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"t To all whom it may.concern:
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UNITED STATES

PATENT OFFICE

FREDERICK O. KILGORE “OF SOMERVILLE MASSAGHUSETTS

INTEBNAI#GOMBUSTION ENGINE

1;0_56,690.

Speoiﬁcation of metters Patent.

Patented Mar. 18, 1913 i

Apphcntion filed !ay 28, 1912 Serial No. 700,181 S e

Be it ‘known that I, Freperick O KIL-
GORE, a_citizen of the United States, resid- |

1ng in Somerville, county of Middlesex, and |

State of Massachusetts, have invented an

Improvement in Internal-Combustion En-.

gines, of which the following description, |
in connection with the accompanying draw-
ings, is a- specification, like letters on the
drawmgs representing like parts.

- This invention relates to an internal com-

bust10n engine or motor and is herein shown

as embodied in a motor of the two cycle type:
The invention has for its object to provide
a motor of the class described, which is eco-

" nomical in fuel consumption and of ‘maxi-

mum efficiency, as will be described.

Figure1 is an elevation of an internal ¢ com-
bustion engine ‘or motor. embodylng
vention. . Fig. 2; a vertical longitudinal sec-
tion of the motor shown in Fig. 1. Tig. 3
a plan with parts in section of the motor
shown in Fig. 2, the section being taken on

the line 3—3, Flg 8. -Fig.4a detail in section
- of the rotary valve. shown;in Fig. 3. Figs.
" 5, 6,7 and 7%, details in sectlon to show dif-
‘ferent p031t10ns of the rotary valve.’

' Fig.
8, a vertical transverse section of the motor
on the line 8-8, Fig. 1V
elevation of the ‘motor shown in Flg 1. Fig.
10, a horizontal section on the line 10—10,
Blg 8.. Fig. 11, a vertical section of a

* modification ‘to be referred to, and Fig. 12,

- piston, comprising the working piston 14

-85

a detail.in section of°the workmg piston to‘
 be referred to. ~ )
In the present instance the invention is

shown . in an’ engine comprising four twe
cycle motors a, b, ¢, d, operatively connect-

ed with a crank shaft e, and as all of the mo-

tors are of like construction a detailed de-
scription of one will suffice to enable the in-
vention to be clearly understood.
Referring to Fig. 8, 10 represents the ex-
losion. chamber and 12 the compressing
chamber of a two step or differential-cylin-
der, contalnlng a two step or differential

which reciprocates in the chamber-10, and
the compressing
cates in the chamber 12, said pistons being
represented as made in one prece. The pis-
tons 14, 15 as herein shown are made hol-
low ‘and are in open communication with

the crank case 16, upon which'the cylinders.
12 are mounted, and the piston 14 is closed |

this in-

Fig. 9; an end’

Elston 15 which rempro- j

10 and 12.

‘the chamber 10 is p1ow’1ded at its lower
end with ene or more gas outlet or-exhaust’

| ports 20, which eommunicate with a gas out--
let-or exhaust pipe 21, see Fig. 1,-and said:
- chamber is also. prov1ded near its lower end
;but above the level of .the exhaist port 20,
|W1ﬂl oné or.more gas inlet ports 22, which

" ;commumcate .with the compréssion. cham-

rbér 12.to receive a charge of explosive me-
| dium, such as'a mixture of 4ir and gasolene,
which ‘mixture will-bé hereinafter referred
to as the fresh gas. The gas inlet- port 22
is located above the exhaust port 20, so that
on the.up stroke of the piston 14, "the ex-
“haust-port 20 may be closed or substantmlly
iclosed before the gas inlet port 22 is ‘opened,
for a purpose as will be described.

