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(No model.}

To all whom ot may concern:

Beit known that I, FravxLINn L. CHAMBER-
1IN, a resident of Cleveland, in the county of
Cuyahoga and State of Ohilo, have invented

“certain new and useful Improvements in Ex-

plosive-KEngines; and I do hereby declare the
following to be a full, clear, and exact de-
scription of the invention, such as will enable
others skilled in the art to which 1t appertains
to make and use the same.

My invention relates to improvements in

explosive-engines, and. more particularly to
that class of engines in which the pistons are
normally stationary and the eylinders recipro-
cate thereon, the object of the invention be-
g to prowde 1mp10vement<; of this charac-
ter of the two-cycle type in which one end of
the cylinder constitutes an engine and the
other a pump to supply air-gas to the engine.

A further object is to provide improved
means for lubricating the pump and engine
pistons and eylmdels

A further objectisto promde improvements
of this character in which a single connecting-
rod serves for the engines and pumps.

A further object is to provide animproved
engine which can be most etTectu&lly air or
water cooled.

A further object is to provide an improved
arrangement of valves to govern the supply
of air—gas. |

A further object is to provide an improved
engine 1n which the positions of the engine

and pump pistons can be changed to vary the

compression and power of the engine and
which can be entirely removed from the cyl-
inders when desired.

With these objects in view the invention
consists 1n certain novel features of construc-
tion and combinations and arrangements of
parts, as will be more fully hereinafter de-
scribed, and pointed out in the claims.

In the accompanying drawings, Figure 1 is
a view In longitudinal horizontal section, illus-
trating my improvements. Hig. 2 is an end
view of the engine, showing the connecting-

“rods or pitmen ‘md lubr'lca,nt—supply tank in

section; and Fig. 3 is a view illustrating a

tform ot carbureter which may be effectually
employed.

11 represent bars of an automobile-frame
on which my improved engine is supported,
and while my improvements are especially
acdlapted for use on automobiles and boats they
are also equally well adapted for a great many
other uses. |

On the bars 1 longitudinal parallel rods 2
are secured, and the engine-frame is mounted
on the rods. The engine cross-frames 3 are
exactly alike at both ends and comprise cast-
ings having elongated sleeves 4, supported
on rods 2. Each of these frames 38 has se-
cured therein parallel hollow cylindrical pis-
tons 5 and 6, the former a pump-piston and
the latter an engine-piston, and pipes or con-
duits 8 connect these hollow pistons, as shown.

Kach frame 3 1s provided at its center with

an integral threaded sleeve 7 to receive the

screw-threaded ends of a rod 9, the threads at
the ends of said rod being, respectwely right
and left, so that when the rod is revolved the
pistons will be moved longitudinally toward
each other or apart.
longitudinal movement by means of periph-
eral langes 10 thereon turning in housings
11 on bars 1, and a worm-gear 12 is secured

55

60

70

The rod 1s held against

75

on said rod and operated by a suitable worm

(not shown) when it is desired to adjust the
position of the pistons.

Cylinders 13 are mounted on the alined
pump and engine pistons 5 and 6 and are com-
mon to both, and these eylinders 13 have crank-
pins 14 on one side connected by pitmen 15
with the arms of crank-shaft 16, so that as
the cylinders are reciprocated on the pistons
the crank-shaft will be driven thereby and
the pumps operated, as will hereinafter ap-
pear. The cylinders are provided at their

~central portions with heads 17, spaced apart,

forming a chamber E between them, and
these heads have ports closed by check-valves
18 and 19, and springs 20 are connected at
one end with said valves and are located in
the chamber E and their other ends bear
agalnst pins 21.
the pump A into the chamber K and the valve
19 opens into the engine C, but prevents any
return of the explosive mixture to the cham-

ber or pump, and the opening movement of
| sald valve 19 is limited by a plug 23, screwed

The valve 18 opens from.
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into the eylinder, and this plug can be re-
moved to permit examination of the interior
of the cylinder.

Kach engine-piston 6 has a tube or pipe 24
projecting thereinto up to near the head of
the piston, and into these pipes 24 air-gas i1s
discharged by a nozzle 25, connected with a
sultable supply. This air-gas then passes
around the outside of pipe 24 between the
same and the wall of the piston 6 and around
through pipes or passages 8 to the pump-pis-
tons 5, which latter have check-valves 26 1n
their heads. These valves 26 are secured on
rocls 27, mounted 1n a suitable spider 28 in
the piston, and a spring 29 is mounted on each
rod 27 between the spider and a nut 30 there-
on to normally hold the valve on its seat. The
air-gas escapes past the valves 26 and is forced
through valves 18 and 19 to the engines, as
will more fully hereinafter appear.

