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T all whom it may concern:

Be it known that we, Morris CoLUMBUS
Warre and Orzo CromwrrL DuUrYEA, both
citizens of the United States, residing at
Los Angeles, in the county of Los Angeles
and State of California, have invented a
new and useful Internal-Combustion - En-
gine, of which the following is a specifica-
tion. ’

An object of this invention is to provide
an internal combustion engine which may
be connected direct to-its load, and which
may be started as gradually as desired and
without cranking.

An object is to provide an internal com-
bustion engine having a constant combus-
tion system for starting and for gradual
and for comparatively-light worl, and hav-
ing an explosive combustion system for com-
paratively-heavy work after starting.

Axn object is to provide an internal com-
bustion engine which will start under heavy
loads and will be reversible and applicable
for use in all situations where locomotives
or marine engines are required.

An object 15 to dispense with the neces-
sity “of furnaces, smoke-stacks, open fires,
heavy loads of water, and to accomplish a
maximum amount of work with a minimum
amount of fuel, thereby enabling locomo-
tives to make longer hauls without stops for
fuel, and to enable war and other vessels to
make longer voyages without the necessity
of stopping for fuel.

An object is to build an engine having
severzl times the power in proportion to its
size. and weight, as compared with other
engines of present construction.

The invention is capable of various em-
bodiments, and we do not limit the same to
any specific form. ' .

In the drawings we have shown a dia-
grammatic plan of an internal combustion
engine having two double-acting pistons.

The driving-shaft 1 has cranks 2 and 3 set
at right angles to each other. The piston

4 is connected to the crank 2 through the

50

53

piston-rod 5, the cross-head 6, and the con-
necting-rod 7. The piston 8 is connecteil
to the ¢rank 3 through the piston-rod 9, the
cross-head 10, and the connecting-rod 11.
The piston 4 1s mounted in the engine pis-
ton cylinder 12, there being an explosion-
chamber 13 at one end of the piston and a
second explosion-chamber 14 at the other

end of the piston. The piston 8 is mounted
in the piston-cylinder 15, there being an ex-
plosion-chamber 16 at one end of the piston
and a second explosion-chamber 17 at the
other end of the piston.

The cylinder 12 has a slide-valve-casing
18, and the cylinder 15 has a slide-valve-cas-
ing 19, said casings forming chambers 20
and 21 for constant.combustion outside of
the slide-valves 22 and 23. A port 24 leads
from the constant combustion chamber 20
to the-explosion-chamber 13, and a similar
port 25 leads from said chamber 20 to the
explosion-chamber 14; said ports 24 and
95 being controlled by the slide-valve 22.
A port 26 leads from the constantgcom-
bustion chambér 21 to-the explosion-cham-
ber 16, and a simitar port 27 leads from
said chamber 21 to the explosion-chamber
17 said ports 26 and 27 being controlled by
the slide-valve 23.

The air-compressor comprises the two gas
engines 28 and 29 taking fuel from the car-
bureter 30 and driving the air-pump 31,
said air-pump discharging into the com-
pressed air tank 32. The carbureter 30 is
supplied from the fuel-tank 33 through the
pipe-line 34, there being a check-valve 35 in
said line to hold the pressure from passing
back into the fuel-tank. A compressed air
pipe 36 leads from the compressed air tank

32 to the constant combustion-chambers 20 -

and 21. A pressure-regulator 37 is incor:
porated into this compressed air pipe, and
the passage through the pipeto the constant

combustion chambers is controlled and regu-.

lated by a throttle 38; the pipe being forked
beyond the throttle to supply pressure
equally to each constant combustion cham-
ber. Ghas is supplied to the compressed air
pipe from the carburetes:39, said carbureter
being supplied with fuel through the pipe-
line 40, there being a check-valve 41 in the
fuel-pipe 40 .to keep the pressure from go-
ing back into the fuel-tank 83. A fine
platinum wire is run into the constant com-:
bustion chiamber 20 to produce the constant
igniter 42, and a similar wire is run inte-

the constant combustion chamber 21 to.pro-: =

duce- the constant igniter 43. A constant

‘igniter battery 44 is grounded at one end

to the frame, as indicated at 45, and-the

_other end of the battery passes through a
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vetractile coil spring 46 to the switchudd,

and from the other end of the switch 47

119



2

the line 48 is forged and runs to the con-
stant. igniters 42 and 433 said igniters be-

ing gloundcd upon the frame at 49 and 50.

