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1o all whom it may concern:

Be it known that I, HINSDALE SMITH, a ¢iti-
zen of the United States of America, and a
resident of Springfield,in the county of Hamp-
den and State of Massachusetts, have invent-
ed certain new and useful Improvements in
Gas-Engines, of which the following is a full,
clear, smd exaet description.

ThlS invention relates to improvements in
a type of gas or explosive engine which com-
prises a pair of ¢ylinders Opp()al"]@ly arranged,
but axially coincident, or applommately S0,
each having a piston operating on a common
cmnk-shaft, the outer ends of both cylinders
being connected by a common comparatively
large bow-shaped conduit, which constitutes
a continunation of the explosion-chambers of
both cylinders and permits simultaneously
the action of the exploded gas oppositely in-
ward on both pistons. |

In the engine of the type aforenamed con-
structed as heretofore proposed a single com-

‘mon valve chest or chamber has been pro-
vided in communication with the common

conduit extensions formed as parts or contin-
nations of the explosion-chambers for both
the cylinders, in which valve-chest both an
inlet-valve for supplying gas into the engine
for both cylinders and an exhaust- valve for
the exhaust from both of the eylinders to said
common extension-conduit were provided.
In such engine after the gas entered into said
common condmt extension and simultane-
ously into both the cylinders has been ex-
ploded the nextstroke of the piston following
the explosion or working stroke forces the
dead gas endwise outwaldlv in the opposite
cvhndels and through the common conduit
and cylinder extensmns toward and partially
out through the discharge-port, the discharge
or exhaust valve at such period being open;
but at best a certain considerable proportion
of the exhaust or dead gas will remain in the
chest or chamber in which both the inlet and
exhaust valves are provided and also in the
said common conduit extension, impairing or
preventing a high efficiency in the operation
of the engine, because the noxt incoming sup-
ply of fresh gas into the cylinders thmuﬂ‘n
one and the same valve-chest and common

conduit necessarily becomesadmixed with the |

I considerable residue of the dead aas from the_

preceding operation.

The obJeet of this invention is £0 S0 eon-'

struct the engine having the axially-coine¢it-
dent oppositely-m‘ra,nged cylinders,each hav-
ing a piston therein operating upon a single
intermediately-disposed crank-shaft,the outer
ends of both c¢ylinders being closed and pro-
vided with a common bow-shaped extension-
conduit connecting the closed outer end of
both eylinders and serving as a continuation
of the cylinders, with means separate from
the common conduit-cylinder extension into
and through which the gas is introduced and
conveyed for the exhaust and discharge of the
dead gas or residue, and all with the employ-
ment in the organization of the engine of but

a single exhaust-valve and’its -fittings and of -

but a single inlet-valve and fittings and but
one igniting or spark-producing device, and

on which arrangement is dependent advan-
viz., that a comparatively small pro--

tages
portion of the dead gas remaining after an ex-
plosionis regur ﬂ‘ltdted into the cyhnderb that
what dead gas does remain after each explo-
ston 1in tha,t part of the engine in which the
exhaust-valveislocated serves as a meaunus for
protecting the exhaust-valve from becoming
excessively heated by the flame of the explo-
sions, and the arrangement of the divided or
separate conduits for the introduction of the
gaseous charges and for the exhaust of the
spent gases serve to increase the radiating-
surfaees which in an air-cooled engine 18 a
oreat conmdemtwn and to this end the in-
ventmn congists in a gas-engine or motor hav-
ing embodied therem the (.,onstructlons and
armnﬂements or combinations of parts, all
subsmntlally as will hereinafter fully appear

and be set forth in the claim.
The improved engine 18 illustrated in the

'aecompanymn‘ dmwmﬂ‘s in which—
Figure 1 1s a side or tront elevation of the
engine, the exhaust- valve and its fittings be-'

ing shown in central vertical section. Fw

is a plan view of the engine.

In the drawings, A A r epresent the two cyl-
inders, which are arranged opposite and sepa-
rate from each other, with their axes ranging
coincident or parallel with each other, both

‘¢ylinders being united by the intermediate
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- casing G‘r their outer ends a being understood | the common eylmder e'tha,nst,mg extension-
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as closed. The main and crank: shaft B has
within the said central casing the double
cranks B,
are Secmed the same bemﬂr also connected
to the plthDS B

C represents the bhowed conduit, the end
portions ¢ ¢ of which are connected ‘with the
outer end portions of both the cylinders A A,

as indicated more particularly in the plcm_

view, Fig. 2, the said conduit C eonstituting
COHtlIlIl:LEIOl]S of the explosion-chambers of
the two cylinders.

d represents a chamber- melosmﬂ' easmg
having therein a valve-seat opening and a

valve which is normally closed by alight spi-

ral spring, all so that as the pistons draw in-

wardly on their intermediate approaching

strokes—that is, on their inward strokes be-
tween the E‘kplDSlOIl—St] okes—the induction
of vaporized gasolene or gas takes place.

D?* represents the gas- snpplymﬂ' conduit,
which leads into the valve-chamber d, which
is in communication with the common cylin-
der-extension conduit C.

