(No Model.)
J. JOYCE.

o EXPLOSIVE ENGINE, |
No. 480,019. | Pat__enteci Aug. 2, 1892,
' . N A —

M R

{1

i 1y 8 e
bl ———%

I

) @ e ———

gl [
s
A o 4

-
]

|11} L

; =

AT = |

-

i
|
l

I
JLL ————
L ‘ . sy ..

HINEIRIIN

AALE N LR ARRRAN

JPLALUERRERRRR RGN

&
.§

111111gffffflfszl.rﬂfflﬂllﬂ&I g

"%

N L

INVENTOR :

WITNESSES:
H.E Batu, ' - ' .

4% ATTORNEYS.

THE NORMS PETERS €O., PHOTO-LITHO,, WASHINGTEN, D, C.




i TS
= .

IO

20

UNITED STATES

PATENT OFFICE.
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To all whom it may concern:
- Be itknown thatI,JoEN JOYCR, 0f Oswego,
in the county of Oswego, in the State of New

York, have invented new and useful Improve-

ments in Kxplosive KEngines, of which the fol-
lowing,taken in connection with the accom-
panying drawings, is a full, clear, and exact
deseription. '

Thisinvention relatestoan engine designed
to be operated by the force of explosives di-
rect against the piston of the engine; and it
consists in a novel construction and combi-
nation of the component parts of the engine,
as hereinafter fully described, and specifi-
cally set forth in the claims.

In the annexed drawings, Figure 1 is a side
elevation of an engine embodying my inven-
tion. Iig.2 isavertical longitudinal section
of the piston with its inclosing chamber and
showing, also, the plunger or firing-pin. Tig.
3 18 a detached perspective view of the cai-
tridge-ejectorin an inverted position and with
the rock-arm connected thereto,and Fig. 4 is

-~ a plan viewshowing the arrangement of four
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cylinders with four cranks on the driving-
shaft of the engine. _

Similar letters of reference indicate corre-
sponding parts. | |

A represents the chamber which incloses
the piston PP. 'This piston is of the form of a

cup presenting 1ts mouth toward the rear

end of the aforesaid chamber and arranged
to reciprocate lengthwise therein. The rear
end wall of the chamber is provided with an
orifice in which are inserted the cartridge-
holder C and cartridge-ejector C’, consisting
of two elongated blocks disposed one upon
the other and provided intheiradjacent sides
with coineiding grooves and formed at their
outer ends with heads which form shoulders
on the exterior of the block, by which shoul-
ders they abut against the exterior of the
chamber A.
holder C is secured stationary to the cham-
ber A and the upper block or ejector C’ is
mounted longitudinally movableon the lower
block. In the center of the adjacent sides

of the heads of the blocks C C’is a port « for

the reception of the cartridge. The port is
of a size to closely fit to the body of the car-
tridge and allow the rim or flange thereof to

with a cylinder ¢” at its rear end.

The lower block or cartridge-

| heads of the blocks C C’. The inner end of

the cartridge is surrounded by the cylindri-
cal portions of the blocks C C’, which thus

direct the force of the explosive toward the .

piston P. o
Back of the chamber A is a rock-arm D,
which receives motion from an eccentrice on
themain shaft I of the engine,asindicated by
dotted lines in Fig. 1 of the drawings. The

eccentric-rod ¢’ extends rearward and is con-

nected to a-lever L, and a rod b is connected
at one end to said lever and at the opposite
end to the free end of the rock-arm D. T
preferably form said rock-arm of two rods
united at the ends and spread apart at the
center, where they pass through two elongat-
ed loops ¢ d rigidly to the upper block C’
and extending rearward therefrom. Back
of the chamber A is also a pivoted post 7,
to the upper end of which is hinged a car-
tridge-carrier consisting of the trough ¢, which
18 in range with the port ¢ and terminates
This
trough 1s supported at said end by the plun-

ger g, which is inserted in the ecylinder ¢’/
and 1s connected at its rear end to a lever 7,
‘which 1s pivoted at one end to a suitablesup-

port at the base of the engine and has its up-
per end connected to the lever L by a rod 7’
the latter connection being made at a point
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farther from the fulerum of the lever L than

the attachment of the rod 6 and eccentrie-rod
¢’ to impart a greater stroke to the lever %
than to the rock-arm D. A spring uw con-
nects the upper or free end of the post 7 to
the lever £, so as o cause said post to be
drawn back with the lever and allow the le-
ver to swing forward and push the cartridge
into the port « after the movement of the
post has been arrested by the contact of the
carrier ¢ with the rear of the chamber A.
H denotes a hammer, which is secured to

the upper end of a pivoted post and adapted
to strike the rear end of the plunger g and is

overbalanced, so as to be inclined rearward.
An arm I’ extends vertically from the ham-
mer and is connected to the lever L by a spi-
ral spring . The hammer is provided with
a shoulder [, and to the rear of the chamber
A is hinged an arm /', which is adapted to
engage the shoulder / and hold the hammer

‘rest against the exterior of the aforesaid | remote from the plunger ¢g. To the lever }
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is attached a cam %, which lifts the arm 7’ out |

of engagement with the shoulder ! when said
lever is swung forward to push the cartridge
into the port @ by the plunger g.

