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To all whom it may concern:
13e it known that I, Crarces pe Liuxac-
suvics, a citizen of the United States, and
yosident of New York, county of New York,
5 state of New York, have invented certain
new and useful Improvements in Gas-Xn-
gines, of which the following is a speci-
fication. | | |
~ The present invention relates to nuprove-

poed
<

which follows.
By way of Introduction it may be said
that the present gas engine, although em-

sl 1

The extension 15 passes imto a longitudi-
nal slot, 20, arranged in the eyvlindrical tube

CToand 8 The sad slot represents by 1ls

ments in gas engines, the details of which
‘will be fully set forth in the specification
| | - 23, of the engine and parallel to the axis of

length the throw of the piston durimg any
oiven reciprocation, and by is width from
91 to 22 (sec Iig. 2) 1t shows by what
means the extension is held medly oo

~given path from end to end of its move-

ment, so that the piston, while 1t has a re-
ciprocating motion, cannot rotate.
Tnside the cylinder 7, 8 1s a main shaft,

the piston 12.  On this shaft is rigidlv

15 bodied in & sitmple and compact apparatus,

is in many ways the. equivalent of a four
cylinder gas engine so far as effectiveness
1s concerned. | |
Figure 1 Is a central longitudinal section
of the engine of my invention, and Kig. 2
is o transverse section on line 2--2 of IFig. 1.

o
£

mounted a drum, 24, having @ groove, 2o,
which is so arranged as to change 1ts divee-
tion six times upon the periphery of - the
drum. |

It will be understood that the reciproca-

tions of the piston will operate the drum by
virtune of the fact that the roller 16 sets into

[ =

60

70

the groove 25 and by coiperating with the

The frame of the machine consists of

what may be called a three-part cylinder,
‘the middle part being shown at 1, the left
25 hand part al 2, and the right hand part at o.

The line dividing 1 and 2 is shown at 4, and
the line dividing 1 .and 3 1s shown at 5.
These are simply the junction lines between |
the end parts and the middle part. The-
98, to reduce the friction while the drum s

Q2
e

three are joined together and compressed
one against another by means of end flanges,
6, 6, at the opposite ends of a central tube
or sleeve, 7, 8, these ends being joined on the
line 9. DBolts, 10, 10, run through the cen-
35 tral tube. and when the nuts, 11, 11, at the
onds of these bolts are screwed tight. the
fianges 6, 6 are brought against the ends
of the parts 2, 3, thereby compressing the
elements 1, 2 and 3 into a single frame.

40 When this frame has been thus put together
there are provided three separate cylinder

 chambers in which a piston, 12, reciprocates.
“Along the central portion the piston-head

is provided with a flange, 13, which operates

45 ag the piston for the central eylinder, while

the two ends, 12, 12, operate as the piston-

heads for the two end cylinders already
mentioned. S -
~ In Fig. 1 it is seen that a screw-pin, 14, 18
50 geated in un extension. 15, from the central

part of the piston 12, 12, and that 1t carries

on its outer end a reller, 16. B}{ 1.'@*&&'1*1‘11‘1';;‘
to Fio. 2, it willlbe seen that this roller 1s
v provided with ball-bearimgs, as shown at

58 50, 50.

-y T —r— = ——— = ——— =
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walls thercof causes a rotation of the drmn
and consequently a rotary motion of the
shaft 28 itself. Tt will be clear that each
stroke of the piston causes one-sixth part of
2 revolution of the drum and the shaft 5.
For this reason a single rotation of the
shaft calls fer six strokes of the piston.
The shaft 23 is seated in voller-bearmys, 25,

also provided with ball-thrust  bearings
shown at 28, 29, |

Tt now remains to deseribe the mode in
which -the piston is caused to reciprocate

ander the influence of gas explosions.