10

The switch-bar 47 is mounted on a pivot-51
and is yieldingly connected to. the throttle-

.crank 52 by the spring 53. The throttle-

lever 54 is mounted upon the pivot 55, and
the short end of the lever is connected to the
crank 52 by the connecting-rod 56. The
links 57 and 58 are connected to the slide-
valves 22 and. 23 by the rods 59 and 60.
The link-operating -lever 61 is connected

. to the links in the usual way, and the links
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_tion of explosive engine.

are operated by the eccentrics 62 and €3 in
the usual way. Thus we have produced a
constant combustion system for starting the

pistons 4 and 8 gradually and with the load

connected dirvectly to the piston so as to
avoid the sudden jerks caused Ly starting
an explosive engine with a crank, and
avoiding the necessity of dlsconnectlnc the
load from the plstons durmfr the opemtlon
of starting.

The engines 28 and 29 ‘are CO)‘HP&I atively
emall and may bd of any ordinary construc-
These engines
may. be started with a cranking sy, stem to
supply air under compression to the tank
32, and when a sufficient pressure has been
atfained the lever 61 is set on the neutral
point as indicated at 64, thus bringing the
links 57 and 58 to neutral position and
holding the slide-valves neutral. Then the
lever 61 is thrown forwar dly to the forward
position 65 to shift the links into proper re-
lations to start the engine forwardly. Then
the throttle 38 upon the pipe-line 36 is oper-
ated, and as the crank 52 swings backwardly
the tension of the spring 53 will overcome
the tension of the spring 46 and close the
switch 47, thereby causing the constant ig-
niters 42 and 43 to become incandescent, and
as the compressed air passes through the
pipe-line 36 it will be impregnated Wlth gas
from the carbureter 39, and passing into
the constant combustion chambers 2 and 21
will be 1frn1ted by the constant igniters 42

"and 43, causing a steady conﬁagr‘\tlon in
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each of the chambers 20 and 21, thereby
greatly expanding and mcreasmg the vol-
ume of the fluid, and this fluid will pass
into the chambers of the pistons and cause
the pistons to reciprocate and start the en-
gine, This operation of starting may be
Undual and the force will be constantly ex-
erted to start the engine without disconnect-
ing the engine from the load.

Tf it is desned to reverse the engine the
link-lever 61 is moved backwar dly to the
reverse position 66, thereby shifting the ac-
tion of the slide-valves 22 and 23 as required
to move the engine backwardly instead of
- forwardly.

The gas-pump-cylinders 67 and 68 are
formed integral with the enginc-piston-cyl-

| line 107 may lead from the compresse

1,033,504

1nders 12 and 15, and the pump-pistons 69
and 70 are mounted in the pump-cylinders
so as to form pump-chambers 71, 72, and

|73, T4, there being a chamber at ‘each end
A port 75 leads from the
pump-chamber 71 to the explasion-chamber.

of each piston.

14, and a port 76 leads from the pump-
chamber 72 to the explosion-chamber 13.
A port 77 leads from the pump-chamber 73
to the explosion-chamber 17, and a port 78

leads from the pump- _chamber 74 to the ex-

plosion-chamber 16.

