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To all whom 1t may concern.:

Be it known that I, Cr.ARANCE R. BRYANT,
a citizen of the United States, residing at
Manistee, in the county of Manistee and
State of Michigan, have invented new and
useful Improvements in Explosive-Engines,
of which the following i1s a specification.

This invention relates to an explosive en-
oine of the two cyele type in which the e;{]:])lo-
sive charges are delivered to the engine cylin-
der by a pump operating in consonance with
the engine piston, and it relates more particu-
larly to an engine having combustion cham-
bers at opposite ends to operate on the dou-
ble-acting principle, the pump serving to dis-
charge alternately the combustible mixture

~ to the separate explosion chambers.
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The invention has for one of its objects to
improve and simplify the construction and
operation of apparatus of this character so as
to be comparatively easy and inexpensive to
manufacture, both as regards the material
and labor, highly efficient and economaical in
operation, and readily controlled.

A further object of the invention is the pro-
vision of an engine which can be readily con-
vertible to three different ratings, ds for in-
stance, the engine can be operated to deliver
forty horsepower maximum under certain
conditions, and converted to operate as a

twenty or ten horsepower engine, thus readily

adapting 1t to automobile work where a sin-
ole engine which can be adjusted to operate
under a heavy, light or medium load is ad-
vantageous.

With these objects in view and others, as

will appear as the description proceeds, thein-

vention comprises the various novel features
of construction and arrangement of parts
which will be more fully described hereinafter
and set forth with particularity in the claims
appended hereto.

n the accompanying drawing, which 1llus-
trates one of the embodiments of the mven-
tion, Figure 1 i1s a vertical central section of
the engine with the parts in elevation. Hig.
2 is a side view thereof. Figs. 3 and 4 are
horizontal sections on lines 3—3, and 4—4,
Fig. 1, respectively. Fig. 5 is a central sec-
tion of the timer or circuit making and break-
ing device of the ignition system. Fig. 61sa
detail sectional view of a modified construc-
tion. | ~-

to designate corresponding parts throughout
the several views.

Do

In the present imnstance, I have elected to -

llustrate the invention in connection with a
single cylinder, double-acting engine, but it
1s obvious that any number of cylinders may
be employed.

. Referring to the drawing, 1 designates the
bed-plate on which are arranged bearings
2 of substantial dimensions for the single
throw crank shaft 3. Kxtending upwardly
from the base plate 1s the frame 4 having the
crosshead guides 5. Supported on the frame
4 15 a vertical cylinder 6 of the jacketed type
and provided with heads 7 at both ends, the
lower head being provided with a central
opening for the piston rod 8 that passes
through a stufling box 9 or any approved
construction. The piston rod is connected
with the cross head 10 which in turn is con-
nected with the crank shaft by the connect-
ing rod 11. The piston 12 is of any approved
construction and secured to the inner end of
the piston rod, the opposed surfaces of the
piston being concaved so as to better ab-
stract the energy of the explosive gases.
Extending laterally from one side of the cyl-
inder adjacent its center is an admission
passage 13 through which the explosive
charges are supplied to the opposite ends of
the cylinder. Preferably diametrically op-
posite from the admission passage or port 13
1S an exhaust port 14 that conveys away the
spent products of combustion from the cylin-
der. On the opposite ends of the piston are
baille plates 15 arranged in close proximity
to the admission port so as to deflect the in-

coming gases toward the heads of the cylin-

der and thereby force out the spent gases
through the exhaust port. Xach end of the
cylinder has a spark plug 16 of any approved
construction for 1gniting the compressed
charges.

Themeansforsupplying the engine with the
explosive mixture comprises in the present
instance a pump forming a part of the organi-
zation of the engine. This pump comprises
a cylinder 17.cast separate from the engine
cylinder and bolted or otherwise suitabl
secured thereto, and movable back and fort
therein 1s a piston 18 having a rod 19 con-
nected with the cross head 20 which, in
turn, 1s connected by a rod 21 with a con-