» To obtain an economical and efficient
working engine or motor, it is desirable that
the -explosion chamber should be free or sub-,
stantially free from burnt or dead gases be-
fore the fresh gas is admitted therein, and

.in the ‘present instance, this desirable re-.

isult is obtained by providing for the admis-
'sion of pure air, into the explosion chamber,:
‘when the exhaust port 20 is opened and the

‘gas inlet closed or substantially closed, so-

as to scavenger the said explosion chamber

at 1ts upper end by the head 17 see Flgs.: R

60
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‘with pure air -and drive out therefrom all. "~

or substantially all of the burnt or dead’

~gases and leave the explosion chamber filled
with pure air. This result is accomplished

-in the present instance by providing’ the pis-

ton 14 below its head with one or more ports

90

24, see Figs. 8,10 and 12, in its body por-. °

tlon which are arranged to register with

‘one or more passages or cavities 25 on ‘the
/inner side of the exp}oelon chamber 10, so
‘that air under pressure within the hollow
ipiston 14 can pass through the port 24 and
/pnqsage 25 into the explosion chamber 10, at
or about.the time the piston 14 has reached

ithe end of its down' stroke, and has uncov-.

‘ered the exhaust port 20, preferably on the

‘last .end’ of the down stroke and ‘the. begm- .

‘ning of the up stroke of said piston.

‘ranged below the “exhaust port 20, and s

The passage 25 in the chamber 10 is ar-.
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‘made longer than the port 24 in the piston .

114, s0 that on the down stroke of the piston
'14 the port 24 may register with the pas-
.sage-25 and the latter yet be closed by the
‘upper end of the smd pmt(m lmhl the lat-
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ter has opened the exhaust port 20, where-
upon the upper end of the piston 14 on its

further downward movement will uncover-

the -upper end of the passage 25 and con-
nect the latter with the explosion chamber
10.- The piston head 17 is provided with a
rib 27, which is located at one side of .the
center of the head and opposite the passages
25, s0'as to act as a deflector and cause the
air forced into the explosion chamber to

- pass upwardly and then downwardly to the
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exhaust port 20, as indicated by the arrows
28, see Fig. 8. S !
‘The air forced into the explosion cham-

‘ber, drives all or substantially all of the
burnt or dead gases out of the explosion

chamber, and leaves the latter filled with
pure air when the exhaust port 20 is closed
at the beginning of the up stroke of the pis-
ton 14, which previously covered the air pas-
sage 25 and shut. off the supply of air prior
to or about the time the exhaust port 20 is
closéd. Atmospheric air is admitted inth
the crank case 16 through ports 29 in the
chamber 12, which are uncovered on the up
stroke of the piston 15. At or about the
time the exhaust port 20 is closed, fresh gas
under pressure is admitted into the explo-
sion chamber 10 through the inlet or in-
take .port 22, which 13 controlled by a
valve, . preferably a hollow rotary valve,
‘which may be constructed as shown in Figs.
1 to 8, so as. to supply fresh gas from .the
usual carbureter or otﬁer source of supply,
into both the compressing chamber and ex-
plosion chamber, or.as shown in Fig. 11, to
control only the supply of fresh gas from
the compression chamber into the explosion
chamber. ,

The. rotary valve shown in Figs. 1 to 8,
comprises a "hollow cylindrical body 30,
closed at its ends by heads 31 having jour-
nals 32, see Figs. 8 and 4, which are sup-
ported by suitable bearings within a cylin-
drical shell or casing 33, which is repre-
sented as composed of a series of sections
integral with the. cylinders, one for each
cylinder. - The bearings may be of any suit-

able construction and ‘are herein shown as

ball bearings, and each comprise a member
34, see Fig. 3, fast on one of the journals,
and a member 35 secured in fixed position
within the casing, said members having in-
terposed between them balls 86 or it might
be rollers. _ :

The sections of the casing 33 may be se-
cured together in any suitable manner, as

by bands or straps 37. .

