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- To all whom it may concern:
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Be 1t known that I, Groree B. FraLry, a
citizen of the United States, residing in the city
and county of Philadelphia, State of Pennsyl-
vania, have invented a new and useful Im-
provementin Apparatus for Producing Motive
Power from Liquid Gas, of which the follow-
Ing 1s a specification.

My invention consists of an improved con-

struction of an apparatus for producing mo-
tive power tfrom liquid gas, wherein I employ
sultable means to gasify the liquid gas and
raise the temperature of the same, so thatthe
hability of freezing is prevented, the gas be-
ing transformed so that it can be safely and
economically used in a suitable motor where-
from the energy for the motwe power is de-
rived.

It further consists of novel details of con-

struction, all as will be hereinafter fully de-

scribed, and particularly pointed out in the
claims.

Figure 1 represents a sicde elevation, partly
In section, of a portion of an apparatus for
producing motive power from liguid gas em-
bodying my invention, showing especially the
pressure-regulator and the means for raising
the temperature of the liquid gas employed.
Fig. 2 represents a longitudinal sectional view
of a convenient form of a motor and its ad-
juncts in which the liquid gas can beutilized,
showing also a side elevation of a suitable
form of an accumulator-tank and motor ac-
tuated by the contents thereof.

Similar numerals of reference indicate cor-
responding parts in both figures.

Referring to the drawings, 1 designates a
tank for the reception of the liguid gas em-
ployed, the outlet-pipe 2 therefrom being con-
trolled by the valve 3, said pipe leading into
the casing 4, which forms a hot-water tank.

The pipe 2 after entering the hot-water tank

takes the form of the coil 5, which I term a
" gasifying-coil,” which latter after leaving
the tank 4 leads by the pipe 6 to the chamber
T of the pressure-regulator®, the latter being

~ provided with the heat-retaining jacket 9,

whereby the chamber 10 is formed, wherein
1s located the water-holding coil 11, the up-

per portion of which leads, by means of the
pipe 12, into the upper portlon of the hot- -
water tank 4, while the lower portion of the
said coil 11 communicates with the lower pOT-
tion of said tank by means of the pipe 13.

14 designates the base which supports the
pressure-regulator, said base having located
therein the heating device 15, which dis-
charges into the combustion-chamber 16, while
a portlon of the heat enters the chambel 10
through the ports 17.

18 desw nates a plunger Whlch is adapted
to reciprocate in the pressure-regulator and
is suitably packed by means of the packing
19 and the gland 20.

21 designates weights which are removably
supported upon the plunger 18, the latter hav-
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ing the arm 22 projecting therefrom, which
is provided with the slot 23, through which

passes one end of the lever 24, which latter is
fulerumed at the point 25 and pivotally at-
tached to one end of the link 26, the other end
of the latter being pivoted to the lever 27,
which 1s fuler umed at the point 28. |

29 designates a link having one end pivot-
ally atta,c.hed to the lever 27._, while the other
end of said link is connected to the arm 30,
which actuates the valve 31, whereby it will
be seen that as the pressure in the chamber 7
varies the plunger 18 will be raised and low-
ered, whichmovements will automatically con-
trol the supply of liquid gas to the gasifying-
coil 5 which 1s in communication with the
chamber 7. o

By treating the liquid gas in the manner
above descr:lbed 1t will be apparent that the

oreat difficulty heretofore experienced in the

utilization of the same, which ordinarily has
the tendency to freeze when released from

pressure or during conversion from a liquid
to a gaseous state, is obviated, since by my

novel arr ano'ement above descmbed I am en-
abled to C"ELSIfy the liguid gas'and to raise the
temperature of the same to a point which
eliminates the freezing difficulty and at the
same time reduces the oas Into an economical
and safe working pressure, as said liquid gas
becomes asaﬁed in 1ts passage from the coil
5,1tS tempemture being simultaneously raised,
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and by passing it to the regulator, as above
described, the latter will act as a superheater
and the plunﬂfer or piston 18 causes an even
pressure o be maintained at all times. The
gas having been reduced to proper working
temperature 1s now withdrawn from the cham-
ber 7 by means of the pipe 32, which leads to
the branches 33, whereby the gas is intro-
duced to the valve-chests 34 and 35 of the
pump 36, which latter may be of any suitable

“or conventional form. I have deemed 1t un-

necessary to show or describe the pump in de-
tail, as any form of pump may be used; but
I preferably employ the piston-valves 37 and
38, which may be constructed substantially as
shown and connected by the valve-rod 39,
which has thereon the tappets 40 and 41, which
are actuated at the proper intervals by the
tappet-arm 42, which is carried by the piston-
rod 43, which is connected to the pistons 44
and 45, which are reciprocated in the cylin-

“ders 46 and 47, respectively, which commu-

nicate with their valve- -chests by the ports 46”
and 477, respectively.

48 and 49 designate the suction-chambers
of the Water-cylinders, from which water 1s
discharged through the valves 50 and 51 into
the discharge-chambers 52 and 58, which are
connected by the common discharge-pipe b4,
which leads to the main discharge 55, which
latter 1s provided with the check- Valve 56 and
leads to the accumulator-tank 57, which may
be provided with a gage 58.

59 designates a W’ELteI' supply tank from
which leads the suction-pipes 60 and 61 to the
suction-chambers 48 and 49, respectively, the
flow of water to said suction-chambers being
controlled by means of the valves 62 and 63.

64 designates a discharge-pipe leading from
the accumulator-tank 57 to the wheel or mo-
tor 65, which latter 1s shown In the present
instance as being of the rotary type, the ex-
haust after the operation of the motor being
conducted to the chamber 66 and thence by
the pipe 67 to the supply-tank 59, whereby it
will be seen that the operation of the appara-
tus is continuous.

