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To all whom it ma J conecermn:
Be it known that we, WARREN IIIBBARD

- SUMNER HIBBARD, and CHARLES HIBBARD

1O
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~ construction of piston wherein the fresh gas

_30

citizensofthe United States,residing at Sandy-
hill, in the county of Washmn'ton and State

of New York, ha,ve invented certain new and

useful Impmvements in Explosive-Engines,
of which the following is a full eled,l and ex-
act description.

Thisinvention relates toexplosive-engines,

the object being to provide a construction of-
engine which wﬂl run smoothly, which will
| not skip explosions, and in which the ignit-

ing-spark will always occur 1n-the presence
of fresh gas or explosive material..

In earrying out ourinvention we plovule a
mixing-chamber surrounding a erank-shaft,
from Whleh cne or more cylmdels 1adla,te,
sald eylinders openinginto the mixin g-cham-
ber, and a passage leading from the mixing-
ehamber toa point above bhe piston when the
latter is at the inner end of its stroke,where-

by the piston will actin the nature of a valve
to control the supply of gas to the cylinder.

Our invention also eomprehends a novel

18 entlapped and confined until an wmtmﬂ-
spa,rk is created in its presence.

T'he invention also consists of other details,

allof which will be fully hereinafter dese mbed

~and pointed out in the claims.

~engine, and Fig. 2 isa plan of the end of the
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In the accompanying drawings, Figure 1 is
a vertical centralsection of our 1mprnved ras-

plston
Aisa casing for crank o, the bh&ft Of which
projects throurrh the sides of the casing. '
A'ils a cylmder formed, plefembly, inte-
grally with the casing A and containing a

piston B, connected w1th the crank o by the

plston-rod b.

The casing A will be ﬁbted with sulta,ble
pipes c and ¢ (indicated in dotted lines) to
admit fuel. The cylinder is provided with
an inlet-port ¢, which extends from the mix-
ing-chamber to a point in the side of the cyl-
1nder The cylinderis also provided with an

- exhaust-port f, located at a point to be un-
- covered by the piston at the end of its inner
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stroke. In the side of the cylinder, near the

I

E—

| outer end theleof is Iltted a plu':r q, eontam-
ing two electric ter minalszand jJ,respectively.
The terminal fz, 1s a lever having an elongated
contact edge 2" and mounted to swing Wlth a

shaft 77, Whlch passes outward thmutrrh the 55 o

pluﬂ' and carries a spring - tallpleee ®. By
moving this tailpiece the terminal 7 can be
moved toward and away from the correspond-
ing terminal . Terminal § is in the form of -

a Sh‘Lft having a spiral flange ;' at its end, the 6o
edge of which is adapted to make contact

with theedge? of theterminali.  This flange

makes one eomplete turn aronnd the shaft .
so that when one end of it has passed beyond‘
the edge 7 the other end will ecome into posi- 65
tion. 1o act thereon. The shaft carries on its
outer end a ratehet-wheel 72, which is moved
by the pawl ¢!, carried by the spring-arm 2.

The chamber eouta,mlnn' the spmkuw termi-

nals opens into the eylmdel | 70

- The piston B is provided on its for ward or
outer end with a trap b', formed by the ex-
tended sides of the plston b* and thetwolips.
0’andb’. Underor belowthelipb*isaportd®,
opening through the side of the trap, and thei 75
gas which ‘passes through this port from the -
passage e is directed dmmetmeally across the
piston, the current of gas being then de-

'ﬂected back again undel the lip bs and by

means of the inclined edge b%9n sald lip the 80
current is caused to whwl as indicated by
the arrows, and after ﬁllmﬂ' the trap the ex-
cess finds 1ts way out into Lhe eyhnder and

fills the same.

On the crank shaft outsuie of the casing A 8s

| is an eccentric 0, the strap o' of which is at- |

tached to a rod o® for engaging the tmlplece
?° to operate the spalkmﬂ' devices. |
The operation of the engine is as follows
T'he piston is now shown in about the posi- go

‘tion at which the explosion takes place. The

electric terminals ¢ and j have just separated,

causing a spark, which ignites the gas above

the plston, and the explosmn sends the piston

downward or inward. At the lower limit of g5 _

its stroke the exhaust-port fis uncovered and

‘the spent produets of combustion are allowed

to pass out. At the same time the port °in
the piston is brought into line with the port :
e, 1ead1nn"fr0m the mmmﬂ‘-chamber andfresh 100
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oas flows infto the trap, fills the same, and
immediately fills the eylinder above the pis-
ton. Owing to the construction of the trap
nothing but fresh gas can be let in during
the return or upward stroke of the piston.
During its upward stroke the gas is com-
pressed until finally the port 6° is again

- brought opposite the open chamber contain-
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ing the sparking terminals. The fresh gas

from the trap flowsinto the chamber contain-

ing the terminals, so that the spark which

then takes place is in the presence of the fresh |

cgas.  In the rotation of the crank-shaft the
eccentiric causes the rod o* to make a recip-
rocation, which causes the pin o*at the end of
the rod to strike the upperside of the spring-

arm ¢® and throw terminal edge ¢’ into con- |

tact with the presented portion of the spiral
Further movement of the rod o* causes

the pin to slip off from the end of the arm 25,
~ thus permitting the terminal 2 to fall by grav-

ity out of contact with the spiral or to be

- pushedoutof contact therewith by the spring,
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(not shown,)} and thus create a spark, which
ignites the charge and forces the cylinder
downward. At the same time that the arm
7 is deflected by the rod 0* the pawl ¢* pulls
upon the ratchet-wheel and rotates the shaftt,
so that a new portion of the spiral 3* will be
presented to the edge +'. When the arm 7 is
released, the pawl moves back to a new po-
sition upon the ratchet-wheel. |

It will be seen that our engine eliminates
all valve mechanism, the flow of the gas
to the cylinder being controlled entirely by
the piston, the construction of which insures
that the spark shall always be created in the

691,016

| presence of fresh gas, thereby insuring an ex-

plosion at every stroke. |

It is obvious that our engine is adapted to
multicylinder-engines or to engines in which
the cylinders themselves move while the
erank remains stationary. We therefore do
not wish to be limited to the special construc-
tion illustrated. - o

A special construction of the sparking de-

‘vices i8 mot claimed herein, but is shown

merely as an example of a necessary part ot
such an engine. - ; o
Having deseribed our invention,we claim—

1. In an explosion-engine, the combination.
“of a cylinder, a piston therein provided with

a trap for fresh gas, an inlet-port adapted to

communicate with said trap when the piston
is at one end of its stroke, and a sparking-
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chamber adapted to communicate with said

its stroke through the same opening by which

the fresh gas enters the trap.

2. In an explosion-engine, a piston having

‘trap when the piston is at the other end of

60

a trap for gas, on its explosion side, said trap

being formed by the extended sides of the

piston and by two lips approaching each other

in different planes from opposite sides of the
piston, and a port opening into said trap.

In witness whereof we subscribe our signa-
tures in presence of two witnesses.

WARREN HIBBARD.
SUMNER HIBBARD..
- CHARLES HIBBARD.

Witnesses: -
JAMES EDWARD HOWLAND,
WILLIAM ASHBURY W ALKER.
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