Similar reference characters are employed | centric strap 22 that codperates with an ec-
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centric on the crank shaft 3 for receivin

motion therefrom. The pump is connecte

with the crank shaft 1n such a manner that

the engine and pump pistons reciprocate

simultaneously in opposite directions. The

- heads 23 of the pump are separate from the
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‘stroke.
of the stroke of the pump piston, air is

cylinder and bolted or otherwise secured in
place. The cross head 20 moves on cross
Lead oguldes 24 connected with a bracket 25
on the frame of the engine and with the bot-
tom head 23 of the pump cylinder. By means
ol this construction, the cross-head guides
and pump cylinder are rigidly secured on the
engme. Iormed in the pump cylinder cast-
mg 1s a passage 26 disposed parallel with the
cﬁinder and communicating at opposite
ends thereof by discharge ports 27 and also
commmunicating with the admission port 13
of the engine. The ends of the passage 26
are closed by the heads 23 that are extended
mmwardly to cover the same, and within the
passage 26 are threaded cylindrical “valve
seats 28 that are apertured to register with
the ports 27. Codperating with each seat 1s
a discharge valve 29 of the puppet type,
whose stem 30 extends outwardly through

the adjacent head of the pump cylinder and

stufing box 31, there bemg an adjustable
compreéssion spring 32 on the extended end
of the stem. These valves are located 1n-
termediate the ports of the pump and ad-
mission port 13 of the engine and are adapt-
ed to open automatically during the dis-
charge strokes of the pump. The heads 23
are each provided with an inlet valve 33 that
opens Inwardly under the suction produced
by the movement of the piston, the stem 34
of each wvalve having an adjustable com-
pression spring 35 for varying the amount of
alr 'which the pump can mduce. The fuel
supply for generating an explosive mixture
with the air may be effected in any desired
manner. As shown in Fig. 1, a fuel supply

ipe 36 communicates with a passage 37
Formed in the wall of the pump cy%inder and
arranged with 1ts discharge end about mad-
way of the ends of the latter, a needle valve

38 being employed for regulating the pro-

portion of fuel to the air for producing the
explosive mixture. - By locating the fuel
supply port 39 in this manner, the fuel is
drawn immto the pump at the last part of each
In other words, upon the first half

drawn in through one or the other inlet

valves until: the piston passes the port 39,

after which both air and fuel is drawn in.
By properly adjusting the wvalve 38 and
springs 35, the groportions of air and fuel
can be regulated to a mnicety. In transit
from the pump cylinder to the engine cylin-
der, the fuel which may be in the form of
vapor or gas becomes thoroughly mixed
with the air and warmed to a considerable

65 extent, due to the walls of the pump and the | provide
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passages 26 and 13 being contiguous with the
engine cylinder. It will thus be seen that
the explosive mixture will be delivered to the
engine in the best condition for efficient igni-
tion.

In practice, the crank shaft is turned over
or started in any suitable manner so as to
cause the pump to discharge a supply of
mixture to the engine cylinder so as to be
compressed by the piston thereof and the
charge 1gnited by the spark plug. The im-
pulse thus produced continues the operation
of the engine so that the pump delivers an-
other charge to the opposite explosion cham-
ber to produce the second explosion.
this manner, the explosions take place alter-
nately at opposite ends of the cylinder 6 so
as to produce two impulses during one revo-
lution of the crank shaft, thus insuring a
steady and even torque. Obviously, by
varying the supply of tuel, the engine can be
operated at different loads.

In the modification shown in Fig. 6, the
fuel supply pipe 40 connects with a branch
passage 41 that terminates in discharge
ports 42 adjacent the ends of the pump
cylinder and within the pipe may be arranged
a controlling valve 43 for varying the supply
of tuel to the opposite sides of the pump
piston. In each EI‘-‘HIGh of the passage 41
15 arranged a cut-offi valve 44 whereby
either one of the branches may be closed to
operate the engine on the single acting prin-
ciple. Thus, by cutting off the supply to
one side of the piston, the pump will draw in
a charge of mixture on one side and deliver
1t to one end of the engine cylinder, while
the opposite side of the pump will draw in &
supply . of pure air and deliver it to the
engine cylinder with practically no effective
result as to the power of the engine. In other
words, one impulse will be given to the pis-
ton during one revolution of the crank
shatt and the pump will alternately deliver
a- charge of air instead of a charge of mix-
ture, which would be wasted by passing
through the engine without being exploded
and thus represent a considerable loss.