The hollow valve 80 is provided with
plurality of ports or openings 38, one for
each cylinder, which cobperates with the in-
let port 22 in said cylinder, see Fig. 8, for
the passage of gas from within the hollow
valve into the cylinder through the inlet
port 22 thereof, and the cylindrical body

1,056,680

portion of the hollow valve is provided with
a plurality of reéntrant portions or external
dents or passages 39, one for each cylinder,
which do not communicaté with the interior
of the valve body but do register with a

port 40 in the valve casing 33, which is con-

nected by a passage 41 and one or more
ports 42 with the compression chamber 12.
Each external passage or cavity 39 also: co-
operates with a port 43 in the casing 33,
with which is connected a gas supply pipe
44, which leads from the carbureter or other
supply of gas, (not shown) and the exter-
nal passage 39 is made wider at one end, so
that it may register with the port 43 at the
same time the said external passage regis-
ters ‘with the port 40 leading to the com-
pressing chamber as represented in F ig. e

The rotary valve 30 may be driven from
the crank shaft in unison therewith in any
suitable manner; as for instance by a link
chain 45 passed about sprocket wheels 46,
47 on the crank shaft and valve respectively.

In the operation of the rotary valve, the
external passage 39 connects the carbureter
or other source of supply with the compress-

‘ing chamber 12, once for each revolution of

the crank shaft, so that on the down stroke
of the piston 15, fresh gas is drawn from
the source of supply through the inlet pipe
44, poit 43, external passage 39, port 40,
passage 41, and port 42 into the chamber 192.
On the up stroke of the piston 15, the fresh
gas in the chamber 12 is compressed there-
In, as the port 40 is closed by a solid por-
tion of the rotary valve, (see Fig. 8); and
when the port 88 in the valve registers with
the port 40, the interior of the valve 30 is
connected with the compressing chamber 12,
whereupon the fresh gas at the given or de-
sired ‘pressure flows from the passage 41
through the ports 40, 88 into the inferior
of the hollow valve, from which it passes
out into that explosion chamber 10 of the
motor with whose intake port 22 another
port 38 of the rotary valve registers. In
the present instance the motor Is shown as
provided with four differential cylinders
with their pistons connected with four
cranks of the crank shaft set approximately
on the quarter, see Fig. 2, and the position
of the ports 38, 39 of the rotary valve co-
operating with the four cylinders are repre-

-sented in Figs. 8, 5, 6 and 7, that is to say,
Fig. 8 shows the position of the ports 38,.

89 with relation to the motor a; Fig. 5 that
of motor &, Fig. 6 that of motor ¢; and Fig.
7 that of motor d.

As ‘shown in Figs. 2 and 8, the motor a
1s exhausting; in Figs. 2 and 5, the motor b
is about to fire or explode. In Figs. 2 and
6 the motor ¢ is compressing, and in Trigs.
2 and 7 the motor ¢ has fired and its pistons
are on their down stroke. '

The operation of the motor may be briefly
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deseribed as follows: Referring to Fig. 8,

the pistons 14, 15 are shown in their lowest
position and the rotary valve is shown as
cutting off the chamber 12 from the carbu-
reter and as closing the intake port 22. The

exhaust port 20 is wide open and the air-

port 24 in the piston 14 registers with the

_passage 25 in the chamber 10. The pistons
“14, 15 are at the beginning of their up
stroke. With the pistons and rotary valve

in the positions shown in Fig. 8, air passes
from the crank case up through the hollow
pistons and through the port 24 and pas-

sage 25 into the chamber 10, striking:

against the deflector 27, by which it 1s
caused to flow up to the top of the chamber
and then down to the exhaust ports 20, driv-
ing before it the burnt or dead gases from
the previous explosion. - The air port 24 and
passage 25 are opened a sufficient length of
time to allow enough air to drive out all or
substantially all of the burnt gases and leave
the chamber 10 filled or substantially filled
with . pure air, when the air i)assage 25 is
closed, which is effected slightly in advance
of the closing of the exhaust ports by the
upwardly moving piston 14. While the air
is driving out the burnt gases, the gas inlet
is closed or substantially closed, so as to
avoid waste of gas, and at or about the time
the exhaust port 20 is closed, the rotary valve
opens the intake port 22, and fresh gas under
pressure of preferably about 5 lbs. is ad-
mitted from the hollow rotary valve into
the chamber 10, and on the continued up-
ward stroke of the piston 14, said gas Is
still further compressed until the piston

