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a resident of Holyoke, in the county of Hamp-
den and State of Massachusetts, have Invent-
ed certain new and usefy] Improvements in
Gas-Engines, of which the following is a full,
CIGTaffl and exact description.

1S iInvention relates to explosive-engines
of the “ two-cycle’’ type; and it has for one of

1ts objects the provision of g machine of this

15

character in which an umpulse is imparted to
the piston at each rotation of the crank-shaft.

‘My invention has, furthermore, for its ob-
ject the provision of g pair of connected cyl-

Inders and pistons simultaneously operable
therein, one of said cylinders constituting a

- compression-chamber which is in communi-
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close the port leading
‘hereinafter describe

~similar characters denote similar

cation with the other ¢
the acting or explosion ¢

My invention has,
ject the provision of

linder constituting
amber.

such a device in which

‘the area of the compression-piston is greater

than that of the working piston, so as to in-
Sure a comparatively large sy ply and subse-
quent high compression of tl?e live gas pre-
p&gatorylto its delivery into the working cyl-
inder. |

Further objects of my invention will be at-
tained by the peculiar organization and oper-
ation of the working piston which serves to
_ from the compression-
cylinderinto the working cylinder during the

active stroke of the working piston, as will be
, and particularly point-
ed out'in the claims.

In the accompanying drawings, in which
parts, Fig-
ure 11s & vertical central section of a gas-en-
gine embodying my invention. _
similar section taken in a plane at right an-
gles relative to that of Fig. 1. Fig. 3 shows
ﬁorizontal section on line 3 3, Fig.2: and Fib.
4 represents a top view of the pi
gine-casing being illustrated

Briefly stated, my invention comprises an

“engine in which the upward stroke of the pis-
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simultaneously drawing in a

chavre of live gasinto the compression-cham-
er and compressing a charce in the working |
. cylinder, whereupon near th

e completion of

of live gus in the compression-chamber,

nuatted to enter the

furthermore, for its ob-

Fig. 2 is a

As
the piston approaches the end of its down-
ward stroke the exhaust-port is uncovered
and the compressed charge of live oay is poer-
workig eylinder and to
drive out the products of combustion there-
from. |

In the drawings 1 have shown i water-
cooled engine comprising a crank-shaft 10,
journaled in bearings 11 of a crank-case 12,
Secured at the top of this cuse is the cvlinder-
casing 13, which in the present instance ¢om-
Prises a compression chamber or cylinder 14,
in which a piston 15 is mounted for recipro-
cation.

Referring to Fig. 1, it will he seen that the
crank-case 12 has a cyhndrical dome 16, (he
outer surface of which contacts with the -
ner surface of
compression-chamber is in reality annular in
form. |

Live gas is supplied through a pipe 17, and
as the piston 15 rises the gas 18 sueked past
the check-valve 18 and into the chamber 14,
while any pressure in the cylinder above the
piston 15 may be relieved by an air-passage
19, connecting the upper end of the cviinder
16 with the interior of the erank-case 12,

Disposed above the compression-cnanber
14 and in axial alinement therewitl is the
working eylinder or explosive - chamber 20,
smaller in area than the chamber 14 11! COM-
taming a piston 21, movable with the histon
15 and: connected by a pitman 22 witl, the
crank-shaft 10. The top of the explosion-
cylinder 20 is closed by a cap 23, provided
with a sparking plug 24 of usual construe-
tion.  The lower end of the COMPression-
chamber 14 is connected witlh the explosion-
chamber 20 by a gas-conduit 25, terminating
In a port 26.in constant colmmunication witl
the chamber 14 and which is open mto said
chamber 20 when the piston 21 is at the end
of its downstroke, but is ¢losed thereby dur-
ing the initial upward movement thereof.

Disposed opposite the inlet-port 26 is an
exhaust-port 27 through whieh the products

the piston 15, so that the
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of combustion resulting from the explosion -

of gas in the working cylinder may be dis-
charged, both ports 26 and 27 being suh-
stantially in horizontal alinement; so that the
movement of the piston 21 will vesult in
elther opening or closing both of said ports
simultaneously. |

Inasmuch as under the conditions above
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98 secured to or forming

wall of the eylinder 20, thus

Jesoribed the incoming gas may find 2 direct. !

outies through the exhaust-port =7, i rzlee_.lm
it expedient to provide means whereby tne
dow of the charge of gas entering the explo-
sion - evlinder shatl he directed into the
deail” or remote part of said cylinder, said
means consisting, substantially, of a deflector
' » 5 part of the piston
51 and so constituted that the entering gas
Wil he Torced toward the top and near the
forcing the used
oas out through the exhaust-port 27.  When
now the pistons rise, both ports 26 and 27

il be simultaneously closed and fresh gas

9

will subsequently be sucked in by the piston
i5 through a condut 29, while the live gas
the eylinder 20 wiil be compressed by the
piston 21.  As the pistons reach the end of
their upward stroke the charge in the eyln-
der is fired to give an impulse to viston 21,
‘he downward meovement of whieh will result
in causing the piston 15 Lo cOMPIEss the fresh
oas conbained in the cotpression-chambey
T4 and in comduits 25 and 29 as far as the
checlk-valve 18 until the piston 15 has moved
far enough to shat off the conduit 29, when
the compression-space will consist only of the

