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To all whom Lzﬁ may CONCErN:

~ Be it known that I, SamueL N. Rarp, a
citizen of the United States residing at De-

troit, Wavne county, M]chwan have mvent-,

5 cd certain new and -useful Improvements in
Internal-Combustion Engines, of which the
following is a full, élear “and e}ract descrip-
tion.

My invention relates to nnprovements n
internal-combustion engines of the hydro-
carbon type. -

The object of the m\fentlon is to plowde 2
simple, mexpensive, a111d effective construc-
tion. -
5. The principle of opd‘mtmn 1S apphcahle
either to the so-called *‘ two-cycle’” or ““four-
cycle” type; but, as'shawn in the accompa-
‘nying drmvmﬂ's and as ¢lescribed in the fol-
lowing specn‘iuatlon it corresponds in opera-
tion to the two-cycle tygye mm that there is no
intermediate exhaust-stroke.:

While the invention inay be appled to a

IO
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single-acting englne in the form shown it s .

| -double actm
1t should %e understood tha,t 1 hiwe set

forth only .the preferred embodiment of the
invention and that it may be modified in a
variety of ways without departing from the
scope and spirit thereof.
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| a side elevation of the engine.  Fig. 2 is
snmla,r view with thefl T—wheel shaft and the

associated parts de‘wched and with one side

late removed Flg 3 18 a section on the line

X, Fig. g. 41s a lon
on the P ane of the line Y Y, Fig. 3. Fig. 5
is an end view of the piston a,nd piston-sup-
porting hub detached. Tig. 6 is a side eleva-
tion thereof.

40 - 11sthe engme-frﬁme

2 is a fly-wheel shatt.

4 is a connecting-Tod.
- 5 1s an osulla.tmg crank-arm carrled by
shait 6. .

7 1s a hub withi Whlch the shaft is suit-
ably secured, as by n key. This hub 7 in op-
eration partalceb of an oscillating motion and
finds its bearing'in the part 8 of the engine-
‘body. Within the interior of this body 1s a
59 curved or cored-out space constituting the
combustmn chambgr or chambers.

0'is an element which corresponds in func-
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3 18 a crank thereon.

of the combustion-chamber.
- lar form shown the piston divides this space

~mdlca.ted by 10 102,

| the piston 9 oscillates a similar motion will be

the accompanying dré,wmgs Kigure 11s |

1itudinal section

of the piston 9.

1 partakes of an oscillating motion in a part of 55

the space constituting the combustion-cham-
ber. This piston alw: ays fornis one end wall -
In the particu-

into two combustion-chambers, into either or 6o
both of which gas may be adlmtted, as here-

| mafter explained. The opposite side walls

of the body 8 are cut away to a suflicient ex-
tesnt to afford workmg spaces for the opposite
ﬁes of the oscillating piston 9. At eacl
of the hub 7 is a plate sald plates being
These plates take a
bearing agamst the flat wall of each side of
the body 8 and cover the aforesaid working
spaces. The side edges of the piston 9 pro-
Ject through said spaces and slightly into said
plates, as Dest seen in Fig. 3, so that as said
piston 9 oscillates the plﬂ,teb will oscillate si-
multaneously, the entire body, the hub, the
1ston, and the plates 10 10* moving as one
ody. The plates themsclves may “be fas-
tened securely to the ends of the hub, for.ex-
ample, by means of screws 11 ~
rom the foregoing it will be seen Lhnt as
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8o
imparted to the oscillating crank-arm 5, and

“through the medium of the connecting-rod 4

and crank 3 the ﬂy—wheel bha,ft 2 will be ro- -
tated.

I will now describe the means for admit-
ting gas and exhausting the burned charee.

