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- 1,125,375.

, RICHARD T. NEWTON AND INGLIS M. UPPERCU, OF NEWARK, NEW JERSEY.

INTERNAL-COMBUSTION OR EXPLOSIVE ENGINE.

To all whom it may concern:
“Be 1t known that we, Ricaarp T. NewTox

~and Ixeris M. Uepercu, citizens of the
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United States, residing at Newark, in the

~county of Essex and State of New Jersey,

have invented certain new and useful Tm-
provements m Internal-Combustion or Ex-
plosive Engines; and we do hereby declare

the following to be a full, clear, and exact

description of the invention, such as will en-

-able others skilled in the art to which it ap-

pertains to make and use the same, réference
being had to the accompanying drawings
and to characters of reference marked there-
on, which form a part of this specification.

"The present invention has reference, gen-
erally, to 1mprovements in internal combus-

~tion or -explosive engines; and, the inven-

20

tion relates, more particularly, to improve-
ments 1n the construction of explosive en-

- gines of the two-cycle type whereby a simple
- and easily controlled means is provided for

25

~ regulating -and varying the volume of gas
~ admitted to the explosion chamber, at the

same time regulating and varying the com-

“pression of said gas in the explosion cham-

30

‘ber, and thus automatically regulating and
varying the force of the explosion and caus-

ing the engine to run at a desired speed.
By such means a wide scope of speed and
power-regulation may be obtained with a

very economical expenditure of gas.

“The invention has for its principal obj ect

to provide a novel construction of explosive
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engme having a cylinder-casing, a cylinder
‘movably related to said cylinder-casing and

the piston operating: in said cylinder, said
cylinder having valve-ports permitting the
entrance and exit of gas into and out of said
cylinder, said valve-ports being arranged to
be opened and closed by the movements of

- the piston, and all serving to accomplish the

- 45 .
~-will be clearg’
ing detailed

50

purposes above mentioned.

- Other objects of the present invention not
at’ this time more particularly enumerated
understood from the follow-
escription of thé same.
. With the various objects of the present in-
vention in view, the said invention consists,

primarily, in the novel construction of ex-
- plosive engine hereinafter set forth ; and, the
“Invention consists, furthermore, in the novel
arrangements and combinations of the vari-
‘ous devices and parts, as well as in the de-
tails of the construction of the same, all of
~Avhich ‘will be more “fully described in the

Speciﬁcati_on of Letters Patent.

~vided. with g suitable puppet-v ; col
- nected 1n communication with :said transfer-

following specification, and then finally em-

bodied in the clauses of the claim which are
appended to and which form an essential -

part of this specification. _
The invention is clearly illustrated in the
accompanying drawings, in which :—
Figure 1 is a longitudinal vertical section
of an explosive engine made according to
and embodying the principles of the present

Invention. Fig. 2 is a horizontal transverse

section of the same, taken on line 2—2 in
said Kig.

. Patented Jan. 19, 1915,
Application filed November 27, 1912. Serial No. 733,775. S
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1, looking downward. Fig. 3

1s another horizontal transverse section of

the same, taken on line.3—3 in said F 1g. 1,
also looking downward. Fig. 4 is still an-

~other horizontal transverse section of the
g. 1, also.

same taken on line 4 in said Fi
looking downward. Fig. 5 is a detail longi-
tudinal vertical section of a shightly modi-
fied construction of explosive engine made
according to and embodying the principles
of the present invention.

Similar characters of reference are em-

ployed in all of the above described views,
to 1ndicate corresponding parts. |

Referring now to the said drawings, the

70

80 -

reference-character 1 indicates a cylinder-

caslng, the same having the internal spaces 2

within its walls which provide for the circu-

lation of water, or other cooling medium
therethrough, for the purpose of keeping
sald cylinder-casing and the parts arranged
within the same cool during the operation of
the engine. @ . - |

85

Formed in a-proper location on one side
~of sald cylinder-casing 1 is a boss or bellied

portion 3 providing an internal space which
forms a- transfer port or by-pass 4. Said

boss or bellied portion 8 is provided with g

an -internally screw-threaded -opening 5 by

means of which a gas-intake Eyipe 6, pro- ..
a

port.or by-pass 4. Formed in proper loca-

tion on -the other -side of said cylinder-
casing 1 1s a boss or bellied portion 8 pro- -
‘vided with an outwardly extending tubular