In each cylinder 13 between the heads 17
and the piston 6 a plug 31 1s screwed and 18
made with insulated bearing for the station-
ary electrode 32 and a movable electrode 33
that is not insulated. These electrodes are
normally held in contact by a light spring 60.
The electric circuit is complete or closed only

while the knob 32 is 1n contact with the spring

34. 'This spring 1s insulated in 1ts support
and 1s connected by electric wire to the bat-
tery or source ot electricity, the other termi-
nal wire from the battery being grounded to
the frame or engine. The lever 35 1s pivoted
to the frame and the free end 36, which 1s to
be engaged by the lever end of the movable
electrode 33 to separate the electrodes and
make a spark to explode the charge. The le-
ver 35 is notched at one side, as shown, to re-
ceive a wedge 37, by means of which the
spark can be advanced or retarded at will.
The spark 1s advanced automatically when
the end of elongated sleeve 4 engages the 1n-
clined end of lever 35.

To throttle the passage of air-gas to the
engines, I mayv provide butterfly-valves 40 1in
th@ passages 8 or 1 might provide levers 41

~to limit the opening movement of the pump-

valves 26.

In Kigs. 2 and 3 1 1llustrate a carbureter 42
and lubricant-supply tank 43 for supplying
hydrocarbon spray and lubricant, respec-
tively, to the engine and pumps, as will be
now described, and 1 would have 1t under-
stood that when I refer to “‘air-gas” I em-
ploy the term in its broadest sense, as any
form of gas might be used. Pipes 44 com-
municate with the heads of the pump-pistons
5 and receive the air-pressure due to the re-
ciprocating cylinders thereon. These pipes

are provided with check-valves 45 to govern
the pressure, and the air is conveyed to the
carbureter-inlet 45 and the inlet 46 of the lu-
bricant-tank.

The carbureter 42 has an automatic supply-
65 tank 47 connected with the carbureter-cham-

“portion of the air enters the same and

765,814

ber by a pipe 48, near the bottom thereof, in
which a ball-valve 49 1s located. In this sup-
ply-tank 47 a float 50 1s provided and has a
stem 51 for closing the inlet 52 thereof,
through which gasolene or other liquid hydro-
carbon is supplied. This float serves to main-
tain a uniform level of the liquid in chamber
492, and into the top of the latter project pipes
53 and 54, the former smaller than the latter
and surrounded thereby. The outer pipe 54
has air-inlets above the liquid-level, so that a
the
pressure forces the liquid through the mner
pipe 53, and they Intermingle and are dis-
charged in a fine spray through the nozzles
25, as above em:nlfuned

The air -pressure in lubricant-tank 43 forces
the o1l up through a curved outlet-pipe 55,
through a valved outlet 56, and through pipes
57 to outlets 58 in the walls of the pistons 5
and 6 to lubricate both the pistons and cylin-
ders.

For convenience in describing the opera-
tion of my improvements I will designate the
pumps A and B and the engines C and D.

The operation of my improvement is as
follows: We will suppose an explosion has
just taken place in engine C. As the cylin-
ders 13 move to the left the pressure of the

exploded gases will hold valve 19 on its seat,
and when the cylinder moves far enough the
products of combustion will exhaust throuah
the muftled exhaust-chamber 39. The pres-
sure 1n pump-chamber B 1s utilized to oper-
ate the carbureter and lubricant-supply. The
movement to the left of the other eylinder 13
will serve to draw the air-gas past valves 26
in pump B, and the reverse movement of the
cylinder will force the explosive mixture past
valves 18 and 19 to the engine D, 1n which 1t
will be compressed by the movement of the
cylinder and exploded by the spark made by
my improved sparking mechanism above de-
scribect. The operation of both pairs of en-
oines and pumps is precisely alike and the op-
eration of the engines also operates the pumps
to suppiy the air-gas thereto. |

Instead of m%l«:mo the mufiler-chambers ec-
centrically, as above cdescribed, I might mount
them concentrically, and I mightdispense alto-
oether with the valves in the engine and ad-
mit the explosive mixture through ports in
the pistons.

With my improvements as the cylinders re-
ciprocate they will be effectually cooled by
their rapid movement through the air, and
the pistons are cooled by their contact with
the iIncoming air-gas and may also be water or
alr cooled in any approved manner, and the
cylinders may be water-cooled, 1f desired.

A great many changes might be made in the
oeneral form and arrangement of the parts
described without departing from my inven-
tion, and hence I donot confine myself to the
precise details set forth, but consider myselt
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at liberty to make such slight changes and
alterations as fairly fall within the spirit and
scope of my Invention.