The gas enters at 30 and passes through a
alve chamber, 81, into a combustion cham-
ber, 32, and a channel, 33, whenee 1t passes
(see Fig. 1) to the communicating combus-
ion chamber, 84, which surrounds the cyl-
inder, 7. In passing from the valve cham-
ser 31 into the combustion chamber 32, the
oas traverses an inlet valve, 5. With op-
posite sides of the combustion chamber 34
communicate igniting plugs, 36,56, Besides
the combustion chamber 34 there exists at
thie opposite end a similar combustion chain-
bor, 50, and at interinediafe points on oppo-
site. sides of the extension 13, ave combus-
tion chambers 37 and 38, “Fhese communi-
cate severally with combustion chiambers 89

and 40, Kach of the combustion chambers

37, 38, is provided. as already sfnfed, with

ieniting plugs on opposite sides thereof,
while the igniting chainbers 39, 40, are each

l
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Fuarded by an inlet valve 55 and an outlet
valve 1n a manner similar te combustion

[}

chamber 39,

+ The means for igniting the gas in the

several chambers consist of ‘o commntator.
100, of the vsual type mounted on 4 sihatt,
41, which shaft cirries a cam, 42, for oper-

cating the valve 35, A similar construetion
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may exist at the right hand side of the
wachine, and it is not thought necessary to
give\ further details.

 Aspuming that the first ignition iakes
place In_chamber 34, the eylindrical piston
will be driven to the right until it oecuples
the position shown, for example, in Fig. 1.
When this action takes pluce. the a5 in
combustion  chamber 35 is  compressed.
Then, the commutator acts to cause the 10
nition of the gas in the chamber 35, where-
upon the piston is forced hackward and the
gas 18 compressed in-the chamber 37, while

“the gas in the chamber 84 is pushed out. the

cam 51 being so arranged as to open the ex-
haust valve with which it cotiperates so as
to let ont the burned gas from the chamber
54, 'I'he mext action of the commutator is
that of igniting the gas in the combustion
chamber 37, which causes the piston to be
moved again to the right; compressing the
zas 11 the combustion chamber 88, and sucl-
ing gns into the chamber 34 through the
valve 55, which valve is operated by the cam
+2 at the appropriate time.  After this, the
gas in chamber 38 1s ignited and the action
from that point is repeated, as already set
forth. - ' '

It 15 obvious that, in the particular con-
struction shown, six explosions are made in
order {o produce a single rotation of the
driving shaft. I do not limit myself to pre-
cisely six turns in the groove 235, but may

fer to inake use of cither four or siv turns.

it will thus be seen that in ovder to produce
a single rotation of the driving shaft, the
power utllized in each explosion may be
very much less than has usually been the

case. In other words, I may utilize small

amounts of gas at the different combustion
chambers, and thereby producs a smaller

heating effect, and at the same time secure:

a'very efficlent production of power as ap-
plied {o the '

At each rotation of the shaft, six applica-
tions of power are made instead of what is
usually a single power anplication for two

- revolutions.

The effective operation of my six explo-
stons of gas, as applied to the apparatus
shown 1n the drawings, iz equivalent to what
would ordinarily be the result of twelve

eyinders of the usual kind., By virtue ot

.
=

the facts already recited the ordinary reduc-
ing gears made use of in apparatus of this
kind are no longer necessary, this heing due

select any suitable number, although I pre- -

piston and the driving shaft.

[E—

of said piston

008,363

to the fact that the present apparatus pré-
vides for a low speed of rotation and that
the power is developed at a lower rather
than a high speed.

The parts shown at 52, 52 are packina de-
vices intended to prevent leakage. 'This
wiil be clearly understood by those skilled
in the art. - -

The cylindrical piston 12, 19, togother
with the flange 13, secured thereto 6r form-
ing part thereof, forms an important part
ot the mvention herein described. By vir-
tue of the fact that the ends of the pisten
are represented by the ends'of a cylinder of
considerable size, the gas which expands
under explosion by means of the commu-
tator against one or the other ends of the
said piston, is provided with-a considerable
surrace against which the explosion exn take
place, so that the effect of the pas explosion
is an efhelent one. Moreover, the flangs 15,
which itself acts as a piston for the expand-

g gas from the chambers 87 and 38 also

affords a good purchase for the expanding
gas (o acl upon, and the total effect of th
explosions of gas upon the eylindrieal -

fon 12, 12, with its flange 13 is of great

efficiency. |

I claim as my invention ,

1. In an engine, a reciprocating tubular
piston open at its ends and formed with »

plurality of piston-heads, a revoluble shaft

mounted within said piston parzliel to its
axis, & cylinder within which said piston
reciprocates, and means connceting said
shaft with said piston whereby to operate
the shaft by the reciprocations of the piston.