The pump-pistons 69 and 70 are connected
to the cross-heads 6 and 10 by the piston-
rods 79 and 80 so that the pump-pistons 69
and 70 are operatcd in unison with the en-
gine-pistons 4 and 8- The explosive-system
carbureter 81 is connected to the fuel-tank
33 by the oil-pipe-line 82, there being a
check-valve 83 in the oil—pipe-lin'e to prevent
pressure passing backwardly from-the car-
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bureter to the fuel-tank. A gas-pipe-line

84 connects the carbureter 81 to each of the

chambers 71, 72, and 73, 74, so that the gas. - .

pump- pmtons 69 and 70 will dmw gas from
the carbureter 81.

Check-valves 85, 86, 87 and 88 control
the ports 75, 76, 77 and 7 8, said check-valves
discharging into the engine-piston-chambers
18, 14, 16 and 17, and holding the pressure
from passing backwardly into the pump:-
chambers. Check-valves 89, 90, 91 and 92
control the passages from the carbureter 81
into the gas-pump-chambers 71, 72, 78 and
4, said check-valves dlschargmg into the
chambers and holding the pressure from
passing back into thie carbureter.

Intermittent or sparking igniters 93, 94,‘

95 ‘and 96 are mounted in communication
with the engine-piston-chambers 13, 14, 16
and 17; said igniters being grounded to the

frame, and said igniters being connected by -

circuits 97 and 98 to the switches 99 and
100, and said switches being connected to
the batteries 101 and 102 and said batteries
being grounded to the frame. The tappet-
rods 103 and 104 are connected to the cross-
heads 6 and 10 and arranged to operate the
sparking igniters 93, 94, 95 and 96 in the
usual way. .

If the englne has been started and it is

desired to increase the force or speed or~

power, the switches 99 and 100 are closed
and the throttle 38 is clesed, and the momen-
tum of the engine. will continue to operate
the gas-pumps and supply. gas from the car-
bureter 81 fo the explosion-chambers, and
said gas will be exploded by the sparking
igniters, and the operation of the engine
continued by said explosions.

The exhaust-ports 105 and 106 are formed .
at the longitudinal centers of the piston--
cylinders 12 and 15 so as to exhaust from

t1e chambers 13, 14, 16 and 17. The ipe-

air
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tank 32 to the fuel-tank 33 to supply pres-
sure for the discharge therefrom of the
liquid fuel under necessary pressure.

We claim :— . S

‘1. In an internal combustion engine, the
combination with a fcylinder and piston,
movable one with relationsto the other, of

means: for subjecting thé woving member

* to the driving force~of products of .com-
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bustion of fluid under continuous combus-
tion, means for subjecting s: 1d moving mem-
ber to the driving force of intermittent ex-
plosions, and means for substituting one of
said forces for the other. F

2. In an internal combustion engine, the
combination with a cylinder and piston,
movable one with relation to the other, of
means for subjecting the moving member to
the driving force of products of combus-
tion of fluid under continuous combustion,

means for subjecting said moving member

to the driving force of intermittent explo-
sions, and means for substituting one of said

forces for theother during the movement of.

said moving member.
3. In an internal combustion engine, the
combination with a cylinder and piston, mov-

’

‘this 24th day of

8

able one with relation to the other, of means .

for subjecting the moving member to the
driving force of products of combustion of
fluid under continuous combustion, enigine-
reversing means, means for subjecting said
moving member to the driving force of in-
termittent explosions, and means for sub-
stituting ofie of said forces for the other.
‘4. In an internal combustion engine, the
combination with a cylinder ‘and ‘piston,
movable - one with relation to the other, of
means for subjecting the moving member to
the driving force of products of combustion
of fluid under continuous combustion, a
throttle-valve for controlling the flow of
saild fluid, means for subjecting said mov-
ing member to the driving force of intermit-
tent explosions, and means for substituting
one of said forces for the other. '

In testimony whereof, we have hereunto
set our hands at Los Angeles, California,
September, 1908.
MORRIS C. WHITE.
OTHO C. DURYEA.
In presence of—

Jaues R. Towxsexp,
M. Beurar Townsexp.
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