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UNITED STATES PATENT OFFICE.

SIHON LAKE, OF MILFORD, CONNECTICUT.

INTERNAL-COMBUSTION ENGINE.

1,067,258,

Specification of Letters Patent.

Patented July 15,1913,

Application filed March 21, 1911.  Serial No. 815,991,

To all whem. it may concern: -

Be it known that I, Stmon Laxe, a citi-
zen of the United States, residing at Mil-
ford, in the county of New Haven and.
State of Connecticut, have invented certain
new and useful Improvements in Internal-
Jombustion Engines, of which the follow-
ing is a specification. ’

This invention relates to certain improve-
ments in internal combustion engines and
particularly to that class of engines shown
and described in TLetters Patent granted
to me March 3, 1908, and SeptemT)er 13,
1910, Nos. 880,744, and 970,063, respectively,
and in my co-pending applications filed
March 22, 1910, Serial No. 551,018, and No-
vember 21, 1910, Serial No. 593,562,

The object of the invention is to provide

~a_cheap,; simple and highly efficiént heavy

oil engine that is particularly adapted for
marine uses and whercin fuel oil and’ water
or steam ave injected into a retort or -fur-
nace and there converted into a combusti-
ble gas which, at the proper time, is forced
into the combustion chamber of the working
cylinder and there ignited to drive the pis-
ton on its power stroke. )

Another object of the invention is to pro-

* vide an arrangement in whicl the heat gen-
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erated by the engine is effectively utilized
in the operation of the engine and a con-
denser for cendensing salt water into fresh
water that is utilized for cooling the cylin-

‘der and various working parts of the en-

gine, and for the supply that is led into the
retort or furnace for use as fnel thus par-
ticularly adapting the engine for marine
uses especially for that class of vessels in
which it is impracticable to carry a large
gquantity of fresh water for use in the en-
gine; )

With these stated objects in view the in-
vention comprises certain parts and combi-
nations and arrangements of parts as will
now be described and then pointed out in
the claims. L

In the accompanyiiig drawings, illustrat-
ing the invention, in the severpl figures of
which like parts are sinilarly designated,
Fignre 1 is a side elevation of the engine.
Tig. 2 is a vertical longitudinal section of
same, Fig. 8 is'a vertical section on a larger
scale of the upper end of the power cylinder
and the eylinder head. Tig. 4 is a trans-
verse section drawn on the line +—4 of Fig.
Figa, 5 and 6 ave transverse sections on

a larger scale drawn throngh the rvetort or
furnace:on the lines 5—5 and 6, respec-

| tively. Fig. 7 is an end view of the petort

or furnakce.

The cylinder A is mounted upon o suit-
ably closed crank-case A’ which 15 provided
with bearings a for the main crank-ahaft I2
of the engine. The cylinder A s waler
jacketed and in its gide walls ave arranged
a plurality of. exhaust ports A? which opes
into an annular exhanst passage A® fornied
in a water jacketed casing A* which ig can
upon the outer walls of the eylinder, An
exhaust pipe A7 is connected {o the «asing
to carry off the exhaust gases to any d»
point. ~ Arranged in the cylinder wull
Yow the exhaust ports aud out o!
alinement therewith, are a plorality of oo
inlet ports A% which commnmieate with =
annular passage. A7 formed in the easi ‘
below the exhanst passage A* ani 14
sage A7 communieates with the closi
case A7 through a by-pass A% The o
case is provided with an air inlel thot |
trolled by an-inwardly opening spiing sval
ed valve A°.

Operating in the cvlinder A i g
piston C which is connected to the erunk
of the main crank-shaft B hy n conneciing
rod X, the upper end of the vod being join-
naled upon a pin ¢ that is held by 1 !
walls C” of a well formed i tho 44
in which the connecting rod wor
upper end of the piston inmeding]
the top is formed with a phoralin
sages C? which are desioned (o
with the air inlet ports \* iy the wall
the cylinder A and these pmeanges (¢
into a central opening C* fovne
of the piston whereby when il
reaches the end of its power ~troke the
that has been compressed in the crank cave
by the power stroke will eseape into the up-
per end- of the power exlinder and drive ont
the products otp('mnbustiml vemaining affer
the exhaust ports have heen first