160

extension. 9 which communicates - with its .

internal space or passage 10 so as to provide

a gas-exhaust or- outlet.. Connected ‘with

105

the lower-flanged-end of said cylinder-casing

1 1s a erank-casing 11 providing the inte-

rior chamber 12. . Journaled in said crank-

-2 suit: -S| L 110
Secured to the-upper end of said cylinder- -

casing 11 is a suitable crank-shaft 13

casing 1, by any suitable means, is a cylin-
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der-head cap 14. Said cylinder-head cap
14 is provided with a centrally disposed
downwardly extending ecylinder head 16.
Said cylinder head 15 is of smaller diam-

5 eter than the diameter of the bore of said
 eylinder-casing 1, so that as the same pene-

trates within said cylinder-casing, a space
16 is provided between the side-walls of
said cvlinder-head and the walls of said
cylinder-casing. Said cylinder-head 15 1s
preferably made hollow in form to reduce
its weight. Centrally disposed in said cyl-
. inder-head 15, so as to penetrate through to
the under or inner side thereof, is a spark-
plug or terminal 17 adapted to be connected
electrically with a suitable 1gnition system,
whereby an exploding or firing spark may

10
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be produced to explode the charge of gas

when operating the engine.

The reference-character 18 indicates a
movable cylinder of tubular or hollow cylin-
- drical form, the same being movable verti-
cally within said cylinder-casing 1. The
upper end of said movable cylinder 18 1s
slidably mounted upon or associated with
the side-walls of said cylinder-head 15 in
such a manner that the said cylinder-head
15 closes the upper end of said movable
- cylinder 18 at all times without regard to
the position of said movable cylinder, as
vertically adjusted. Mounted upon the
side-walls of said cylinder-head 15 are suit-
able packing-rings 19 which operate to pro-
vide a gas-tight joint between said cylinder-
head and said movable cylinder 18 as mov-
ably related thereto. On one side, said mov-
able cylinder is provided in its walls with a
series of lower port-openings 20 and a series
of upper port openings 21, the same com-
municating with the transfer-port or by-
pass 4. On the other side of said movable
cylinder are properly located in its walls a
series of exhaust port-openings 22. Slid-
ably mounted within said movable cylin-
der 18 is a hollow piston 23, the same being
provided with the transverse piston-pin 24
upon which is journaled one end of a con-
necting rod 23, the other end of which 1s
journaled upon said crank-shaft 13, where-
60 bv said piston is operated. The side-walls

of said piston are provided with a series

of port-openings 26 which are adapted, at

proper times during the reciprocal move-

ments of said piston, to register with the

56 lower port-openings 20 of said movable cyl-
inder.

Formed upon one side of said movable

- cvlinder 18, or otherwise affixed thereto, ad-

- jacent to its lower end are a serles of rack-

60 teeth 27. Said cylinder-casing 1 is provided

with an elongated opening 28 which regis-

ters over said rack-teeth 27, and which per-
mits access to said rack-teeth from the ex-
terior of said cylinder-casing.
65 the side of said cylinder-casing 1, adjacent

20 .

25
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to said opening 28, are a pair of bracket-
arms 29 between which is journaled upon
the fulcrum 30 a lever-member.31. Con-
nected with the inner end of said lever-
member 31 is a segmental gear 32, the teeth

" of which mesh with said rack-teeth 27 of

said movable cylinder 18. When said lever-
member 31 is operated the oscillation of
said segmental gear 32, opsrating uponsaid
rack-teeth 87, causes the movable cylinder

18 to be raised or lowered thereby shifting

the position of its several series of port-
openings with relation to the movement of

said piston 23, so that the latter uncovers

or opens said port-openings at an earlier or

70
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later period in the movement of said piston,

as and for the purposes to be subsequently
described. The said piston 23 divides the

interior of said movable cylinder 18 into

two chambers, a combustion or firing cham-

85

ber 33 above the piston and a chamber 34

which combines with the interior chamber
12 of said crank-casing 11 to provide a gas-
intake chamber. Secured to the upper sur-
face of said piston 23 is a baffle or dazflector-
plate 35 which deflects the incoming gas to
the upper end of the combustion or firing

chamber. - |

Referring now to Fig. 1 of the drawings,
the movable cylinder 18 is shown moved to
its lowest adjusted position, thereby posi-
tioning the port-openings so that. the same
are uncovered or opened by the position at
the lowest point of downward movement of
the piston, thus allowing a full or maximum

