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UNITED STATES

PaTeENT OFFICE.

ERNEST NARJOT, OF SAN FRANCISCO, CALIFORNIA, ASSIGNOR TO HENRI
VAYRE, OF SAME PLACE. .

GAS-ENGINE.

SPECIFICATION forming part of Letters Patent No. 515,530, dated February 27, 1894,
Application filed Angust 2, 1892, Serial No. 441,962, (o model,)

To all whom it may concern:

Beitknown thatI, ERNEST NARJOT,a citizen
of theUnited States,residing at San Francisco,
in the eounty of San Francisco and Stateof
California, haveinvented certain newand use-
fullmprovementsin Gas-Engines; andIdode-
clare the following to bea full, clear, and exact
descriptionof theinvention,suchaswillenable
others gkilled in the art to-which itappertains
to makeand use the same, reference being had
to the accompanying drawings, and to the let-
ters of reference marked thereon, which form
a part of this specification.

My invention has reference to that class of
engines in which a mixture of gasand air con-
suned within theworking eylinderconstitutes
the active force employed to drive the piston
andhimpart motion to a shaft connected there-
with. '

The object of my improvements is to pro-
vide a simple, safe and handy prime mover
of the class referred to, one that will combine
lightness with strength and speed with noise-
lessness, and one which may be depended on
tornn with regularity and steadiness whether
runnping light or under a heavy load. With
this end in view, I have devised an engine
furnished with a ¢ylinder taking a charge at
each end but having a single piston without
piston-rod, and devoid of packing, stuffing-
boxes or other equipments liable to cause
friction and limit the usefulness of the ma-
chine. The single piston rotates a driving-
shaft through suitable eonnections, and the
shaft in turn regulates the impulses given to
the piston, by mechanism controlling the ad-
mission and exhaust valves and periodically
making and breaking an eleciric circuit so
that sparks may fire the charge at each end
of the cylinder at regnisite intervals. The
¢yele of operations gone through consists in
alternately charging each end of the eylinder
with & mixture of air and gas in quantities
inversely-proportionate to the speed devel-
oped, highly-compressing each charge before
igniting it, providing for a long range of ex-
pansion of the gaseous eompound while barn-
ing, and quickly expelling the products of
combustion. These operations are timed so
that both series are.completed and both ends
of the piston receive a fresh impulse at every
two revolutions of the driving-shaft.

‘oval.

Referring to the drawings for a more com-
plete and detailed description of my inven-
tion, Figure 1 is a side elevation of my im-
proved engine. Fig. 2 isa plan thereof. Tig.
3 is an end elevation of the same. Fig. 4 is
a detailed view of the engine governor and
the valve controlled thereby; and Fig. 5 is
a seetional elevation, on an enlarged scale,
showing the construction of the electric spark
boxes and contact-makers. v :

The same parts are indicated by the same
letters of reference in all the views.

A represents a double-chambered motor cyl-
inder, which is water-jacketed at available
points and may be mounted in any suitable
manner.

Within the eylinder A travels a piston, B.
This piston has no rod such as is commonly
used, so that it moves always in a perfectly
straightline, not being effected by that partof
theconnecting-rod which movesinacirclewith
the erank of the driving-shaft and—in other
constructions—tendstowear out the cylinders
A full clearance is also effected on the
return strokes, thereby affording faeilities for
sucking in a full charge of the working fluid,

"and favoring thorough admixture of the gases

upon compression, adequate expansion after
ignition and unimpeded exhaust. No stuff-
ing-box is used, nor packing,thus reducing
friction to a mirimum and promoting high
speed. Both ends of the piston carry pins,b,

which alternately enter small boxes,C C’, com-

municating with the ends of the cylinder, and
are connected by wires, ¢, to a small sliding-
rod, D, moving parallel and together with the
piston.

E isa bent arm grasping and secured to the
piston at its central part and provided with
a cross-head, F, fitted in slides, G, on the up-
per part of the cylinder. This arm moves to
and fro with the piston and transmitsthe im-
pulses received from it to a cranked shaft, H,
through a connecting-rod, I. The shaft H is
journaled in suitable bearings transverse of
the engine and carries, as usual, a fiy-wheel,
J, at one end, and a driving pulley, K, at the
other. '

The working flnid issupplied through pipes,
one of whieh, L, furnishes coal gas, carbureted
air, or any desired combustible or explosive
vapor, and the other, L’, brings in a certain
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proportion of atmosphericair. Thegasandair
intermingle in the upper part of a chamber
or casing, M, divided into two ecompartments
bya central diaphragm;m, having aport-hole
controlled by a conieal valve, N, whichis op-
erated by a sensitive ball governor, O, con-
nected with the driving-shaft. ' The result-
ing mixture therefore passes into the lower
compartment of M in greater or lesser volume
according to the speed developed by the en:
gine, and thence is distributed through pipes,
P P/, to both ends of the eylinder, entering
by way of the boxes C (.| Check-valves are
provided, at p p’, to stop or cut off the flow
after each charge is drawn in.

Thecharges ineach end of the ¢ylinder are
consecutively fired by electrie sparks. By
preference, I use a galvanie battery to gener-

.ate the currentnecessary to induceé the sparks

and in' connection with it & commutator, Q,
which serves to:make and break the electric
circuit at:the proper time. | A wire, a’, leads
from the positive pole of the:battery to one
blade of the comiutator, the other: blade of
which is connected by a similar wire, ¢? to a
spring, R, constantly: bearing on the sliding
rod D and therefore in electrical communica-
tion with the piston and its terminals. . The

negative pole of the battery is likewise eon-
nected by wires, ¢ a', to metallic pieces: or
springs, C? located in the boxes C C’ and
adapted to come in contact with the projeet-
ing pins of the piston.

The only thing then

515,530

required to complete the circuit is the join-
ing of the two blades of the commutator,which
is effected by means of eccentries, S 8/, actu-
ated by a’ toothed wheel, T, meshing into .a
pinion,U,carried by the driving-shaft. Proper
insulation is provided for all the partsin the
circnit so that the body of the engine conveys
no electric current as in other machines of
similar type. ' The boxes in: which the elec-
tric sparks:are produced: and the contact-
nmakers therein are cooled off, it will be ob-
served; by ‘the incoming fluid at each new
charge. ' The - burned ' gases are expelled
through ‘exhaust.ports, V, at the sides of the

-eylinder, the eecentries S 87 opening the ex-

haust-valves oppositely to springs W, W".

Having now deseribed niy invention, what
I claim asnew, and desire to secure protection
in by Letters Patentof the United States,is—

The combination of the double-chambered
cylinder having slides (& on: its: upper side,
the piston moving in the eylinder, the bent
arm rising from the piston and having a
crosshead moving on the slides G, the driving
shaft, . and' the: connecting rod between' the
driving shaft and tho crosshead.

Intestimony whereof I affix my signature in
presenee of two witnesses.

ERNEST NARJOT. [L.s.]
Witnesses:
H. P. TrICOU,
A, H. STE: MARIE.
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