T

the ¢

siston

i

opened.
By this arrangement it will be seen that
both the exhaust ports and the air inlet
ports are controlled by ihe power pi-ton.
The npper end of the eyvlinder A is elosed
by a water jacketed eylinder head D which
is provided with a transverse recess D7 in it
lower side that extends entively acress the
bore of the cylinder and which is formed by
an upwardly extending semicireular el 1

that is cast integral with the said Lead ig
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one side of the head is a bore d that leads
into the recess D’ and in this bore is held the
outer end of a retort or furnace E of smaller
diameter than the recess and which extends
entirely across the upper end of the cylinder
and has its inner end terminated a short
distance from the adjacent end of the recess
D’. The outer end of the retort or furnace
which is bolted to
the side of the head D to hold the retort
securely in place. Within the retort or fur-
nace adjacent to its outer end is held a per-
forated disk B/ which is also provided with
a central opening in which 1s held an oil
feed pipe G and a water feed pipe H whose
inner ends extend into the retort or furnace
and whose outer ends connect with suitable
feed pumps G’ and H’ respectively, Fig. 2.
The pistons (shown in dotted lines) of the
pumps are operated by cams g carried by the
main crank shaft of the engine. Fitted
within the extreme outer end of the retort
or furnace is a short tubular sleeve 1 whose
outer. end is formed with-a flange that is
bolted to the flange @’ of the retort or fur-
nace and whose inner end is closed by a disk
4 which is spaced a short distance from the
disk B’ to provide an air chamber . The
disk 7’ is formed with a central opening
through which the pipes G and H pass and
below this opening 1s an opening # 1 which
is held the outer end of a compressed air
feed pipe J extending from an air compres-
sion pump J’ having a piston J* which 1s
operated by a crank j/ on the main crank-
shaft of the engine through the connecting
rod 7% : '

The cylindér of the pump J’ is provided
adjacent to its upper end with trunnions j
which are journaled in bearings in a frame
# 5o as to permit an oscillating movement
of the cylinder that is caused through the
rotation of the crank j”. o

The upper end of the cylinder is provided
with a valve controlled inlet port 7% and an
outlet port j° which latter is controlled by
an -outwardly opening valve j° carried in a

.valve casing secured Lo the upper end of the

cylinder. Exgending from the valve casing
is a flexible pipe secfion j° whose opposite
end. is connected to the inlet port of a valve
casing K to the cutlet port of which is con-
nected the inner end of the compressed air
supply pipe J. The valve K’ of the casing
K is operated by a crank arm K2 as will be
later described. '

Within the retort or furnace IS is held a
nest of heat conducting wires L against and
between which the fuel oil and the water are
forced wheén injected into the retort through
the pipes G and M. These wires have their
ends adjacent to the disk £’ arranged so as
to form a funnecl-shape mouth or entrance
which serves to cateh’and scatter the oil and
the water throughout the

_whole group or.
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nest of wires when forced through the pipes
G and H. The wires Li are closely assembled
within the retort or furnace with the outer
layer held against the walls of the retort and
with the remaining layers or members of the
group contacting with each other so as to
form a compact mass to take up the heat
from the walls of the retort s the latter be-
comes hot from the explosions in the power
cylinder and thereby transfer the heat to all
the wires of the nest. 'The outer ends of the
wires are held in a disk I/ which is securely
held in the ;nner end of the retort and this
disk is formed with a plurality of perfora-
tions [ that register with the spaces or chan-
nels between the wires L so that the fuel may
escape from the retort or furnace as will be
best understood from the general description
of the operation of the engine.