has reached the end of its up stroke. and. is-

at the beginning of its down stroke. In the
meantime, the fresh gas in the chamber 12

is compressed by the piston 15, until the

rotary valve 30 has advanced and brought
the port 38 into register with the port 40,
whereupon- the fresh gas under
forced into the hollow valve. When the
piston 14 is beginning its down stroke, the

compressed charge of fresh gas mixed with"

pure air is fired in the usual manner by the
spark_plug 50 or otherwise, and the explo-
sion drives the pistons down into the po-

" 90 being opened in advance of the air pas-

55
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sage 25 on the last portion of the downward
stroke of the piston 14. At or about the
time the charge is fired, the external passage
30 in the rotary valve, connects the gas sup-

“ply pipe 44 with the chamber 12 and fresh

gas is again drawn into the said chamber.
It will be seen, that the compressing pis-
ton of each motor on its up stroke, forces
fresh gas at a given or predetermined pres-
sure into the interior of the hollow valve,

. which acts as a reservoir to hold the fresh

gas under pressure and supply the explo-
sion chamber of each motor with fresh gas

pressure is-

under an initial pressure above the atmos-
phere, when the gas intake port 22 ot each
explosion chamber is uncovered.

The initial pressure of the fresh gas ad-
‘mitted into the:explosion chamber of each
motor is greatly increased by the compres-

sien or up stroke of the piston in said cham-

ber, which. thereby increases the efliciency
of the motor. Furthermore, the fresh gas
is -admitted into’ an explosion chamber
which is free or substantially fiee from

dead or burnt gases and contains practically.

only fresh air, consequently the compressed
charge in the explosion chamber is exploded
under the most favorable conditions, which

motor. It will be observed that on the down
stroke of the piston 15 of larger diameter, a
large quantity of fresh air is forced into
the cylinder 10, which is of smaller diam-
eter, thereby insuring an abundance of fresh
air to completely scavenge the cylinder.
* By flushing the explosion chamber with
pure air while the gas intake port is closed
or substantially closed, all the gases in the
explosion chamber after an explosion. are
displaced by pure air without loss of fresh
gas or explosive medium, which serves to ob-
tain a very economical motor. Furthermore
the pure air passing up through the hollow
pistons, and into and through the explosion
chamber serves to assist in cooling the mo-
tor.  The pressure to which the fresh gas
is raised by the piston 15 can be varied by
increasing or decreasing the size or diam-
eter of the chamber 12 and of the portion
of*the piston 14 which extends into the
chamber 12. . _
In Fig. 11, is represented an arrangement
in which the fresh gas is admitted directly
into the chamber 12 through the inlet port
51 with which the carbureter is connected,
and employing a hollow rotary valve which
need not have the external passages 39 but
has only the port 38. In this arrangement

70.
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also serves to inerease the efficiency of the .
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the operation is the same as above described,

except that the fresh gas is taken directly
from the carbureter through the port 51
which is opened and closed by the piston 15.

In Figs. 1 and 9, I have shown the motor
as provided with a system of ecoling by air
substantially as shown, and describedt in
Letters Patent No. 962437 granted to me
June 28, 1910 and consisting essentially of
4 substantially air tight casing 53 having a
series of bonnets 54, which surround the
chambers 10 and through which air  is
drawn by a fan not shown in the fly wheel
55, and while'it may be preferred to use this
system of cooling, it is not desired to limit

the invention in this respect as the motor

“may be cooled by water as now largely prac-
tised by providing the cylinders with water
jackets. s

