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To all whom it may concern. 

NITED STATES PATENT OFFICE. 
STANLEY ALDER, O} suNDERLAND, ENGLAND. 

1,233,951. 
Application filed July 31, 1915. Serial No. 42,995. 

Beit known that I, STANLEY ALDER, sub 
ject of the King of Great Britain, residing 
at 78 Dundas street, Sunderland, in the 
county of Durham, England, have invented 
certain new and useful Improvements in 
Explosion-Engines, of which the follow ing is a specification. 

O 

combination of parts efficiently utilizing the 
exhaust gases and some of the heated water 

The invention relates to an explosion en 
gine, and provides therein and there with a 

in the water jacket for low pressure steam 
5 
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production in a steam generator arranged 
to externally surround the jacket contain 
ing the cooling water. A combination of 
parts includes a steam engine incorporated 
as a part working with the explosion en 
gine and operated by steam supplied from 
the generator aforesaid, surrounding the 
jacket containing the cooling, water, and, 
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further, combines with the explosion engine 
means whereby wet steam from the gen 
erator is supplied to the explosion engine to . 
enrich the mixture and aid internal cooling 
and expansion. A further combined feature 

- in the engine is a vacuum jacket surround 
ing the steam generator and steam engine 
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either wholly or in part to prevent exter 
nal radiation. 
The improvements are diagrammatically. 

illustrated by the accompanying drawing 
showing invertical section a simple appli 
cation of the combined features aforesaid 
applied to an engine of two-stroke cycle. 
The explosion cylinder and piston are 

represented at a. and g, and the water jacket 
surrounding said cylinder and part of the 
valve pockets at d. The cooling water is 
suitably forced into the jacket d through 
the supply passage d, and leaves said jacket 
mainly through the outlet d, in connection 
with which outlet is provided a suitable 
throttle d for producing a back pressure 
on the outflow of the cooling water to permit 
of the cooling water in said jacket d being 
heated to the highest possible temperature 
consistent with the efficient working of the 
explosion engine. d and d are gas and air 
admission valves to the explosion cylinder a, 
and e is an admission valve for wet steam 
into said cylinder, each valve being mechani 
cally operated to open in suitable and known 
aerS. 

The steam valve e controls the admission 
to the cylinder, a, of steam raised in a 
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the water jacket and parts of the pockets 
of the valves did. Communication between said steam generator f and the valve e is at 
f. Arranged within the steam generatorf 
is a series of circulating pipes g, communi 

steam generator, f, provided to surround 

cating with the exhaust ports, g, from the 
explosion cylinder, a, and with the outlet g 
for the exhaust gases to the atmosphere, or 65. 
passage leading thereto. The exhaust gases , , 
pass through the various exhaust ports g’ 
into the circulating pipes g, and the heat. 
thereof is utilized in the steam generator f. 

go for steam production. The whole of the 
pipes 9 discharge into the common exhaust 
outlet g. . 
The steam generator 

diation of heat from the generator f. 
For the generation of steam the generator 

is supplied with the hottest water leaving 
the water jacket d by the pump i and valve 
arrangements i. The pipei conducts water 
through the non-return valve to the pump 
i, and the pipe iconducts said water from the pump through the non-return, valve i 
to the generator f. - . . . 
The pump i is 

shaft a of the engine through a set of eccen trics y, which are reversing eccentrics, the: 
plunger i of the pump being suitably con 
nected with the eccentrics gear. P . . . 
This gear is mainly for the operation of a 

f is substantially in 
closed within a vacuum jacket, h exhausted: 
by a mercury or other suitable. arrangement. 
of pump, for the purpose of preventing ra. 
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85 
driven from the crank 

slide valve it working within a steam chest 
li. Said steam chest is supplied with steam from the generator f by a pipel. The slide 
valvel controls inlet and exhaust ports m, n, 
of a steam cylinder oarranged concentric 
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with the explosion cylinder a and within 
the vacuum jacket h, and fitted with a large 
diameter piston o' reciprocating as one piece 
with the explosion piston 0, to thereby incor 
porate with the explosion engine a steam en glne. 
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. By such combination of parts the hottest . 
water in the cooling jacket, and the heat in 
the exhaust gases, are utilized in a steam. generator inclosing the water-jacket for the 
purpose of raising steam to be used as part 
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of the explosive charge, if desired, to enrich 
the mixture and aid internal cooling and ex 
pansion of the exhaust gases, and as the mo 
tive power in a steam engine incorporated 
with the explosion engine. 

0 

  



: 
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The reversing eccentrics gy and the link 
motion gear thereof are constructed and ar 
ranged to operate in a manner well known 
in connection with engines such as a marine steam engine. . 
The reversing cams for actuating valves e, 

d and d are constructed to operate in a 
manner well known in connection with en 
gines of the “Diesel’ type and are operated 
for the purpose of reversing simultaneously 
and in conjunction with the reversing ec 
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centrics / on the crank shaft, so that at the 
instant the slide valve it is reversed so also 
are the valves e, d and d. 
Having now described my invention what 

I claim and desire to secure by Letters Pat 
ent is:- 

1. The combination with an explosion en 
gine having a water coolingiacket, of a non 8s 20 
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communicating steam generator surround 
ing said jacket, means arranged within said 
generator and connected to receive exhaust 
gases from the engine and to circulate the 
same within said generator for steam pro 
duction therein, and means connected to re 
ceive heated water from said cooling jacket 
and operative to introduce such water into said steam generator. 

30 2. The combination with an explosion en 
gine having a water cooling jacket, of a 
steam generator surrounding said jacket 
but non-communicating relatively thereto 
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means arranged within said generator ano 
connected to receive exhaust gases from the 
engine and to circulate such gases within 
the generator for steam production there 
on, means connected to receive heated water 
from the cooling jacket and to introduce the 
same in the steam generator, and a steam 
engine incorporated as a part working with 
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the explosion engine and operative by steam 
Supplied thereto from said generator. 

3. The combination with an explosion en gine having a water cooling jacket, of a 
Steam generator surrounding said jacket but 
non-communicating relatively thereto, means 
arranged within said generator and connect 
ed to receive exhaust gases from the engine 
and to circulate the same within the genera 
tor for steam production thereon, means 
connected to receive heated water from the 
jacket and operative to force the same into 
Said generator, a steam engine incorporated 
as a part working with the explosion engine 
and operative by steam supplied thereto 
from the steam generator, and means for 
Supplying steam from the generator to the 
explosion engine as part of the charge 
thereof. 

4. The combination with an explosion en 
gine having a water cooling iacket, of a 
steam generator surrounding said jacket but 
non-communicating relatively thereto, means 
arranged within the generator and connect 
ed to receive exhaust gases from the engine 
and to circulate the same within the gen 
erator for steam production therein, means 
connected to receive heated water from the 
cooling jacket and operative to introduce the 
same into the steam generator, a nd a vacuum 
jacket arranged externally of the explosion 

: cylinder, steam cylinder, and generator to 
prevent radiation. 

In testimony whereof I have hereunto set, 
my hand in presence of two subscribing 
witnesses. - 

STANAEY ALDER. 
Witnesses: - 

E. M. STEPHENs, 
3. WHEATON. 
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