2. In an engine, a reciprocating tubular
pisicn open at 1t3 ends and formed with a

plurality of piston heads, a revoluble shaft
mounted within said piston, parallel 4o its
axis, means intermediate the outermost pis-
ton heads connecting said shaft and piston
whereby to operate said shaft by the recipro-
cations of the piston, and a cylinder sur-
rounding said piston.

3. In an engine, & reciprocating tubular
‘piston open at its ends and formed with »
plurality .of piston heads, a revoluble shaft

mounted within and parallel with the axis
a, drum carried by said shaft
infermediate r} ¢ ends of said piston and pro-

vided with a peripheral cam groove, means

carried by said tubular piston, and baving
engagement with said groove, whereby the
shaft is rotated through the reciprocation of
sald piston, and a cylinder formed with an
annular chamber within which chamber the
piston reciprocates. )

4. In an engine, a reciprocating open

ended tubular piston formed with a plural-
ity of concentrically arranged wiston heads,

A

a double walled evlinder hetween whoss
walls the piston reciprocates and provided

| with a plurality of_ combustion chumbers,

70
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‘rality
heads, a cylinder surrounding .said piston

998,363

_mezms for supplying explosive charges to

said chambers, means.for effecting: explosion
of said ch.:wges sequentially within . said

- chambers, a revoluble shaft mounted within

and p&mﬂel with the axis of said piston, a
drum provided with a peripheral cam groove

mounted on said shaft, and means carried

by said piston adapted to operate within
sald groove whereby to rotate “said Shaft by
the reupmcatmns of the piston.

5. In an engine, a reciprecating open
ended tubular piston formed with a plu-
of concmtrmally arranged  piston

and prmfld@d with sleeves ﬁttmﬂ' within
either end thereof, and connected togcther af

their 1nner ends, ‘said eylinder and sleeves

forming a plumhty of combustion chambers
containing said piston, a revoluble shaft
mounted within zmd pamllei with the axis of
said piston, and means connecting said shaft

-and piston Whereby said shatt is operated by

the reciprocations of the piston.
6. In an engive, a reciprocating hollow
piston comprising a plurality of concentri-

cally arranged piston heads, a cylinder sur-

rounding said piston and having sleeve por-
tions fitting within the opposite “ends of said

‘hollow piston, said sleeves and cylinder pro-

viding a plurality of combustion chambers,
a slot within said sleeves intermediate the
ends thereof, a revoluble shaft mounted
within said sleeves, and means carried by
said piston and shaft whereby the latter is

i

operated through the re{,lpromtmm of the
former, m:u.d piston means operating within

[ the sh}t of said sleeves whereby t@ prevent

partial rotation of said piston.

7. In a gas engine or like apparatus, a
tubular pl‘-mn open at each end and having
a flange or enlargement intermediate said

ends, a cylinder havinﬂ' 2 chamber of a dl-

ameter which accommodates said flange dur-
ing movement of the piston, a shaft pa,mllel
with the axis of said piston, a rotatable mem-
ber mounted on the shaft, and a projection

on tne inner side of sald tubular. piston

which engages sald rotatable member and
thereby turns said shaft.

8. In a gas engine or like apparatus, a
tubular piston open at each end angl pmwd@d
Wlth a flange or enlargement intermediate

said ends, & shaft parallel to the axis of sa1d
pL:tOIl a rotatable member mounted on the
shaft, a projection within said piston oppo-
site its. exterior flange or enlargement ar-
ranged to engage with said rotatable mem-

ber and opemte said shaft, and a series of

combustion chambers assocmted one with

each end of the piston and one with oppo-

site sides of said flange or enlargement.
Signed at New York, in the county of

New York, and State of New York, this
-21st day of June A. D. 1906,

CHARLES pe LUK LE(JSEVIGS
Witnesses:

- Guorcn H. STOGKLRIBGE

- Tyos. H. Brown.
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