The engine or motor embodying the above
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‘invention is enabled to work equally as well
at high speeds-as at low speeds, for the
reason that the fresh gasis under pressure
before it .is* admitted into the explosion
chamber, which insures a sufficient . quan-
tity of fresh’ gas being admitted to the said
chamber - even when the - intake port is
opened for a small space of time when ‘the
motor is Tunning at high speeds, and loss of
power is avoided by having the explosion
chamber free or substantially free from
dead or burnt gases. Furthermore the mo-
tor is light, durable and inexpeusive to
maintain on account of the small number of
working parts. g
laims: _ ‘ :
1. In an internal combustion motor, in
combination, a differential cylinder com-
prising an explosion chamber and a com-
pressing .chamber, said -explosion chamber
having an exhaust ort, a gas inlet. port lo-
cated at a. higher %evel than said exhaust
port, and an air passage on its inner sur-
face below said exhaust port, a differential
piston comprising a hollow upper piston
having a head af its upper end and pro-
vided with a port in its body portion co-
operating with said ajr bassage, and a hol-
low lower piston attached to said upper pis-
ton, a valve casing having a gas inlet port,
and a gas outlet port leading to the com-
pressing chamber, a hollow rotary valve
provided with an external passage ‘which
codperates with the gas inlet port to connect
it with the port lea ing to the compressing
chamber, and having a port codperating
with the gas inlet port fgr the explosion
chamber to supply fresh gas thereto, and co-
operating with the port leading to the com-
pressing chamber to connect the latter with
the interior of the hollow valve, for the pur-
pose specified. N
- 2. In an internal combustion motor, in
combination, a differential cylinder com-
prising an explosion chamber and a com-

,_Eressmg.chamber,- saild explosion chamber

aving an exhaust

ort, a gas inlet port lo-
cated at-a higher

Jevel than said exhaust

port, and an air passage on its inner surface

below said exhaust port, a differential pis-

. ton comprising a hollow upper piston hav-

55

‘with a port in its

ing a head at its upper end and provided
body portion codperating
with said air passage, and a hollow lower
piston attached to said upper piston, a hol-
low rotary valve controlling the .admission

of fresh gas from the compressing chamber

. into it and from it into the explosion cham-

60

. combination;
prising an explosion chamber. and a com-

ber, substantially as described.
3. In an internal combustion motor, in
a_differential cylinder com-

pressing chamber, said explosion chamber
being closed at its upper end and having an
exhaust port at its lower end, a gas Inlet

‘said
~closed at its upper end and having a port in

1,056,690

port.at a higher level than said exhaust port
and in proximity to the level of said ex-
haust port, and an air inlet port below said
exhaust port, a differential hollow piston in
cylinder open at its lower end and

its body portion, the pisten in the explosion
chamber controlling said air inlet and ex-
haust ports to permit. the same to be c;fen
at the same time and allow air to flow
through the piston into the explosion eyl-
inder and drive the burnt gases out through
the exhaust port, and a rotary valve for
closing the said gas inlet port while the ex-
haust and air inlet ports are opemn. o

4. In an internal combustion motor, . in
combination, a differential cylinder compris-
Ing an explosion chamber and a com ression
chamber of larger diameter, a differential
piston in said chambers, said explosion
chamber having an exhaust port, an air inlet
port-and a gas nlet port, and said compres-
sion'chamber having a gas port, a rotary
valve controlling the gas inlet port to the ex-
plosion chamber and the gas port to the

the gas port for the compression chamber to
connect the same with the gas supply on the
stroke of the compression piston in one di-
rection and to close said port for the com-
pression chamber for a portion of the stroke
of ‘the compression piston in the opposite
direction to cause the fresh gas to be com-
pressed in the compression chamber, for the
purpose specified. = . s