I have shown the pump in the present in-
stance as being double-acting and the gas-
ports small in comparison to the pump, and
it will further be noted that I have shown only
one end of each cylinder being used for water,
whereby I am enabled to bring the water into
direct contact with the metal of the same,
which keeps the pump always at the same
temperature and acts as a lubricant and, fur-
thermore, positively prevents any freezmﬂ'

The power can be taken by any _suita,ble
means from the shaft 68, which carries the
water-wheel. the water after acting on said

wheel being discharged into the tank below

and returned to the pump-tank 59 and used
over again and again, as is evident.

- It will be apparent that various changes
may be made by those-skilled in the art which
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will come within the scope of my invention,
and I do not, therefore, desire to be limited
in every instance to the exact construction I
have herein shown and desecribed.

Having thus described my invention, what
Lclaim as new, and desire to secure by Letters
Patent, 15—

1. The combination with a device for raising
the temperature of a liquid gas, of a water-
pump comprising cylinders, valve-chests co-
operative with the respective cylinders, each
having a single passage communicating with
1ts Cyh“ldf‘l’ at one end of the latter, said pas-
sages serving to alternately convey the gas
into the cylinders and the exhaust therefrom,
avalvein each chest for alternately controlling

“thesupply toand exhaust fromits appropriate

cylinder, pistons in said cylinders, a connec-
tion between the pistons, means controlled by

the pistons for operating said valves, connec-

tions between the device for raising the tem-
perature of the liquid gas and the valve-chests
for supplying such gas to the latter, water-
receiving conduits connected with the cylin-
ders at points opposite those at which said
passages are connected thereto, whereby the
water admitted into one end of the.cylinders

serves to prevent the gas in the opposite end

thereot from freezing, and valve mechanism
for controlling the supply to and discharge of
water from said cylinders.

2. Thecombination with a device for raising

{ the temperature of a liquid gas, of a water-

pump comprising cylinders, valve-chests co-
operative with the respective cylinders, each
having a single passage communicating with
1ts cyhnder at one end of the latter, said pas-
sages serving to alternately convey the gas

into the cylinders and the exhaust therefrom,

a valve in each chest for alternately controlling
the supply toand exhaust from its appropriate
cylinder, pistons in said cylinders, a connec-

tion between the pistons, means controlled by

the pistons for operating said valves, connec-

tions between the device for raising the tem-

perature of the liquid gas and the valve-chests
for supplying such gas to the latter, valve-
chambers in communication with said cylin-
ders at points opposite those at which said pas-

sages are connected thereto, whereby water

can flow into said cylinders at the end thereof

70

75

30

Qo

95

100

105

110

115

opposite that in which the gas is admitted to

thereby prevent said gas from fr eezing, a dis-
charge-pipe common to said valve-chambers,
suction-pipes connected with said chambers,
and water supply and discharge controlling
valves in said chambers. |

3. The combination with adevice for raising

the temperature of a liquid gas, of a water-

pump comprising cylinders, valve-chests co-
operative with the respective cylinders, each

having a single passage communicating with -
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its cylinder at one end of the latter, said pas-

sages serving to alternately convey the gas

into the cylinders and the exhaust therefrom,
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avalvein each chest foralternately controlling
the supply toand exhaust from its appropriate
cylinder, pistons in said cylinders, a connec-
tion between the pistons, means controlled by
the pistons for operating said valves, connec-
tions between the device for raising the tem-
perature of theliquid gas and the valve-chests
for supplying such gas to the latter, valve-
chambers in communication with the respec-
tive cylinders at points opposite those at which
sald passages are connected thereto, whereby
water passing from the chambers enters the
cylinder in the endsthereof opposite that into
which the gas is admitted to thereby prevent
said gas from fr eezing, a discharge-pipe con-
nected to said valve-chambers, a casing con-
taming a motor adapted tobe operated by the

- water passing through said discharge-pipe, a

water-tank located to receive the water from
the motor-casing, supply-pipes leading from
sald tank to the valve-chambers, and water
supply and discharge controlling valves in said
chambers. _

4. Thecombination Wlth a clevice for raising
the temperature of a liquid gas, of a water-
pump comprising cylinders, VELIVB chests co-
operative with the respective cylinders, each

‘having a single passage communicating with

1ts cylinder at one end of the latter, sal_d pas-
sages serving to alternately conduct the gas

3

into the cylinders and the exhausttherefrom,

a valvein each chest for alternately controlhnﬂ'
the supply toand exhaust from its appmprnte
cylinder, pistons in said cylinder, a rod con-
necting the pistons, a second rod connecting
sald Valves having tappets, an arm upon the
first rod for engaging said tappets to thereby
operate said valves, connections between the
device for ralsing the temperature of the lig-
uid gas and the Valve - chests for supplying
such gas to the latter, water - receiving con-
duits connected with the cylinders at points
opyposite at which said passages are connected
fhereto, whereby the water admitted into one
end of the cylinders serves to prevent the gas
in the opposite end thereof from freezing, and
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valve mechanism for controlling the supplyto

and discharge of the water from said cylinders.

5. In an apparatus for producing motive
power from liquid gas, a cylinder having a
piston, means for directing a liquid gas into
sald cylinder at one side of the piston to op-
erate the latter, and meansfordirectinga fluid
into the cylinder at the opposite side of the
piston to prevent the liquid gas from freezing.

GEORGE B. FRALEY.

Witnesses:
JOHN A. WIEDERSHEIM,
K. Haywarp FAIRBANKS.
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