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To cull, whon, it inctly concer'7. 
Beit known that I, EDWARD N. DICKERSON, 

of No. 253 Broadway, in the city, county, and 
State of New York, have invented a new and 
useful Improvement in Processes of and Appa 
ratus for Generating Power from Compressed 
Gases by Expanding and Subsequently Burn 
ing the Same, of which the following is a full, 
true, and exact description, reference being 
had to the accompanying drawing. 
This invention is designed to utilize the 

power derived from the expansion of such 
gases as acetylene, which may be liquefied 
and which are combustible. 
Acetylene gas can be readily liquefied, and 

also as it expands from its liquefied condi 
tion can be used to drive a motor and can be 
subsequently utilized in a gas-engine by burn 
ing or exploding the same in such gas-engine. 
Such liquefied combustible gas in expanding 
from a liquid to a gaseous condition main 
tains constantly its maximum pressure, say, 
foracetylene gas, six hundred and fifty pounds 
(650 lbs.) to the square inch at normal tem 
peratures. This pressure will continue until 
all of the liquefied gas is exhausted, whereas 
if a compressed but non-liquefied gas is used 
the maximum pressure constantly diminishes, 
and if in this case a reducing-valve reducing 
the pressure to the minimum desired pressure 
be employed, independent of any loss of 
power which might result from such reduc 
tion, it is obvious that a motor-cylinder of 
much greater capacity is required to do the 
same Work than is the case where the maxi 
mum gaseous pressure from the liquefied gas 
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is constantly employed. It is obvious like 
wise that in this expansion from a liquid to a 
gaseous condition “units of cold,” so to speak, 
are produced, which can be used advanta 
geously in reducing the excessive temperature 
of the explosion-cylinder without employing 
any additional cooling means or material. 
The expansion of liquefied acetylene through 
a motor produces a low degree of temperature 
in the expanded acetylene, and I propose to 
utilize this cold in a gas-engine where such 
cold is desirable, while at the same time the 
heat derived from the explosion in the gas 
engine can be used to heat the acetylene 
which has been cooled by its expansion in 
the motor. The special value of this opera 

tion is that the expansion of the liquefied gas 
from the condition of a liquid to a gas requires 
for its conversion from One form of matter to 
another a large number of heat units. The 
cold thus produced is used in the subsequent 
explosion-cylinder, thereby preventing the 
overheating of that cylinder, it being Well 
known that gas-explosion cylinders require 
an independent cooling medium for their 
practical operation, whereas by the operation 
of this device the necessity of such independ 
ent cooling medium is in whole or in part 
dispensed with. 
My invention will be readily understood 

from the accompanying drawing, which rep 
resents a diagrammatic plan, partly in eleva 
tion, of my invention. 
A represents a receptacle containing lique 

fied combustible gas, by preference liquefied 
acetylene. At ordinary temperatures this gas 
liquefies at a pressure of from six to Seven 
hundred pounds per square inch. The gas 
passes by pipe B through valve f to motor C, 
which may be of any ordinary suitable con 
struction, where it does the work of driving 
the fly-wheel M. In doing this work and in 
expanding from the chamber A the tempera 
ture of the acetylene has become much re 
duced. Thence the cold gas passes by pipe 
D, the cocks C, and l being closed, to the ex 
terior jacket of gas-engine G, which it cools 
in place of the ordinary water-current. Pass 
ing through the jacket, the gas escapes by 
pipe O through open cock c and is then ex 
ploded in the chamber, cock b being closed. 
The exhaust-gases pass to pipe J and may eS 
cape to the atmosphere through exhaust-COck 
g. If, however, it is desirable to use these 
hot gases to Warm the incoming gas, the cock 
is opened, which allows the exhaust-gases to 
pass into the chamber E. Then the cock g 
being closed and the cock h being opened the 
heated gases enter the jacket surrounding 
the reservoir E and escape through the ex 
haust-pipe L, the valve e being Open. 
desired that all the gases escaping from the 
motor C shall pass through the reservoir E, 
the cock k is closed and cock l opened, when 
the exhaust from the motor C passes by pipe 
R through reservoir E and thence to the gas 
engine, where, as usual, the gas and air are 
combined and exploded. In case it is de 
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sired to make an interchange of heat subse 
quent to cooling the cylinder the arrange 
ment is as follows: The exhaust from motor 
C passes by pipe D, cocks C andl being closed, 
through the jacket G of the cylinder F, and 
thence by pipe O to pipe S, cock p being 
closed and cock n' being opened. Thence es 
caping by pipe P through cock bit enters the 
cylinder through pipe M, escapes as before by 
pipe J, cock g being closed, enters the jacket 
of reservoir E, and escapes by pipe L through 
cock e. In this way the cold gas is used to 
cool the gas-engine. It subsequently acquires 
heat from the exploded gas before it is itself 
eXploded. 
The fly-wheel M, driven by motor C, and the 

fly-wheelN, driven by motor G, maybe belted 
together to the counter-shafto, or their power 
may be used independently of each other, or 
they may be connected otherwise than as 
shown. 

