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To all whom it may concermn:

Beitknown that I, EbwARD N. DICKERSON,
of No. 253 Lloadway in the city, county, and
State of New York, have invented a new and
usefulImpr ovementi 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 bemﬂ"

had to the accompanying drawing.
This 1nvention 1s designed to utilize the
power derived from the expansion of such

gases as acetylene, which may be liquefied

‘md which are combustible.

Acetylene gas can be readily liquefied, and
also as it exp nands from 1ts liquefied condi-
tion can be used to drive a motor and can be
subsequently utilized in a gas-engine by burn-

inge or explodineg the same 1n such eas-engine..
o o e iy

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 1bs.) 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 1*educmw
the pressure to the minimum desn ed pressure
‘be employed, independent of any loss of
power which might result from such reduec-
“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 mau-
- mum gaseous pressure from the liquefied ga
is constantly employed. 1t is obvious like—
wise that in this expansion from aliquid to a
caseous condition “units of cold,” so to speak,
are produced, which can be used advanta-
geouslyinreducing the excessive temperature
of the explosion-cylinder without empnloying
any additional cooling means or material.
The expansion of liquefied acetylene through
a motor produces a low degree of temperature
in the expanded acety 16116, and 1 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-
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| combined and exploded.

| tion is that the expansion of theliquefied gas

from the condition of a liquid to a gasrequires
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 eylinders require

an independent cooling medinm 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 dmnmmmatm plan, partly in elev&—
tion, of my mventwn

A 1*ep1*esents aTeceptacle eontainin o lique-
fied combustible gas, by preference liquefied
acetylene. Atordinarytemperatures this gas
liquefies at a pressure of from six to seven
hundred pounds per square inch. The gas
passes by pipe I3 through valve 1 to 11101:01‘ C,
which may be of any ordinary' suitable con-
struetion, where it does the work of driving
the 1y-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 a and [ bemﬂ' closed, to the ex-
terior jacket of gas-engine G, which it cools
in place of the ordinary Water-‘—current. Pass-
ingithrough the jacket, the gas escapes by
pipe o through open cock ¢ and is then ex-
ploded in the chamber, cock 06 being closed.
The exhaust-gases pass to pipe J and may es-
cape tothe atmosphere through exhaust-cock
g. If, however, it is desirable to use these
hot gases to warm the incoming gas, the cock
1S Opened which allows the exhaust- -gases to
pass into the echamber K. Then the cock ¢
being closed and the cock A being opened the
_wated gases enter the jacket surmundmn
the reservoir E and escape through the ex-
haust-pipe L, the valve e being opén If itis
desired that &11 the gases escaping from the
motor C shall pass Lhrounh the reservoir K,
the cock £ is closed and _coek [ 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
In case it is de-

IGO0



IO

15

20

30

35

40

o

55

60

2 »

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, cocksa and [ being closed,
through the jacket G of the cylinder I, and
thence by pipe o to pipe S, cock p being
closed and cock » being opened. Thence es-
caping by pipe P through cock b it 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. Ttsubsequently acquires
heat from the exploded gas before it is itself
exploded. |

The fly-wheel M, driven by motor C, and the

fly-wheel N, driven by motor (&, may/be belted

together to the counter-shaft o, or their power
may be used independently of each other, or
they may be connected otherwise than as
shown. | . |

It is apparent that the prineiple 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 gasis not utilized. It isfurther ap-
parent that the gas-pressure of such device
18 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 isobvious 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-eylinder—
can be utilized independent of the motor-

¢ylinder, in which ease 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-deseribed process of generat-

‘Ing power consisting in first producing a lig-

uefied gas, then releasing the pressure and
expanding the gas in contact with a movable
objecttherebysecuring the cooling of the gas,
then passing the gas tc 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.
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5. I'he process of generating power from
liquefied gas, which consists in expanding the
same through a motor, thereby cooling the
gas, 1n 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
described.

4. T'he 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-
ucts of combustion from the gas-engine, G,
substantially as deseribed. |

9. 'I'he combination of the liquefied-gas re-

gas, substantially as

ceptacle A, motor C, jacketed gas-engine G,

Jjacketed 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 L,
substantially as deseribed. *

0. The combination of a receptacle for con-
taining liquefied gas, a connection from said
receptacle to a motordriven by the pressure of
the gas, a motor driven bythe pressure of the
gas, & 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-
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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 U and the gas-engine K being connected
with and operating a driving-shaft, substan-
tially as described. |

3. The within-deseribed improved mode of
preventingthe undue heating of parts of a gas-
engine, consisting in condueting to said parts
the gasresulting from releasing the pressure

upon a combustible gas in aliquid state, sub-

stantially as described. |

J. Intheartof obtaining motive power from
liquefied gas, releasing the pressure upon said
liquefied gasand conducting the resultant gas
to the heated parts of a gas-engine, then pass-
ing the gas in contaet with parts heated by
the exhaust, and combining air with the gas,
and exploding the mixture, substantially as
described. o |

In testimony whereof I have signed my
name to this specification in the presence of
two subseribing witnesses. |

K. N. DICKERSON.

Witnesses:
IT. COUTANT,
W. LAIRD GOLDSBOROUGH.
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