haunber 14 helow the piston 15 and the con-
duit 25, Hence the gas is cotapressed unaer
hich tension, so that when the pistons have
Jescended sulficiently to open the ports 26

o7 said commpressed gas enters the working
cylinder 20 under high initial veloeity, which
causes a rapid exhaust of used gas through
the port 27 and msures & thorough scouring
of the working eviinder. Furthermore, on
eeaunt of the larger area of the compression-
evlinder the quantity of live gas passing
through the port 26 1 ain ple to leave a full
charge in the working ey mcler 20, |
T view of the peculiar construction of the
cylinder-casing capecial care must he exer-
cised to provide for proper Jubrieation ot the
operating parts, and the system shown in the
Jrawings possesses meritorions features.
Penetrating the water-jacket of the explo-
sion-cviinder 20 beyoud the open - piston
ool and ad o point below the upper face of
the piston 21 when 1 s lowermost posifion
15 duet 30, vecelving a supply of oit from a
cup 31 and iahricating the piston 21, The
oil will sprend over the surlace of this pston
arid also work its way info o recess 52, formed
by shortening the pibn nepin 33, which may
be provided with a longitu dinal channel 34,
Feom which branches 35 may Jead to the DI~
curface.  The pio a3 is preferubiy stat HOnary
in fugs 38 of the piston 21, and the fubricant
will spread from the jomt hetween the lugs
36 and the head of pitman 22,
foward Fhe infarior surface of the piston 21,
s Jubrienting this contact-surtace with the
actorior surtace of the dome 16, Allsurplus
of oil will thenee gravitate into the bottom Ot

‘he chamber 14 and may be deawn off by a

-
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petcock 37. The Iubricant applied to the
surface of the piston 21 will also gravitate to
the piston 15 and settle i the chamber 14, as
will be readily understood.

Faving thus deseribed my invention, what
[ claim, and desirve to secure by Letters Pat-
ent, 18— | o ‘

1. In a gas-engine, the combination with a
cylinder having the cvlinder-chamber formed
with portions of different diamecers, and 2
piston working therein and formad with a
flange or enlargement corres onding to tne
eylinder portion of the larger ¢ iameter, 8 gas-
supply inlet entering one end of the larger
cylinder portion, a conduit leading frem the
lower end portion of the larger ¢y inder por-
‘ion into the smaller eylinder portion, ard an
air-relief leading from a portion of the larger
evlinder-chamber, above the piston eTUATL 2
ment downwardly to communibation wiih

70

~
A8 |

30

the erank-inclosing portion of the engine-¢as-

1N

o ; . ‘ . ;
9. In a gas-engine, & crank-casing formed
with a cylindrical dome, 2 cvlinder secured to
said casing, said cylinder comprising a WOT K-

+*

ing cyblinder, and & compression-cylinder mto
‘ho latter of which said dome extends where-
by said eylinder is made annular in form, &
working piston in the first-mentioned cyln-
Jor and an annular piston in the compression-
cylinder, said annular piston being formed in-
tooral with the working piston, a cas-inlet to

the compressed charge passes {rom the com-
pression-cylinder to the working _
sutlet of said port being so located as to be
closed by the working piston excopt when the
latter is at the end 0‘% its working stroke, and
a1 exhaust-portfor the working eylinder dis-

-posed in alinement with the discharge-opening

of snid first-named port, the errangement be-
ing such that the charge 1s compressed 1n the
compression - cylinder during the outward
troke of the working piston, and délivered to
the working evlinder at theend of said stroke.

3. In a gas-engine, a crank-casing having

an opening in the wall thereof formed with a

cylindrical dome, a cylinder secure d to said
casing, sall cylinder comprising @ working

“evlinder, anc a cmn{}ressima—cylimlcr into the

1ntter of which said dome extends whereby
said evlinder is made annular in form, the

dome forming the mnner wall thereof, a hol-
Jow piston surrounding said dowme and in slid;

ing contact therewith, said piston formed at
one end to constitute the piston for the work-
ing eylinder and at its opposite end to pro-
wide an annular piston for the compression-
cylinder, a gas-intet to the compression-cyi-
inder, a port by which the compressed charge
]}:;‘ﬁ:asﬁle;ﬁ! from tiw compression-cylinder to ths
whrking evlinder, the outlet of said port be-
ine s located as _

pistorl except when the latter is at the end of

?
its working stroke, an oxhaust-port for the

3.
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cylinder, the :

to be closed by the working
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‘the eom]_}ressi(m.—ey'linder, g port Dby which
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working cylmder dlsposed in a]mement with ! portmn of the compresston-cylinder and open-
the discharge-opening of said first-named | ing into the crank-chamber.

port, the arrangement being such that the

igned by me at Springfield, Massachusetts,

_cha,rge is compressed in the compression-cyl- m presence of two subscribing witnesses.

mder durmg the outward stroke of the work-

ing piston, and delivered to the working cyl- | . Witnesses:

~ inder at the end of the said stroke, and an air-
_rehef pass- commumcatmg WIth the upper

ELWIN C. KAVANAUGH

‘Ww. S. BELLOWS.
A. V LEAHY
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