A water jacketed valve M controls the ont-
let from the retort or furnace and this valve
is held in a plug or casing M’ fitted within
an opening formed in the side of the cylin-
der head D opposite the end of the retort.
The valve M is spring seated and is opened
by a crank arm M: which engages its stem-
and is pivoted to a bracket m extending
from the side of the cylinder A. To one end
of the crank arm is connected an operating
rod M® extending from a reversing lever R
of well known construction, which 1n turn is
connected fo a strap carried by an eccentric

cam M?* on the inain shaft B. Pivoted to the

opposite end of the crank arm M? is a con-’

necting rod N whose opposite end is con-
nected to the free end of the valve operating
lever K2 whereby both valves K’ and M are
operated by the one eccentric M* -

To reverse the engine, the rod M is shift-
ed from one side of the pivot of lever R
to the other. The engine is slowed down.
and as the piston nears the end of its return
stroke, the rod is thrown over, thereby cut-
ting off the supply to the retort and power
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eylinder and causing the engine to miss fire -

once. On the next stroke of the piston, the

before the piston reaches the end of its ve-
turn stroke and just before the crank b
reaches a vertical position, or is on the dead
center, so that as the charge is ignited to
drive the piston on its next power stroke
the shaft will be turned in the opposite di-
rection. - ,

O designates a stéam_ dome that is con-
nected to the water jacket of the cylinder
head D through a pipe 0 and connected to
thk upper end of
valve casing O’ to which is connected one
end of u pipe O° whose opposite end 1s held
in a port o’ in the cylinder head and leads
into the recess D’. A spring closed valve O°
controls the passage througb the pipe O°
and the stem of the valve carries an-up-
wardly extending lever arm-O* that is en-

fuel is admitted and the charge ignited just

the steam dome is a safety-
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gaged by a pawl P pivoted at one end to
the rod N and havirdy its free end formed
with 2 hook p so that as the levers K? and
M2 are rocked to dpen the valves K’ and M
and the bar N is correspondingly moved the
pawl will ride up over the end of the lever
arm OF and hook into engagement therewith
and when the levers K2 and M? are released
to allow the valges to seat themselves the
bar N will be moved in the opposite direc-
tton when the pawl P will engage and rock
the fever O to open the valve ()% to permit
a quantity of steam to escape into the work-
ing end of the power cylindet A and thus

be ntilized as a power medium in the oper-

ation of the engine. The pipe O? is pro-
vided with a hand operatéd valve O° for
positively cutting off the communication be-
tween the steam dome and the power cylin-
der and when closed excess pressure of steam
eseapes through the safety valve casing.

Q designates a water supply tank which
is connected by a pipe Q’ that extends to a
suitable pump Q* from which extends a sup-
ply pipe Q® that is connected to the water
jacket of the cylinder A. The piston of the
pumnp is operated by an eccentric ¢ carried
by the main shaft B. .\ second pipe S is
also connected to the supply tank Q for
supplving water to the pup H’.

As before stated the engine is especially
designed for marine uses and in order to
avoid the necessity of carrying large quanti-
ties of fresh water for its use I propose to
utilize the heat from the exhaust to condense
salt water into fresh water and to this end
I extend the exhaust pipe A® through a
suitable evaporator T from which the vapor
is drawn off through a pipe ¢ that empties
into the snpply tank Q which then forms a

-condenser.  Salt water is fed into the evap-

L

orator through a pipe S which extends
from a pump (not shown) which in turn
commnnicates with the sea. :

The operation of the engine is as follows:
Let it be assumed that the gngine is.running
and that the retort or furnace and the nest
of wires therein have become hot from the
explosions of the previous charges injected
into the working end of the power cylinder,
and also that a charge has just been ignited
to drive {he power piston on its power
stroke,  Ag the piston begins its power
streke a charge of fuel oil and of water is
foreed into the retort or furnace through
the pipes (G and I respectively, against the
nest of hot wires aud converted into a gas-
ecus mixture. This mixture remains in the

retort or furnace during nearly the com- |

plete stroke of the piston  Now as the piston
nears the end of its power stroke, the valves
K’ and M are simuttaneouzly cpened, the
valve K al' wing the compressed air in the
compression -pomp T that has been com-
pressed in the compression eylinder during