90
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charge of gas to be delivered to the com-

bustion or firing chamber, and timing the
exhaust or discharge of the exploded gas
at the end of the full working or power
stroke of.the piston. When the movable

cylinder is thus positioned the engine works

in the following manner: The piston moves
upward creating a vacuum 1n the intake-
chamber beneath the piston, so that when
the piston passes the port-openings 20, a
charge of gas is drawn from the intake-pipe
6 through the valve 7 into the transfer-port
or by-pass 4, and thence through said port-

115

openings 20 into said intake-chamber. As

the piston descends, the gas in said intake-
chamber is compressed and said port-open-
ings 26 in the piston-walls are carried into
registration with said port-openings 20 of
said movable cylinder 18, thereby permit-
ting the gas compressed within said intake-

chamber to flow out into said transfer-port

or by-pass 4, and thence through said upper
port-openings 21 in said movable cylinder
into the combustion or firing chamber, said
upper port-openings having been uncoverad
or opened by the piston when the latter
reaches the bottom of its downward stroke.

115
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At the beginning of the upward stroke of

the piston, said piston passes over and closes

~the said upper port-openings 21 thus shut-

13¢C
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- tion of the piston after the manner of two

15
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ting off communication between said intake- -

chamber and said firing chamber through
said transfer-port. At the same time said
piston also passes over and closes said ex-
haust port-openings 22, thus providing for

‘the maximum compression of the full charge
Said gas

of gas in the explosion chamber.
being then exploded forces said piston down
on the power stroke, the momentum of the
fly wheel on crank-shaft carrying the piston
upward, and the cycle of operations is re-
peated with every up and down reciproca-

cycle engines.

Assuming that it is desired to_reducé the
quantity of gas delivered.to the explosion

or firing chamber to a minimum and to re-.

- duce also to a minimum the compression of

20
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the same in said firing chamber, the lever-
member 31 is operated to shift or move up- -
. wardly said movable cylinder 18, to the
1imit of its upward movement, thus

chang-
ing the position of said port-openings 20
and 21, and shifting or advancing the ex-
haust-port openings 22 with relation to the
reciprocating movements of the piston.
The changed position of said movable cylin-

der 18 advances the position of the exhaust
port-openings so that the same will be un-
covered or opened at-a far earlier period.

in the downward movement of the piston ;

and, mn like manner, the delivery of gas

throngh the port-openings 20 and 21 and
the transfer port 4 is varied. When the
movable cylinder is thus positioned the en-
gine operates in the following manner. The

- piston moves upward creating a vacuum in

- 40
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and burnt gases through the

the intake-chamber beneath the piston, so

that when the port-openings 26 of the pis-:
ton register with the upper port-openings21
of said movable cylinder 18 a charge of gas

1s drawn from the intake pipe 6 through the
valve 7 into said transfer-port 4 and thence

through” said registered port-openings 21

and 26 into said intake-chamber. As the

previous gas charge in the explosion cham-
piston descends, but reaches

ber 1s fired the

the exhaust-port openings 22 long - before
the piston completes its down stroke, thus
opening the same at an advanced period of
time and freeing the force of the explosion
‘ exhaust. As
the piston descends under such explosive
1mpulse the gas in the intake chamber 1S
compressed, but does not pass into the ex-
plosion chamber through the port openings
26, 20, 21 and by-pass or transfer port 4 on
the downward stroke, because the piston

has not descended far enough to compress

the gas in said intake-chamber sufficient to
overcome the pressure resulting from the

explosion in the firing chamber ; but, as the
piston continues to descend said exhaust-.

port-openings  continue to remain open
allowing the explosion chamber toscavenger

stroke of the : S eel
greatly shortened and reduced to a mini-

@

itself, this sca.vengiﬁg.'continuing as the"pis---

ton begins to rise again. The piston on its

return: or ascending movement again car-

ries said port-opening 26 of the piston into
registration with the lower port-openings

20 of the movable cylinder 18 whereby the.

gas irom the intake chamber passes into
sald transfer-port 4, and thence through
said upper port-openings 21 of said immov-
able cylinder 8 into said explosion chamber.
When the gas is thus delivered, however,

1s traveling fast so ‘that the cutoff or clos-

“ing of the port openings is rapid, and also

it follows since the piston has moved up-
ward some distance the volume of the explo-
sion chamber, or the space therein for the
reception of the gas has been greatly

‘reduced from its full capacity, hence less
- gas 1s delivered to said explosion chamber.