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

1. Inacombinedengineand pump, the com-
bination of a single cylinder comprising an
engine in one end and a pump in the other,
and a single pitman connecting this c¢ylinder
with a crank-shaft, substantially as set forth.

2. Inacombined engine and pump, the com-
bination of a single reciprocating cylinder, a
stationary engine-piston in one end of the cyl-
incer, a stationary pump-piston in the other
end of the cylinder, and a pitman connecting

said cylinder with the crank-shaft, substan-
tm]lv as set forth.

In acombined engine and pump, the com-
bln‘LEIOH of a single reciprocating cylinder, a
stationary engine-piston inone end of the cyl-
1nder, a stationary pump-piston in the other

end of the cylinder, means for adjusting the
pistons in the eylinder or entirely removing

them, and a pitman or connecting-rod pivot-

ally secured to the ecylinder at or near its cen-

ter, substantially as set forth.

4. Inacombined engine and pump, the com-
bination of a single reciprocating cylinder, a
stationary engine-piston in one end of the cyl-
incler, a stationary pump-piston in the other
end of said cylinder, means for adjusting the
pistons in the cylinder, said pump adapted to
force an explosive mixture into the engine

and lubricant to both pistons, substantially as

set forth.

5. In an engine, the combination with a

frame, of two pairs of normally stationary pis-
tons 1n alinement, single cylinders having cen-
tral heads and mounted on the alined pistons,
one piston in each cylinder being an engine-
piston and the other a pump-piston, pitmen
connecting the cylinders with a crank-shaft,
means for directing an explosive charge into
the hollow engine-pistons, and pipes connect-
ing the engine-pistons and pump-pistons, so
that the latter can draw the explosive mixture
from the engine-pistons and force it into the
cylinders between the engine-pistons and cyl-
Inder-head to be exploded therein.

6. In an engine, the combination with a
trame, of two pairs of normally stationary
pistons adjustably supported on said frame, a
cylinder on each pair of pistons forming an
engine at one end and a pump at the other
end, means for making a spark in the engines,
and said pumps adapted to direct an explosive
charge into the engines, substantially as and
for the purpose set forth.

T. In an engine, the combination with a

tframe, of four normally stationary pistons ad-
justably mounted on said frame and arranged

1n pairs in alinement with each other, cylin- |

ders mounted fo reciprocate on the alined pis-

‘tons,headsinsaid cylinders spaced apart form-
‘1ng chambers between them, valves in said

pump-pistons and in the cylinder-heads to per-
mit the explosive charge to be forced by the

pump-pistons into the engines, and sparking

mechanism on the cylinders to make a spark
and explode the charge afterit has been com-
pressed by the engine-pistons, Subst‘mtmllv
as and for the purpose set forth.

8. In an engine, the combination with a
frame, of four normally stationary pistons se-
cured on said frame and arranged in pairs in
alinement with each other, cylinders mounted
to reciprocate on the alined pistons one of
which 1s an engine-piston and the other a
pump-piston, a cylinder-head in the center of

each cylinder dividing it into an engine and:

apump cylinder, a valve in said headst through

3 '.
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which an explosive charge is forced hy the

pump 1nto the engine, valves in the pump-
pistons to permit the explosive mixture to be
drawninto the pump-chambers,and pipes com-

municating with the pump-pistons through

which pressure is conveyed to generate the
e*{ploswe mixture and convey the same tothe
engine.

9. In an. engine, the combma,twn with a
reciprocating cylmder having a central head
or partition therein, of a normally stationary
engine-piston in one end of said cylinder, a
normally stationary pump-piston in the other
end of sald cylinder, a valve in the pump-
piston to admit an explosive charge, a valve
in the cylinder-head to permit the exploswe

pump, means for making a Spark in the en-
ogine to explode the chmoe, and means for

torcmn lubricant to the plstons, substantmlly

as set, forth.

10. In an engine, the combination with a
frame, of reciprocating parallel cylinders,
normally stationary hollow cylindrical pis-
tons 1n the opposite ends of said cylinders,
heads or partitions in the central portions of

said cylinders dividing them into a pump-

chamber at one end and an engine-chamber at
the other end, pipes connecting the respective
parallel engine and pump pistons, means for

directing an explosive mixture into the hol-
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charge to be forced into the engine by the

10O

110

low engine-pistons from which it is drawn by

the pump-piston parallel therewith and forced

by said pump-piston into the engine-chamber

115

in the same cylinder, and mechanism to ex-

plode the charge in said engine-chambers.

In testlmomr whereof I ha,ve signed this
specification in the presence of two “subser 1b—

1ngo witnesses.

FRANKLIN L. CHAMBERLIN.

Witnesses: ,
W. 5. FUrNaL,
~ A. E. PETERSON.
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