the up-stroke of the piston J?, to escape into
the retort or furnace and drive the gaseous
mixture out through the openings between
the nest of wires I, throngh the perforated
disk L’ and into the upper end of the power
cylinder and the space surrounding tge re-
tort or fnrnace where the gas and the com-
pressed air are thoroughly mixed and com-
pressed by the piston into a combustible
mixture. The piston by this time having
reached the end of its np stroke the mix-
ture instantly ignites to drive the piston on
its next down or power stroke. As the
piston ncars the end of its power st oke the
exhaust ports A? are first uncoverel to [.r-
mit the escape of the products of combus-
tion and then the air inlet ports afe uncov-
ered to permit the air that has been coni-
pressed 1n the base of the engine, to escape
into the cylinder through the central open-
ing in the head of the piston and thereby
thoroughly scavenge the cylinder of all the
remaining products of combustion and sup-
ply the cylinder with a charge of fresh
clean air. After the engine has been run-
ning for some time steam is generated in
the upper end of the water jacket of the
eylinder and in the water jacket of the head
D. The valve O° may then be opened and
when the pressure in the steam dome O ex-
ceéds that in the power cylinder, the steam
will be automatically admitted through the
pipe O% into the cylinder thus increasing the
power of the engine and converting into
effective work the heat which is usually lost
in this class of engines, .

The oil may be admitted to the retort or
furnace at any point in the down stroke of
the piston, by adjustment on the shaft B of
the cam ¢ of the oil pump G’, and hence it
is possible to have the oil exposed to the

~heat of the retor%or furnace a length of

time sufficient to insure its being thoronghly
vaporized by the heat thereof. Conse-
quently oils of different grade and vola-
tility may be used. :

From the foregoing it will be seen that T
provide an exceedingly simple and highly
efficient engine. .

I desire it understood that T do not limit
myself to the details of construction shown
and - described as Various changes may be
made without departing from the scope of
the invention, and whil¢ I have shown the
principle applied to a single acting engine
it is obvious that with but slight alterations
in the copstruetion the same principle may
be carried out in double acting engine in a
somiewhat similar manner to that shown and
described in my co-pending application, Se-
vial No. 593,562, filed Nov. 21, 1910.

What I elaim is:—-

1. In an mternal combustion engine, the
combinnfion with a power cylinder, a pis-
ton working therein, a power shaft, and a
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connecting rod connecting the piston and

shaft, of a retort communicating with said

power cylinder, means for conducting fuel

oil to said retort wherein the oil 1s con-
5 verted into a gas, means for retaining the
gas within the retort and for opening and
closing communication with the power cyl-
inder, and means for ‘thereafter conducting
air under pressure to said retort simultane-
ously with the opening of cominunication
between the retort and power cylinder to
force the gas formed in the retort into the
power cylinder wherein (he gas and air are
compressed by the operation of the piston
and converted into a combustible mixture.

9. In an internal combustion engine, the
combination with a power cylinder, a power
piston working therein, a power shaft, and
a connecting rod connecting the piston and
shaft, of a retort arranged in and communi-
cating with the power cylinder, a valve con-
trolling the communication between the cyl-
inder and retort, means for conducting fuel
wil to said retort wherein the oil is converted
into a gas and retained therein until the
opening of said valve, means. for thereafter
conducting air under pressure to said retort
gimultaneously with the opening of said
valve to drive the gas into the power cylin-
der wherein the gas and air are compressed
by the operation of the piston
into a combustible mixture,
controlling the admission of air to said re-
tort.

10

[
&

30

prising: a power cylinder, a piston working
therein, a power shaft, a connecting rod con-
necting the, piston and shaft, a retort ar-
rapged in and
power cylinder, a valve for controlling the
communication between the retort and cyl-
inder, means for conducting oil, and means
for conducting water
the oil and water are converted into a gas

23
Py

40

45 and retained therein until the opening oi
said valve, means for thereafter conducting
air under pressure to said retort simultane- |

ously with the opening of sald valve to

drive the gas into thie power cylinder where-
in the gas and air are compressed by the op-
eration of the piston and converted into a
combuétible mixture, and means for control-
‘ling the admission of air to said retort.