By the time the transfer-port communica-
tion is cut off or closed, the exhaust port-
openings 22 are also closed so that the com-
pression of the gas delivered to the cham-
ber does not‘begin until after the piston
has moved some 'distance on the return
stroke, and therefore the compression stroke
1s reduced and consequently the compres-
sion of the gas is not as heavy. In other
words, the operative or power stroke of the
piston on its descent, and the compression
piston on its ascent has been

mum. Thus it will be apparent that the
volume of gas delivered to the firing cham-
ber 1s reduced, the compression thereof
1s lessened, and the power stroke of piston

-shortened, all of which accomplishments

have the effect of throttling down the en-
gine to decrease power and expediture of
gas. | ' -
It will of course be evident that the mov-
able cylinder 18 may be moved and posi-

tioned at any point intermediate of the

above described maximum and minimum,
whereby a variation of anv intermediate de-

-gree of the results above described may be
obtained. © The lever-member 31 for operat-

ing said movable cvlinder may be operated
by hand, or, if desired, the same may be

- connected with any well known form of me-
- chanical governor, whereby the throttling-

like effects of shifting said movable cylinder

18 may be secured automatically.

“Referring now to Fig. 5 of the accom-
panying drawings, there is illustrated there-

-In a shightly modified construction of explo-

stve engine embodying the principles of the
present invention, and operating in the same

manner to produce the effects above de-

- sceribed. In this construction, the reférence- -
character 36 indicates a. cylinder-casing, the

- same having the internal spaces 87 within

.1ts walls which provide for a. cooling water-

70
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- the piston has moved upward for a consid-
‘erable portion of its stroke, and, therefore,

80
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circulation. Said cylinder-casing 1s pro-

vided in proper location with the boss or
bellied portion 38 providing the internal
transfer-port or by-pass 39. Said boss or
bellied portion is also provided with the in-
ternally screw-threaded opening 40 by means
of which a gas-intake pipe 41, provided
with a suitable poppet-valve 42, is connected
in communication with said transfer-port or
bv-pass 39. Formed upon the opposite side
of said cvlinder-casing is another boss or
bellied portion 43 provided with an out-
wardly extending tubular extension %
which comnnicates with its internal space
or passage 43 so as to provide a gas-exhaust

or outlet. Said cylinder-casing is prefer-

ably open at the upper end, although a cap-

20

25

.~ to form a separable part.

80

40
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plate may be secured across the said open-

ing, if desired. The reference-character 46
indicates a movable evlinder, the same being
slidably disposed within said cylinder-cas-
ing so as to be capable of vertical movement
therein. Said movable cyvlinder 46 1s pro-
vided at its upper end with a head-plate 47.
or closing member, which may be formed
integrally therewith, or afiixed thereto so as
Secured in said
head-plate is the spark-plug 48 which 1s
connected electricallv in a suitable ignition

gvstem. Said movable eylinder is provided

with the suitably located lower port-open-
ings 49 and the upper port-openings 50 in
one side, which communicate with said
transfer-port or by-pass 39, and on the
other side with the exhaust port-openings

51 which communicate with said exhaust
outlet of the cylinder-casing. The piston

operating in said movable cylinder 46 1s

the same in construction as that shown in
the engine construction illustrated in Iigs.

1 to 4 inclusive of the drawings, and the

sante reference letters employed therein may

be used to refer to its detail parts. The
means for operating the said movable cvlin-
der 46 is also the same as shown and de-

seribed in connection with the engine-con-

struction illustrated in Figs. 1 to 4 inclu-

sive. By moving said movable cylinder 46
upward from its normal lower position, the

positions of the gas-delivery port-openings
and the gas-exhaust-port-openings may be
advanced with relation to their opening and
closing movements, as governed by the
movement or strokes of said piston, thereby
accomplishing the results of engine-opera-
tion hereinabove alreadyv described.

We are aware that some changes may be
made in the general arrangements and com-
binations of the several devices and parts,
as well as in the details of the construction
of the same., without departing from the
scope of the present invention as set forth
in the foregoing specification. Hence, we
do not limit our present invention to the ex-
act arrangements and combinations of the

movable cylinder slidab

1,125,375

various devices and parts as described 1n
the said specification, nor do we confine our-
selves to the exact arrangements or details
of the construction of the said parts as illus-
trated in the accompanying drawings.