12 12% are inlet-valves. In the parmcul&r
form shown sald valves are of the puppet
type and are arranged in the head of the en-
gine in communication with the gas-chamber
13, mto which a supply of gas may be led
from any suitable source. 14 14° are the ex-
haust-valves, which respectively control the
exhaust of the burned gases on opposite sides
15 15* are spark-plugs ar- ¢g
ranged for the respective ('ombubtwn—( ham-
bers. 16 is a cam on shaft 2. 17 is a roller
arranged to be operated by the cam 16. This
roller 1s carried by the rod 18, which leads
back to the exhaust-valve 14, so that when 1co
sald cam engages said roller said valve will be

opened. 17*1s o roller, also carried by rod

185 and arranged in the path of movement in
the cam 16, so that when the latter engages

go

it the rod 18 will be shifted, causing the ex- 1o 5

haust-valye 14* to open. . The exhaust-

tion to that of & plgtcm and which will here~ | mlveﬁ 14 14 gre.normally. closed. by, means



- the particular form shown I have caused the

5

£

packing-’rings may be provided wherever de-
sired, or the parts may be so accurately fitted
as to obviate the necessity of the same. In

piston 9 to be spring-pressed at its inner end,

80 as to force its extreme edge against the cir-
- cular wall at the opposite side of the cham-

- IQ

- 19. These plates are centr&ll{;
receive the shaft 6 and afford

ber within which it moves, thus making an
effective gas-tight joint.. The spring for

pressing said piston against said wall is indi-

cated at 9. "At each end of the engine-cas-
Provid_ewhat I term an ‘““end cover-
plate, _
perforated to
| _ earings there-
for, the bearings being indicated at 20 202.

These plates dre secured to the stationary

- part of the engine-body by means of bolts or
-~ screws 21. |

.
o
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‘scribe the circuit for causing

It desired, the engine may be cooled by
water, which may be let in through s pipe 22

to the space between the cover-plate 19 and
the end plate 10. It may then flow through

the passages 72 7% in the hub 7 to the other

side of the engine .and into the space ‘be-
tween the cover-plate 19% and- the end plate
10* thence out through the water-pipe 222.

- The heat of the engine may be utilized as
an ald in the generating of the gas just prior

to the entrance of the same into the combus-

tion-chambers. As the gas enters the gas-
chamber 13 it i1s warmed, and hence when it

asses through the inlet-valves into the com- |’

ustion-chambers it is in & better condition
to ignite. Further than this, should an ex-
cess of gasolene flow through the carbureter

or mixer and enter said gas-chamber 13 the

heat therein will cause it to volatilize all the
more readily than would otherwise be the
case, - | -

I have not attempted-to illustrate or de-
the ‘1gniting

- spark, since such circuitsj are well under-
“stood, 1t being merely sufficient to say that

~ spark-plugs
spark may be advanced or retarded, may be

50

any ordinary circuit suitable for operating
and preferably whereby the

employed._ |
- While, as stated, I have shown my inven-

tion in a form corresponding somewhat in
- operation to the two-cycle type of gas-engine,

1t requires merely the addition of the well-

EE

known cam-shaft running at a speed of two | , ) . . _
~oscillating end plate at each of the t%ppos:ite,
0

to one relatively to the fly-wheel shaft in or-
der to transform the engine into one which

operates after the order -of the so-called

- ““four-cycle” engine.’ Such a modification

would be so obvious to a mechanic skilled 1n

‘the art as to require no illustration.

6o
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~ The operation of the engine in the particu-
lar form shown 1s as follows: The piston 9 is
in the middle position, and it may be as-
sumed that it is moving to the right. . The

exhaust-valve 14 is open, and the inert gases |
are being exhausted. When the piston has |

' saxd cover-plates being shown at 19

]

parted to the crank.

tions alternately. o
- What I claimis— -
1. In an engine of the internal-combustion.

837,507

moved to the right slightl béjrdnd}r the pog_i'_ N

drawn in through the valve 12. _
piston has reached the limit of its excursion

tion shown in Fig. 4, the exhaust-valve closes,
and for the balance of the stroke gas will be
en the

to the right, ignition occurs in the right-hand

combustion-chamber and power is applied

‘to the piston 9, driving it back to the left.

This power-stroke lasts for about one-third

of the full stroke of the piston, when the ex-

75

haust-valve 14* is opened and the inert
gases are iree to pass out. When the piston .

reaches a position slightly to the left of that
indicated in Fig. 4, the exhaust-valve 142
will close, whereupon gas will be drawn in

past -the valve 128, On this entire back

89']' |

stroke of the piston—that is, the stroke to

the left—whatever gas is contained 'in the -
combustion-chamber on the left-hend side of

the piston 9 will be'comﬁressed and ignited
when the piston reaches the limit of its excur-

to move the piston to the right—-—-'sa:y one-

third of 1ts stroke—and so on. During the -

stroke to the right of course the gas. con-
tained in the combustion-chamber on the

85

sion to the left. . Power will then be applied

go.

right of the piston is compressed by the full -

stroke of the piston. By this arrangement a
short vigorous power-stroke m.imiart{ed to
each side of the piston on each stroke.