I have shown only one crank on the main
shaft and only one engine; but I really apply
two or four cranks to theshaft,set quartering,
as indicated by dotted lines in Fig. 1 of the
drawings, and connect to said cranks a corre-
sponding number of engines.

In the operation of my described enginethe
cartridge is placed in the trough ¢ while the le-
ver h is inelined rearward and holds the plun-
cer g retracted fromthe trough and the ham-
mer i1 is held remote from the plunger. Then
by turning the main shaft of the engine suifi-
ciently to draw the lever it forward and cause
the same to throw the arm !’ off from the shoul-

der I by the cam ¢ the hammer IT is caused to
strike the plunger g by force of the spring », .

said plunger striking the cartridge heldin the

portaand discharging thesame into the cham-
ber A, the force of the explosion being direct- -
ed into the open end of the piston I’, which is -
The return move-
ment of the piston is produced by the suc-
cessive action of the companion engines con- -
nected to a corresponding number of cranks
on the main shaft, as hereinbefore stated. In:
| forth.
arm D draws out the upper block C’, which -
carries out with it the exploded cartridge, and -
The head orsolid front
of the piston P is provided with a suitable
valve v, which opens inward to permit air to

thereby driven forward.

the return movement of the piston the rock-

thus ejects the same.

enter the piston as it approaches the front

portion of the chamber A. The pistonis thus.

relieved of the pressure of the air in frontof

it and the smoke and gas is driven out of the
To insure the opening of the valve .
v at the propertime, I insert through the front

piston.

head of the chamber A astem s, theinnerend
of which is in line with the valve 2, so as to

push the sameopen asthepiston I’approaches

the front end of the case A. The outer end
of said stem is -connected to a lever {, which
is pivoted to the cross-head T, so that by
swinging said lever forward the stem s being
drawn forward with it is thus set to strike
the valve when the piston is near the end of
the chamber A.

A pipe t’ is connected to the chamber A for
the escape of the smoke and gas from said
chamber. This pipe is provided with a suit-
able valve or damper by which tocontroel the
exit. |

Having described my invention, what 1
claim as new, and desire to secure by Letters
Patent, 15—

1. An explosive engine comprising a cham-
ber, a piston in said chamber, a cartridge-
holder in the end wall of sald chamber, a car-
tridge-ejector movably connected to the car-
tridge-holder, a cartridge-carrier movable to-
ward and from said holder, and a plunger in
said carrier, as set forth.

2. In an explosive engine, the combination |

480,019

of a chamber, a piston insaid chamber, a car-
tridge-holder in the end wall of the chamber,
a cartridge-carrier movable toward and from
the holder, a plunger in said carrier, a lever
connected to said plunger, a hammer back of
the plunger, a spring drawing the hammer to
the planger, an arm adapted to hold the ham-
mer remote from the plunger, a cam on the
aforesaid lever adapted to throw the arm out
of engagement with the hammer, and connec-
tions between said levers and main shaft ot
the engine to operate said levers, as set forth.

3. An explosive engine comprising a cham-
ber, a piston in said chamber, a cartridge-
holder in the end wall of the chamber, a car-
tridge-ejector movably econnected to the car-
tridge-holder, and a lever connected to said
ejector and actuated by the main shaft of the
engine, as set forth.

4. The combination, with the chamber A
and piston P, of the block C, seated station-
aryin therearwall of saidchamber, the block
¢’ seated movable longitudinally on the block
C,and the port ¢ in the adjacentsides of said
blocks, the loops d d, extending rearward{rom
the movable block €/, and the rock-arm D,
consisting of two rodsunited at the-ends.and
spread apart at the centerand passing throu oh
the aforesaid loops, as and for the purpose set

5. In combination wi th the chamber A and

piston P, the cartridge-holder C C’, pivoted

post f, cartridge-carriers ¢ ¢/, pivotally con-

nected at the front end to said post, the lever
%, and the plunger ¢, connected to said lever
| and supporting the rear end of the plunger,
substantially as described and shown.

6. In ecombination with the chamber A, pro-
vided with the cartridge-holder in itsend
wall, the cup-shaped piston P, disposed with
its mouth toward the cartridge-holder, and
the valve v, connected to the solidend of the
cup and arranged to open inward, substan-
tially as and for the purpose set forth.

7. In combination with the case A and-cross-
head "I, the piston P, formed cup-shaped and
having its-closed end toward the frontand
provided with the valve v, and the stem s,-ad-
justably connected to the cross-head and hav-
ing its inner end in line with said valve, as
and for the purpose set forth.

8. In combination with the case A and pis-
ton P, the cartridge-holder C C’, cartridge-
carrier ¢ ¢/, plunger g, lever i, connected to
said plunger and actuated by the main shaft
of the engine, the cam ¢, attached to sald le-
ver, the hammer II, provided with the shoul-
der I, the arm I/, adapted to engage said shoul-
der, and the spring S, drawing the hammer
toward the plunger,substantially as set forth.

Intestimony whereof IThave hereuntosigned
my name this 9th-day of November, 1591.

JOHN JOYCE. |L.s.]
Witnesses:
ALEXANDER SKILLIN,
JOHN GRIFFIN..
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