A special form of tuming or circuit making
and breaking device i1s employed in connec-

tion with the present form of engine, whereby
the spark plug of the explosion chamber of

the engme that 1s cut out of service may be
removed from the ecircuit of the ignition
system, thus economizing the current. The
sald device comprises a disk 45 rigidly se-

cured to the crank shaft to rotate therewith,
and a disk of insulation 46 loosely mounted -

on the crank shaft and held apart from the
first disk by a spacer or washer 47, the in-
sulation disk being mounted on a sleeve of

metal 48 that takes the wear and which is

“held between the washer 47 and the collar 49,

9.8 clear}iy' shown 1 Fig. 5. The disk 46 1s
with a plurality of sockets 50 for
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receiving the contacts 51 that are provided | the cylinders, a pump, means for discharging

with stems 52 extending from omne side of the
disk to which the conductors of the ignition
system may be connected by the binding
screws 53. Arranged in each socket i1s a
compression spring 54 that yieldingly holds
the contact i position, and codperating

with the contacts 18 a contact 55 mounted.

on the disk 45 so as to alternately engage
with the contacts 51 as the crank shaft
revolves. The stem 52 of each contact has
spaced transverse openings 56 for recelving
a pin 57, and when the pin is in one opening,
the contacts are in operative relation, and
when 1n the other opening, the contact 51 is
drawn out of the path of the contact 55,
thus when one of the contacts 55 is moved
to Inoperative position, only one of the spark
plugs will be ignited and the other is cut out
of service so that there will be no waste of
current and unnecessary wear and tear on
the 1gnition system. Any suitable circuit
connections may be employed so that 1t is
deemed unnecessary to illustrate the same,
since the invention i1s not limited in this
respect. Lo vary the time of the explosion,

the disk 46 may be provided with a lever 58,

as shown in dotted lines in Fig. 1, whereby
the disk:can be rocked in one direction or
the other, and thereby varying the relative
position of the contacts 51 to the contacts 55.

From the foregoing description, taken in
connection with the accompanying draw-
ing, the advantages of the construction and
of the method of operation will be readily
apparent to those skilled in the art to which
the mvention appertains, and while 1 have
described the principle of operation of the
invention, together with the apparatus
which I now consider to be the best embodi-
ment thereof, I desire to have it understood
that the apparatus shown is merely illus-
trative and that such changes may be made
when desired, as are within the scope of the
claims.

Having thus described the invention, what
I claim is:— -

1. In an explosive engine, the combination
of a double-acting piston, a cylinder, an inlet

fuel thereto after an initial quantity of air is
drawn into the pump, valved passages be-
tween the pump and 1nlét port of the engine,
and means for  Igniting the compressed
charges in the cylinder.

2. In an explosive engine, the combination

of a cylinder, a piston therein of the double-
acting type, an inlet port at the middle of the
cylinder for supplying an explosive mixture
alternately to the opposite sides of the pis-
ton, a pump cylinder supported on the en-
oine cylinder, separate means for admittin
alr and fuel to the pump, a passage connecteg
with the inlet port, automatically actuated
valves between the opposite ends of the
pump cylinder and passage, and means for
1gniting the compressed charges i the engine
cylinder.

3. The combination of an engine cylinder

closed at both ends and having inlet and ex-
haust ports arranged centrally between the
ends, a piston therein for controlling the said
ports, a pump cylinder having a passage com-
municating with both ends of the latter-and
the mlet port of the engine cylinder, and air
acdmission valves in the pump cylinders auto-
matically actuated valves in the said passage
controlling communication between the
pump and engine cylinders, and controllable
means for supplying fuel to the pump cylin-
der, whereby the pump and engine can be
changed from single to double acting or vice
versa. | *
4. The combination of an engine of the
explosive type adapted for single or double
acting operation, a pump for supplying. ex-
plosive mixture to the engine, means for con-
trolling the pump for double or single acting
operation, sparking devices arranged m the
engine cylinder, and a circuit making and
breaking device having controllable contacts
for cutting the sparking devices into or out of
operation.

In testimony whereof, I afhix my signature
in presence of two witnesses.

CLARANCE R. BRYANT.

Witnesses:
(AUSTAV STEINGRABER,
ErNEST T. SELLMAN.
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