4.
‘prising 4 power cylinder, a nower piston
working: therein, a power shaft, a connect-
ing rod cennecting the piston and shaft, a
vetort arranged in said power &ylinder and
communicating therewith, % vadve for con-
trolling the communicatior’ betweeu the. cyl-
iiider and retort, means for conducting fuel
‘oil to said retort, an air compressing pump
operated by the power shaft, means for con-
ducting the air i

that is compressed in said
86 pump to said retort, a valve for controlling

50
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and converted .
and means for
3.'An internal combustion engine, com- |

communicating with the |

to said retort wherein |

An internal combustion engine, com-’

1,067,268

| the passage of air to the retort, and a com-
| mon means for operating both of the said
| valves. :

5 An internal combustion engine, com-
prising a power cylinder, a power pis-
ton working therein, a power shaft. a con-
necting rod connecting the piston and shaft,

L a retort arranged in said cylinder and com-
| municating therewith, heat conducting wires
arranged .in the retort, means for forcing
fuel oil into said retort and inte contact
| with said heat conducting wires, means for
| conducting air under pressure to said vetort,
| and means for controlling the admission of
1 air to said retort, all for the purpose spect-
| fied. . - . .
6. An internal combustion engine, com-
I prising & power cylinder, a power piston
| working therein, a power shaft, a connecting
1 rod eonnecting the piston and shaft, a re-
| tort arranged in said cylinder and commil-
nicating therewith, a nest of heat -conduct-
ing wires arranged in said retort, independ-
{ ¢t means for forcing fuel oil and -water
| .0 the retort and into contact with said
at conducting wires wherein the oil.and
i water are converted into a gas, means for
conducting compressed air
| forcing the gas therein into the power cylin-
! Jer wherein the gas and air are converted
_into a combustible mixture, and means for
controlling the admission of the compressed
| wir to the retort. '

7. An internal combustion engine, com-
prising a pewer cylinder, a power piston
working therein, a power shaft, a connect-
ing rod connecting the piston and shaft, a
‘ retort arranged in and communicating with
| the power cylinder, a valve controlling the
communication between the power cylinder
‘ and the retort, ‘a mnest of heat (_:onductin;{
| wires arranged in the retort, an o1l conduct-
' ing pipe extending into the retort, a water
“ conducting pipe extending into the retort,
‘|
i

| foree pumps_for forcing the ol and water
theough said pipes inte contact with the
enid heat conducting wires, i aiy COIpress:
ing pump, & pipe extonding from said pump
to said retort, a valve for controlling the
passage of air through said pipe, and means
for operating both of said valves, as and
for the purposes specified.

8. An internal combustion engine, com-
prising - a power cylinder, having a headd
closing one end thereof and provided with
a recess opening into the power end of said
power cylinder, a retort arranged in the
recess and communicating at one end with
said power cylinder, meaus for controlling
said communication, a power piston working
in said cylinder, a puwer shaft, a connest-

i
!
Iling rod ‘connecting the piston and shatt,

means for conducting fuel oil and means for
conducting. water into said retort wherein
the oil and water are converted nto a gus;
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means for conducting air under pressure
into said retort for-foreing the gas therein
into said power cylinder wherein the gas
and air are converted.into a combustible
mixture, and means forzcontrolling the ad-
mission of the compresdéd air into said ve-
tort.

9. An internal combustion engine, com-
prising a power cylinder having exhaust
ports i the walls thereof, a passage into
which the exhaust ports discharge and a
pipe for carrying off the exhausts let into

“the pussage, a power piston working in said

et
wt

20

fand
{13
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. ply for said retort, means for controlling the |

50

&6

60

power cylinder, a power shaft, a connecting
rod connecting the piston and shaft, a retowt
arranged in and communicating with the
power cylinder, means for conducting fuel
oil into said retort wherein the oil is: con-
verted into a gas, means for retaining the
gas within the retort and for-opening and
closing communication® with, the'dpower cyl-
inder, means for thereafter condycting air
under pressure to said retort for driving the
gas therein into the power cylinder wherein
the gas and air are compressed by the op-
eration.of the piston and converted into.a
combustible wixture, ‘and means for con-

trolling the admission of air to, said vetort-
simulttaneously - with the epening of com-

munication betweéen theé retort and power
ceylinder. : , .
© 10. -An Internal combustion engiie. com-
prising a power cylinder having exhaust
ports in the side walls.thereof. a power pis-
tod working in said cylinder and controlling
said exhaust ports, a power shaft, a connect-
ing vod connecting the piston and shaft, a
retort. arranged in said cylinder and .com-
municating therewith, a fuel oil supply and
a water supply for said retort, means for
forcing the water and the oil into said re-
tort ‘whercin the oil and the water are con-
verted into a gas, means for retaining the
gas within the retort and for opening. and
closing communication between the retort
and power cylinder, a compressed air stip-

adiission of air to said vetort after the pro-
duction of the gas therein: '