We claim:

1. In an explosive engine, a cylinder-cas-

ing, a crank-casing connected with one end
of said cylinder-casing, a longitudinally

movable cylinder slidably disposed within

said cylinder-casing, a piston adapted to re-
ciprocate in said movable cylinder, means
connected with said cylinder-casing pro-
viding a transfer-port,said movable cylinder
being provided with a lower port-opening
and an upper port-opening, means for 1in-
troducing a charge of gas beneath said pis-
ton, said piston having a port adapted to

register with said lower port-opening of

said movable cylinder during the movement

of said piston to permit the charge of gas to

flow from beneath said piston through said
transfer-port and through said upper port-
opening of said movable cylinder into the
interior of said movable cylinder above said
piston, means connected with said cylinder-

casing providing an.exhaust-passage, said

movable cylinder being provided with an
exhaust-port communicating with said ex-
haust - passage, said exhaust-port being
adapted to be opened and closed by the pass-
ing piston, and means for raising and lower-
ing said movable cylinder to shift the posi-
tion of said lower and upper port-openings
and said exhaust-port to open and close the
same sooner or later during the piston move-
ment, substantially as and for the purposes
set forth.

2. In an explosive engine, a cylinder-cas-
ing, a crank-casing connected with one end
of said cylinder-casing, a longitudinally

iy disposed within
said cylinder-casing, a piston adapted to re-

ciprocate in said movable cylinder, means

connected with said cylinder-casing provid-
ing a transfer-port, said movable cylinder
being provided with a lower port-opening
and an upper port-opening, means for In-

troducing a charge of gas beneath said pis-
“ton, said piston having a port adapted to

register with said lower port-opening of
sald movable c¢ylinder during the movement
of said piston to permit the charge of gas to
flow from beneath said piston through said
transfer-port and through said upper pors-

opening of said movable cylinder into the

70
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interior of said movable cylinder above said

piston, means connected with said cylinder-

casing providing an exhaust-passage, said

movable cylinder being provided with an ex-
haust-port communicating with said ex-
haust - passage, said exhaust-port  being
adapted to be opened and closed by the pass-
ing piston, and means for raising and lower-
ing said movable cylinder to shift the posi-

125

130



1,125,875 - ' 53

tion of said lower and upper port-openings szid piston to permit the charge of gas to
and said exhaust-port to open and close the flow from beneath sald piston through said
Same sooner or later during the piston move- transier-port and throu gh said upper port-
ment, sald means comprising rack-teeth on opeming of said movable cylinder into the
the side of said movable cylinder, a segmen- interior of sald movable cylinder above said
tal gear meshing with said rack-teeth, and piston, means connected with said cylinder-
a pivoted lever-member for operating said casing providing .an exhaust-passage, said
segmental gear, said cylinder-casing being movable cyhinder being provided with an
provided with an elongated opening permit- exhaust-port communicating with said ex-
) ting the passage therethrough of said seg- haust- passage, said exhaust - port being
mental gear into contact with sald rack- adapted to be opened and closed by the pass-
teeth. - _ ~1ng piston, and means for raising and low-

3. In an explosive engine, a cylinder-cas- ering said movable cylinder to shift the posi-
Ing, s crank-casing connected with one endof tion of said Jower and upper port-openings <
> sa1d eylinder-casing, a longitudinally mov- and said exhaust-port to open and elose the
able cylinder slidably disposed with relation same sooner or later during the piston move-

to said cylinder-casing, a piston adapted to ment, substantially as and for the PUrposes
reciprocate in said movable cylinder, means set forth.

connected with said cylinder-casing provid- 0 testimony, that we claim the invention -

0 ing a transfer-port, said movable cylinder set forth above we have hereunto set our
being provided with a lower port-opening hands this 25th day of November, 1919.
and an upper bori-opening, means for intrg. RICHARD T. N EWTON.

ducing a charge of gas beneath said piston, INGLIS M. UPPERCT.
said piston having a port adapted o regis- Witnesses
ter with said lower port-opening of said Frep’r C. Frapntzer,

movable cylinder during the movement of Frep’rs H. W, Frannrap:.,
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