5.-In an internal combustion motor, in
combination, a'differential cylinder compris-
ing-an explosion chamber and a com ression
chamber of larger diameter, ‘a differential
piston - in- said chambers, .said explosion
chamiber-having an exhaust port and a gas
inlet port controlled by its piston, and said
compression chamber having:a gas port, a
valve: casing having a port conneeted with
a supply for fresh gas, and a second ‘port
connected with the gas port of the compres-
sion chamber to supply fresh gas to the lat-
ter, a hollow valve closed at its ends and
provided with a body portion having an ex-
ternal passage non-communicating- with - itg
interior and having a port communicating
with its interior, said hollow valve being
mounted to rotate in said casing and codp-

erating with the ports of said valve casing to

connect the same by means of said external.
bassage, to thereby admit gas from the sup-
ply into the compression chamber on the suc-
tion stroke of its piston and to close the sec-
ond port for said valve casing during a por-
tion of the return stroke of said compression
piston, to thereby effect compression of the
fresh gas in the compression chamber while
the latter is cut off from the ‘interior of the
hollow valve, and thereafter to connect the
port in the body portion of the hollow valve
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_ ential piston in said cylinder open.at:its.
lower end ‘and having a-port through its
body portion near its upper end to codper-.|

‘156

* latter with the interior of said pistons, &
valve casing located near the lower end.of’
‘the explosion chamber and the upper end of

20

25

'~ stantially as described..

11,066,600

with the second bort_‘o.f the valve casing and

“thereby admit the gas under compression in

the compression chamber into .the hollow

“valve, for the purpose specified. _
6. In an internal combustion motor, in
"combination, a differential cylinder having.

an explosion chamber and a gas compression

chamber of larger diameter than said explo-

sion chamber, the latter being closed at its

upper end and having at its opposite end an’
exhaust port, an air inlet port, and a gas in-.

let port located above the level of ‘the said
air inlet and exhaust ports, a hollow. differ-

ate with said air inlet port and connect the

the compression chamber and provided with
a port leading to the gas inlet;port of the
explosion ‘chamber and with a port leading

. to the -compression chan_nbe_rl, and - a hollow
valve mounted to rotate.in said valve casing.
ports thereof, sub-

and codperating with the

2. 7. In an ,int‘ernal'.combustioir‘»‘-motor,-‘ in

30
35

- 40

- combination, a plurdlity of differeiitial cyl-
‘inders ‘each having . an explosion chamber

provided with a gas inlet, a separate exhaust

and a separate air inlet, and each having a:
gas compression chamber provided with a
'gas passage, a hollow differential piston in
each of said. cylinders open at’its lower end.
" and having a port in its body portion which
. cobperates with the air inlet port of the ex-
" ‘plosion chamber to connect the:latter with
~ the. interior of said piston, and a hollow ro-
tary valve cobperating with the gas pas-|

sages of the compression chambers to open

. ' the same and admit, fresh gas theréin on-the
. stroke of their pistons in one direction and

. 45

50

to close the said passages for a portion of

the stroke of said pistons in the opposite di-,
rection to cause the gas in said compression
. chambers to be compressed therein, and co-

" operating with said gas inlets for the ex-’
_plosion chambers to admit compressed gas

from the compression chamber of one cylin-

* der into the explosion chamber of another

- eylinder, whereby the explosion chambers of

55
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each differential cylinder is supplied with’

fresh gas under pressure which is further

compressed by ‘the piston in said explosion

chamber, substantially as described. -
.8. In an’ internal combustion motor, in

combination, a differential cylinder compris-
" ing an explosion chamber and a compress-

ing chamber, said explosion ‘chamber hav-

ing an exhaust port and an_air inlet port
near its lower end, and having a separate

gas inlet port, and said -compression cham-
ber having a gas passage, a differential pis-
ton in said cylinder, the piston in said ex-

plosion chamber controlling said exhaust

"and said air inlet to permit the explosion

cylinder to be substantially cleared of the

burnt_ gases and filled with substantially

pure”air when ‘said. exhaust ‘and- air inlet

-ports are closed on one stroke of said piston,

and a hollow rotary valve for substantially

-3

70

closing ‘said gas ‘inlet port when said ex- -

haust port is open and for closing the gas-

passage of the compression chamber during

sion piston..