11. An internal combustion engine, com-
prising a power cylinder having exhaust
ports and alr inlet ports in the side walls
thercof, a closed base upon- which the c¢yl-
inder is meunted, a power piston working in
said power eylinder having air passages ad-
jacent to one end thercot and a centrally ar-
-anged opening that communicates with said
passages and with the power evlinder, said
evlinder having a by-pass that establishes
communication hetween the said base and
said air inlet ports, whereby when the power
piston reaches the end of its power stroke the
air that has been compressed in said base on
suid power stroke will escape into said cyl-
inder, for the purpose specified, a retort

L
communicating with the power end of the
cylinder, means for admitting fuel oil to
said retort wherein the oil is converted into
a gas, a valve for retaining the gas within
the retort and for opening and closing com-
munication between the retort and power
cylinder, means for supplying air under
pressure fo said retort after the gas is pro-
duced to drive the gas formed therein mto
said power cylinder wherein the gas and air
are compressed by the operation of the pis-
ten and converted into a combustible mix-
ture, and means for controlling the admis-
sion of compressed air-to said retort simul-
taneously with the opening of said valve. -

12.°An internal combustion engine, com-
prising a power cylinder having exhaust
ports and air inlet ports in the walls thereof,
a normally closed base upon which the cyl-
inder is mounted, a valve controlled open-

ing in the basé, a power. shaft journaled in.

the base, a power. piston woiking.in said
cylinder having air passages adjacent to one
end that communicate with air inlet ports in
said cylinder and a céntrally arranged open-
ing in its end that opens into the power cyl-
inder and which communicates. with said air
passages, a connecting rod connecting the
.piston and power shaft, said cylinder having
a.by-pass leading
gir inlet ports of the cylinder, a retort ar-
anged in and communicating with the
power end of the cylinder, heat conducting
wires arranged in said retort, a valve con-

trolling the communication between the cyl-

inder and retort, means for supplying fuel
oil under pressure to the retort,-and means

~for supplying water under pressure to the

retort wherem the oil -and water are con-
verted into a gas, an air compressjon pump,
a pipe connecting the retort with the pump,
a valve controlling the admission of the
compressed air to the retort, and a cominon
means for operating the last mentioned valve
and the valve controlling the communication
between the retort and the cylinder.

13. An internal combustion engine, com-
prising a watér jacketed cylinder having
exhaust ports in the side walls thereof and
a_ passage communicating with «aid ports.
air inlet ports also arranged in the walls
of the cylinder and a passage communicat-
ing with said inlet ports, a normally closed
base upon which the eylinder is mounted
having an opening therein, an inwardly
opening valve controlling said opening. said
cyvlinder having a by-pass establishing com-
munication between the base and the air
passage, a piston working in the powdr
evlinder having air passages arranged ad-

jacent.to one end that are adapted for

fregister “with sadd sir inlet ports and o

teentrally arranged opening leading into the
‘power end of the cviinder which communi-
cates with said air. passages, a retort ar:

from the said ‘base to the-
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‘a source of water supply for the tank,

lahcred in -said power cylinder and com-

-m;mlmtlnw therewith, means for controlling

the communication, sep.xrate means for con-
ducting fuel oil and water to said retort
wherein the oil and water are converted
into a gas, and retained therein until the
opening of communieation between the re-
tort and power cylinder, a tank for supply-
ing water to said water conducting means,
means
for conducting water from said tank to the
water jacket of the power cylinder, and
means for conducting air under pressure to
said retort for forcing the gas theérein into
the power end of the cylinder wherein the
gas and-alr are converted 1nto a combustible
nu\ture

