 15 causes the gaseous charge within the

base of the cyhndev-to be tmnsferred into

said hollow piston between the rear wall

‘thereof, and the near walls of the piston
15,

, _The. check valve permits this gaseous
charge to flow mto the hollow piston 10.
At the extreme down movement of the parts
piston 15 will be posmone.l aO‘amst

This gaseous charge will be compressed

movement 1 accom-
plished by the following 'mechamcal COTL-
_ nections.

tegrally secured thereto a longtiudinal bored

( rigidly secured imn
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livered to the combustion chamber when the

parts arrive at the posjtlon 111dlcated 1

Kig. 1.

By pro VldlIlO ‘the pecuhmly Shaped slots
18 and 26 as shown in the drawings it will
be seen that the pins 19 and also the crank
of the shaft 98 are always acting against
a, curved surface either 1n the out_wa,rd or

inward moevements of the piston and its

driven parts. In other words the engage-

ment between the slots and the pins and

crank shaft is not merely a pin and slot con-

nechorx wherein the frictional engagement

15 alwavs at |
of the p}%ton

right angles to the movemem
The curve or arc of the slot
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produces an engaging surface for the pins =
or crank which is only at right angles to

the movement of the
of its inward or outward position or at t hﬂ
strongest point of 1ts movement.
What T desire to secure by Letters Pat
ent 1S
. A two cycle engine compmsmg powel
;rlmdel having a 101101tudmﬂ passage 1n
the wall thereof COIllillLll’llC'LtlllO‘ at one end
with the interior of the cylmdel and at its

opposite end with the head of the cylmder

a supply connected to the lower portion of
said cylinder, a reciprocating hollow pis-

ton arranged within the cylinder and pro-

piston at the middle

85

9

05

vided with a port adapted for reglstratlon -

with the longitudinal passage ‘when in one

position, a V‘leed passage 1n the hollow pis-
ton for controlling communication into said
piston from the base of the. cylinder, and

relatively movable means within the hOl]O‘ﬁ -
compressing a charge therein

plStOH for

prior to the reg: Stl"‘btlon of the port within
the hollow plston with the lono*ltudmal pas-
sage. |

100

105

9. In a two cycle engine COIIlpI‘lSlIlO‘ a8

power cylinder, a 1e01procatmﬂ* hollow pis
ton therein, a piston arranged for relatwe

adapted to precompress a charge therein

and means for delivering the precompressed

.reciprocation within the hollow piston and

110

charge to the head of the cylinder at the -

limit of the up stroke of the hollow piston.
3. In a two cycle engine comprising .a
power cylinder, a reelproca,tmg hollow pis-

ton therein, a member arranged for relative
movement within the hollow piston and

adapted to precompress a charge therein,
and a means for delivering the precom-

pressed charge to the head of the cylinder

115

120

at the limit of the up stroke of the hollow

piston. |
4, Tn a two cycle engme comprlsmg

power cylinder, a reciprocating hollow pis-
‘ton therein, a member arranged for relative

125

movement within the hollow piston and

adapted to draw a charge therein on the

down stroke of the hollow piston and to pre-
compress the charge on the up stroke of the

hollow plston and means for delwermg the

130
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precompressed charge to the head of the
cylinder. )

5. In a two cycle engine comprising 2
power cylinder, a reciprocating hollow pls-
ton therein, a member arranged for relative
movement within the hollow piston and
adapted to draw a charge therein on the

down stroke of the hollow piston and to pre-

compress the charge on the up stroke ot the
hollow piston and means for delivering the
precompressed charge to the head of the cyl-
inder at the limit of the up stroke of the hol-
low piston. . -

6. In an engine of the class described coni-
prising a power cylinder a reciprocating hol-
low piston therein, a member arranged for
relative movement within the hollow piston
and adapted to precompress a charge there-
in, means for delivering the precompressed
charge to the head of the cylinder at the
limit of the up stroke of the hollow piston
and means for moving the hollow piston and

the member therein at relatively different

speeds. |
7. In an engine of the class described com-

prising a power cylinder, a reciprocating
hollow piston therein, a member arranged
tor relative movement within the hollow pis-
ton and adapted to precompress a charge
therein, means for delivering the precom-
pressed charge to the head of the cylinder
at the limit of the up stroke of the hollow
piston and means for moving the hollow
piston and the member therein in the same
direction and at relatively different speeds.

8. Tn an internal combustion engine, 2
power cylinder, a reciprocating hollow pis-
ton therein, a second piston shdable within
the hollow piston, said hollow piston being
closed at both ends and having an intake
valve in its lower end, the space between the
second piston and the lower end of the hol-

power cylinder, a

a

low piston forming a chamber wherein ex-

plosive gases are compressed, and means

whereby said compressed gases are delivered
to the explosion chamber located between the
hollow piston and the head of the power

“cylinder.

9. In an explosive engine, a power cylin-
der, a hollow piston slidable therein and
closed at both ends, the lower end of said
hollow piston having a valve therein, a fuel
supply chamber in the lower portion of said
cylinder and beneath the hollow piston, a

second piston slidable within the hollow pis-

ton, an explosive chamber above the hollow

piston, said valve serving as a means where-.

by the gaseous fuel may pass from the fuel
supply chamber into a compression chamber
formed between the second cylinder and the
bottom of the hollow piston, means whereby
the fuel in the compression chamber 1s com-
pressed, means for delivering the precom-
pressed charge to the head of the cylinder
and above the hollow
the upstroke of the hollow piston.

10. In an explosive engine, comprising a
reciprocating hollow pis-
ton therein, the space

piston at the limit of

between the head of
‘said power cylinder and the upper part of
said reciprocating hollow piston forming an.
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explosive chamber, a member arranged for

relative movement within the hollow piston
and adapted to draw a charge therein on the
downstroke of the hollow piston, and to pre-
compress the charge on the upstroke of the
hollow piston, and means for delivering the
precompressed charge to the explosive cham-
ber when the gases have been compressed to
their maximum capacity.

In testimony whereof I hereunto affix my
signature this 10th day of December, 1919.

ALVAH L. POWELL.
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