It is apparent that the principle of this in 
Vention can be used in other forms than that 
indicated, the essential novelty of the proc 
ess being the cooling and subsequent driv 
ing of a gas-engine by expanded liquefied gas. 

I am aware that it has been proposed to 
Construct apparatus in which a compressed 
gas, non-liquefied, is used to operate an en 
gine by direct pressure and subsequently a 
gas-engine by its explosion. In this case the 
cold produced from the expansion of the 
liquefied gas is not utilized. It is further ap 
parent that the gas-pressure of such device 
is constantly diminishing, thereby making a 
varying power, or else, if a reducing-valve be 
employed, which has not been proposed, a 
much less pressure than the maximum pres 
sure can alone be utilized. It is obvious that 
though my invention works best as shown, 
wherein the combination of the motor-cylin 
der and the explosion-cylinder is employed, 
yet parts of the invention-as, for instance, 
the cooling effect in the explosion-cylinder 
can be utilized independent of the motor 
cylinder, in which case the gas would pass 
directly to the explosion-cylinder, instead of 
through the motor-cylinder. 
What I claim as my invention, and desire 

to secure by Letters Patent, is 
1. The within-described process of generat 

ing power consisting in first producing a liq 
uefied gas, then releasing the pressure and 
expanding the gas in contact with a movable 
object thereby securing the cooling of the gas, 
then passing the gas to an explosion-chamber 
to cool the latter, and then combining the gas 
with air and exploding the mixture in said 
chamber in contact with another movable ob 
ject, substantially as described. 

2. The process of generating power from 
liquefied gas, which consists in expanding the 
same through a motor, thereby cooling the 
gas, in utilizing said cooled gas in the jacket 
of an explosion-engine, and in exploding the 
gas with air in the gas-engine, Substantially 
as described. 

6O7,655 

3. The process of generating power from 
liquefied gas, which consists in expanding the 
same through a motor, thereby cooling the 
gas, in utilizing said cooled gas in the jacket 
of an explosion-engine, and in exploding a 
mixture of the gas and air in the gas-engine, 
having previously heated the gas to be ex 
ploded by the exploded gas, substantially as 
described. 

4. The combination of the liquefied-gas re 
ceptacle A, the motor C, the jacketed gas-en 
gine G, the intermediate reservoir E, and the 
connections shown for cooling the gas-engine 
G. and exchanging heat between the cooled 
gas coming from the motor C and the prod 
lucts of combustion from the gas-engine, G, 
substantially as described. 

5. The combination of the liquefied-gas re 
ceptacle A, motor C, jacketed gas-engine G., 
jacketed reservoir E, and connections shown 
for leading the expanded cooled gas through 
the jacket of the gas-engine in connection 
with the reservoir E, and the connections 
shown from the exhaust of the gas-engine for 
warming the cooled gas in the reservoir E, 
substantially as described. 

6. The combination of a receptacle for con 
taining liquefied gas, a connection from said 
receptacle to a motor driven by the pressure of 
the gas, a motor driven by the pressure of the 
gas, a jacketed gas-engine operated by the 
explosion of said gas, a connection from the 
motor to the jacket of the gas-engine, and 
from the jacket of the gas-engine to the in 
terior of the gas-engine, substantially as de 
scribed. 

7. The combination of the liquefied-gas re 
ceptacle A, and motor C, driven by the pres 
sure of the gas, with the gas-engine G., pri 
marily cooled by the gas from the motor C, 
and subsequently operated by the explosion 
of the gas derived from said motor C, the said 
motor C and the gas-engine E being connected 
with and operating a driving-shaft, substan 
tially as described. 

8. The within-described improved mode of 
preventing the undue heating of parts of a gas 
engine, consisting in conducting to said parts 
the gas resulting from releasing the pressure 
upon a combustible gas in a liquid state, sub 
stantially as described. 

9. In the art of obtaining motive power from 
liquefied gas, releasing the pressure upon said 
liquefied gas and conducting the resultant gas 
to the heated parts of a gas-engine, then pass 
ing the gas in contact with parts heated by 
the exhaust, and combining air with the gas, 
and exploding the mixture, substantially as 
described. 
In testimony whereof I have signed my 

name to this specification in the presence of 
two subscribing witnesses. 

E. N. OCIRERSON. 
Witnesses: 

II. COUTANT, 
W. TAIRD GOLDSBOROUGH. 
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