The ¢

9%

compression, however; on the- opposite side

of the piston occurs during the full stroke.

It will ‘be observed that the piston oper-
ates after the manner of a lever, and the

length of the same from the axis of oscilla-

I00

tion 1s such that great power may be im-

shortening the latter, the said leverage may
be varied at will, so that it may be easily as-
certained which length of crank will give the
most satisfactory results.
operation of the engine when sin

y lengthening or

1og

This describes the -
le-acting;

but, as shown in the drawings, the engine

may be double-acting. Hence the valves 128
and 14® and the'ignifer 15® will operate alter-
nately with the corresponding elements on
the other side, thus imparting to the piston a

110

powerful impulse at each of its extreme posi-

-_IIISI_. |

type, a combustion-chamber, an oscillating -
piston forming oneof the walls thereof, an

side edges of said 'piston,said plates forming
part of the side walls of-said .combustion-

chamber, an inlét-valve and an exhaust-
valve, and means connected with said piston

for the transmission of power. - .~

2. In an internal-combustion’ engine, a

H

b})dy provided with a curved combustion-

chamber, an Oﬂcilla,tmi piston forming one-
1 end wall of said chambe ' _
for the piston in ene side of said body, said

er, & working space

120

12 5"

piston projecting into said working space, an 3o
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osciliating end plate overstanding said work-

1ing space and closing the same said end plate

engaging the piston and oscillating there-

with. - _

3. In an internal-combustion engine, a
body provided with a curved combustion-
chamber, an oscillating piston forming one
end wall of said chamber, a working space in
one side of said body, said piston projecting

into sald working space, an oscillating end

plate overstanding said working space and
closing the same, a portion of said piston pro-
jecting into said end plate. |

4. In an internal-combustion engine, a
body provided with a curved combustion-
chamber, an oscillating piston forming one
end wall of said chamber, a working space in
one side of said body, said piston projecting
mto said working space, an oscillating en

plate overstanding said clearance-passage

and closing the same, a portion of said piston
projecting into said end plate, a shaft coinci-
dent with the axis of oscillation of said piston
and driven thereby, and a cover-plate rigidly
secured to the engine-body and spaced apart
from said end plate. | |

5. In an internal-combustion engine, a
body provided with a curved combustion-
chamber, an oscillating piston forming one
end wall of said chamber, a working space in
one side of said body, said piston projecting
into ‘said working space, an oscillating end
plate overstanding said working space and
closing the same, & portion of said piston pro-
jecting into said end plate, a shaft coincident
with the axis of oscillation of said. iston and
driven thereby, a cover-plate rigid]i)y secured

¥

3

to the engine-body, and a bearing for said
shaft, said bearing being carried by said
cover-plate.

6. In an engine of the internal-combustion
type, a body, a curved combustion-chamber
therein, a piston, a working space on each
side of said body, a piston in said combustion-
chamber dividing the same and projecting
into said working space, oscillating plates

40
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carried by said piston and: covering said

-working space.

7. In an engine of the internal-combustion

tﬁpe, a8 body, a curved combustion-chamber
th

erein, a piston, a working space on each
side of S&iLFbOdy, a piston m said combus-
tion-chamber dividing the same and project-
Ing into sald working space, oscillating end
plates carried by said piston and covering
said working space, stationary cover-plates
rigidly secured to opposite ends of said body
and covering said end plates and shaft-bear-

‘ings carried by each of said stationary cover-

plates.

8. In an engine of the internal-combustion
type, a combustion-chamber, an oscillating
piston forming one end wall thercof, an os-
cillating end plate moving with said piston, a
part of said plate forming part of the side
wall of said combustion-chamber, an inlet-

valve and an exhaust-valve, and means con-

nected with sald piston for the transmission
of power. o -

'SAMUEL N. RAPP.
Witnesses: o

R. C. MrrcuELL,
L. VREELAND.
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