E represents asecond bowed eondmt shown

as being similar in form to the (,y]mdel -eX-

- tension eond nit C and connected with the end
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40 W

portions of both the cylinders at ¢ e, this part
E having its arrangement a,lonﬂ'mde of and
parallel with the conduit C, although it might
be, if desired, otherwise arranged so long as

it forms connection with the ends of both the

cylinders. | -

d?® represents a chambm -inclosing casing
connected and communicating with the IIlld-
dle part of the conduit K, this‘ casing having

provided therein a smwle valve-seat opening
or exhaust-port d’, seati ng on which is the in-
wardly-opening exhaust vdlve d*, the stem 53

of which depends for guidance throuﬂh the
tubular guide z and h&s at its lower end the
nut or 5hou1del 55, reacting against which is
the valve-closing spring 57

E? represents an exhaust-conduit for con-

veying away the discharging dead gas to any

point of ﬁual dlSChaI ge smtably dmtant from
the engine.

At Ji is represented an exhaust- valve -oper- |
ating ecam mounted on the main or crank
shaft of the engine and operating on every:

second rotation of such shaft to mechanically

~and positively open. the exhaust-valve, this

exhaust-valve-operating mechanism forming
no part of the present mventlon but it con-
stitutes the subject-matter of and 1S more

 fully and clearly illustrated in Letters Pat-

~ent of the United States granted to me Sep-'
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teml)er 12, 1899, No. 632, 768
"The ﬂ*as mlet valve bemﬂ' elosed at the

time the exhaust-valve in the common cyl-

inder connecting exhausting - conduit E is
opened, the dead gas on the outward str okes

of the pistons next following the explosion-

strokes will most naturally and freely pass to
thethen-opened single exhaust port or outlet,

passing thereto from the cylinders through | of both cylmders and provided with a single

to which the connecting-rods BSJ

conduit E. Now while there is in the bowed

conduit C a residue of dead gas which may
nott have been exhausted from the engine

and also a non-exhausted residue of dead gas

in the bowed conduit E on the next suction-

stroke in substance only the dead gas in the
condunit C will be mixed with the fresh charge,

and where both the bowed conduits are pro-

vided they may be of comparatively small
diameter and capacity, and hence the volume

of dead gas to be commingled with the new

charge may be greatly less than in any en-
gine' heretofore proposed by others of the type
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comprising the bowed double-cylinder-unit-

ing conduit. The engine herein-described

and claimed possesses these distinct advan-
tages: a conversion of the presumed objec-
tion of remaining dead gas adjacent the ex-

haust-valve for the protection of the latter
from the explosion-flames, a reduction of the
quantity of dead gas which will be admixed
with the fresh chal ge, and a provision by the
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double conduits C K of such an open construc- ~
tion of the engine-body, espeelally that por-

tion thereof (the said conduits) in which the
compression of the gas 1s performed, asto give
a maximum of exposed surface for air-cool-
ing, and by providing the appliances in the

novel arrangement shown an engine of ex-

ing the separated cylinder-uniting condmts
C E with the attendant advantages set forth,

but a single exhaust-valve and its opelatmg
| mechamsm and a single inlet-valve for the

fulfilment of all valve requirements, and the
increased advantage which acerues under the

sates for the inconsiderable cost of the added
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treme SImpllclty and economy of construc-

tion is produced, requiring, in the engine hav-
100

105
exercise of this invention more than compen- =

casting E, which constitutes the cylinder-unit- -

ing chamber and passage for the mdependenb

exhaust

While it has not been deemed necessary to

illustrate the inlet-valve and itsfittings or in-
closing casing, as a
01dina,ry ,eanstructitm may be employed, it
will be observed that in practice a counter-
part of the exhaust-valve and its fittings, as
shown herein, are to be employed, although

a lighter spring is usually used upon the in-

let—valve and no mmechanical inlet-valve-op-

| erating mechanism is combined therewith,
the suction of the pistons properly and sea- i

spring-closed _Valve of

TI1O
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sonabl;y drawing the valve open aﬂ'amst 1135 .

Spllng
Having thus described my invention, what
I cla,lm, zmd desu'e to secure by Letters Pat-

| ent, 18—

1.2'. 5

In a gas- enﬂ'me in cambmatmn the two _' B

therein, the common crank-sbaft 1ocated be-

tween the cylinders with which both pistons

cvlmders, opp031tely arranged, dnd having

their outer ends closed, aud havm pistons .

130-

are connected, the common cylinder-exten-

sion conduit C, connected with the ou ter ends
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valved admission-inlet, and a separate and
independent conduit E, also connected to the
outer ends of both cylinders, provided in an
intermediate part thereof with a single ex-
haust-port, an exhaust-valve, and an exhaust-
valve-operating mechanism, substantially as
and for the purpose set forth.

Signed by me at Springﬁeld, Massachu-
setts, this 11th day of May, 1899.

HINSDALE SMITH.

Witnesses:
WM. S. BELLOWS,
M. A. CAMPBELIL.
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