75
a- portion_of the upstroke _of_the compres-

9. In .an-internal combustion motor, in

combination, a- differential ¢ylinder having
an-explosion chamber provided with-a gas

‘inlet, a separate exhaust and a separate air

inlet, and .a_gas compressing: chamber hav-
ing ‘a gas inlet and gas outlet, a hollow
rotary - valve controlling the admission of

_compressed gas into said explosion chamber
‘and the admission of uncompre'ssed gas into
~said compressing chamber and cobperating

with the latter to effect compression of the

gas in said compression chamber, and'a dif-
ferential piston in said chambers, the pis--
ton "in" the explosion chamber controlling’

said air inlet and exhaust, substantially as

-described.. "« - . - : L
~10. In an internal combustion motor, in
combination, a plurality of cylinders, each.

having an expiosion chamber closed at one

‘end-and provided'with a gas inlet and an
‘exhaust port near its other end, and each
| having a gas compression chamber provided

with a gas passage, pistons in said explo-
sion and compression chambers, and a rotary

80
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95"

100

valve codperating with the gas passages of

_the compression chambers to admit fresh
-gas into said chambers on the stroke of their *

pistons in one direction and to close said

passages: and effect initial compression of
said gas within said compression chambers

during a portion of the stroke of their pis-

“tons in the opposite direction, and codperat-
‘ing with the gas inlets of said explosion
‘chambers to admit the initially compressed -

gas into said explosion chambers, to be

further compressed therein, for the purpose,

specified. -

©11. In an internal combustion motor, in-
‘combination, a differential cylinder having
an explosion chamber and a gas compress-
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ing chamber, of larger diameter than said -

explosion chamber, a supply of gas con-’
 nected with: the gas compressing chamber, a’

differential piston in said differential cyl-

12¢

inder, said explosion chamber having an ex- -
haust port, an air inlet port, and a gas in- -

let port, a rotary valve cobperating with the
gas- compressing chamber to close the same

and effect the compression therein of fresh ..
‘gas during a portion of the up stroke of its.

125

piston, and ‘with said gas inlet port to ad- .

mit gas under pressure into said explosion

cylinder, after the air inlet and the exhaust

180
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" port have been substantially closed by the | 18:.Tri an internal ‘combustion motor, in’
- piston in the explosion chamber, substan- |‘combination, a differential cylinder having -
~ tially as described. BRI SR .an explosion chamber closed at one end and "

12. In an internal combustion motor, in having a gas inlet port and an exhaust port

5 combination, a differential cylinder having | near its other end, and having a compres- 30
anexplosion chamber closed at one end and | sion chamber of larger diameter provided -
hdving a gas inlet port and an exhaust port | with a gas passage, a differential piston in

- near lts other end, and having a compres- | said chambers, and a hollow rotary valve co-

- _sion chamber of larger diameter provided' ‘operating with theé gas passage of the com- -

10 with' a gas passage, a differential piston in | bustion: chamber to close the same during'a. 35 -

- said chambers, and a hollow rotary valve | portion of the return stroke of the piston -

-having. an external passage non-communi- |-1n’ the _compression_ chamber,. to' thereby -

- cating ‘with 'its. interior ‘and cobperating | effect ‘compression- of the fresh gas in said " .
.. with the gas passage of the compression | cempression echamber, and. thereafter to con-+,
"'15. chamher. to. admit. fresh gas‘into said com- nect sgid compression chamber with'the in- .40’

pression chamber on the suction stroke of: terior.of the hollow valve, for the purpose -

the piston therein, said rotary.valve also. speeified. 7 G el e TR {
cobperating with: said gas passage to close |.:: n:testimony - whereof; Ihave signed my. . ’
- .the same during a portion of the return:|{name ‘to this specification in the presence of - .
20 st}:qu% of- ﬁli%‘fpls_tbn “in the - cgm re;iiog} “two subseribing witnesses. . ;
- "+ chamber’ to effect compression of ‘the: fresh | CRREDERICK O BT QORM.
-gns:in said compression chamber and there: C FREDERIGK O KILGORE "
after to'connect, said compressionchamber ) : : S
+ ., with the interior of the hollow- valve, for |
- 25 the purpose specified. . [ERNEREIR A
{
'