14. An internal combustlon engine, com-
prising ‘a water jacketed power cylinder,
having exhaust ports in the side walls

sthereof, -and a passage into which the ex-

haust ports enter, air inlet ports-also ar-

- ranged in the side walis of the ¢jlindes and

a passage communicating with said air in-

_let ports, a pipe for carrying off the ex-

haust from the exhaust passage, a normally
closed base upon. which ‘the cylinder is
mounted having a valve controlled opening,
said cylinder having a by-pass connecting

the said base and the air passage which’

communicates with said.air inlet ports, a
piston workmg in the power ¢ylinder hav-
Img air passages arranged therein adjacent

- to. one-end that are adapted to register with

sald air inlet ports ‘and' a ° centrally ar-
ranged opening leading into the power cyl-
inder whicl also commiunicates with said
passages, a retort arranged in and tommuni-
cating with said power cylmder, means for
Lontrolhn“ said communication, separate

" Ineans. for conducting fuel oil and water to,
said retort wherein the water and oil are.

cenverted into a: gas and retained therein
until “the opening of communication :with
the cylinder, a tank for supplying water to

said water conducting means, an evaporator}
operated by the exhaust from the engine |

and supplying water vapor to the tank, a
pipe connecting said tank with the water
Jacket of the power cylinder, means inter-
posed in the pipe for forcing the water into
the water jacket,"means: for conductmg air

“under pressure to szid retort for driving

the gas’ therein into the ‘' power ' cylinder

wlierein- the gas and air are compréssed byt|

the opu(ttmn of the piston and converted

into a_combustible mixture, and means for |
: (onlro]hng the passage of air through said

air conducting means opérative simultan-
eously with the means for controlling com-
munication between the retort and power
cylinder.

15. An mternal combustlon engme, com-
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prising a water jacketed power cylinder
having an exhaust port, & pipe for carrying
off the exhaust gases escaping through said
port, a power piston working in said power

“cylinder, a power shali, a connecting rod

connecting the piston and shaft, a fuel sup-

‘ply for said cylinder, an evaporator through

which the exhaust pipe passes arranged ad-
jacent to and independent of said cylinder,

- a_tank arxanged below said evaporator, a
pipe connecting said evaporator and tank,

means for supplying water to said evapora-
tor, and connections between said tank and-
the water jacket of the power cylinder in-
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cluding a pump for forcing water of con- .

densation into said water jacket. .
16. An internal combustion engine, com-

prising a water jacketed power cylinder

having an exhaust port, a pipe for carrying
off the exhaust escaping through said p01t
a_power piston operating in the power cyl-
inder, a_power shaft, a connecting rod con-
nectmg the piston and shaft, a retort.ar-

ranged in -and commumcatmg with: the.

power cylinder, means for conducting fuel
oil to said retort, means for conducting
water to said retort heating: wires in the

" retort’ for conveltmv the oil and. water into

a gas, a pipe for conductm -water to the
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water jacket of said power cylinder, a water .

supply - tank. for said water conductmv

means -and said water pipe, an evaporator'

operated by the exhaust from -the engine

and supplying water vapor to the tank; and:

means for conducting air under pressure to

sald retort, all for the purposes.specified.

17. An infernal combustion engine, comn-

‘prising a water jacketed power cylinder and

a piston, therein, a retort in said cylinder
and a fuel supply therefor, a power shaft,

‘a connecting rod connecting said piston and

shaft, an exhaust port in said cylinder, a
pipe connectmg said exhaust port with the
atmosphere, an -evaporator through which
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said exhaust pipe passes arranged-adjacent =

to and independent of said cylinder, a tank
_armnged below said evaporator, a pipe con-

necting said evaporator and tank, means for
supplymo water to the evaporator, conpec-
tions between said tank and® the water

jacket of the power cylinder including a -

pump for forcing the water of condensation
into said water: ]acket, and connections be-
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tween said -tank ‘and retort including a -

pump for forcing water from said tankinto
the retort.

In testimiony’ whereof T have hereunto set
my hand this. 18th day of March, A. D.

SIMC)\I LAKE.
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Witnesses:
Taos. ‘E. L.um,
M. D. BroNpEL.
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