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THOMAS H. BUTLER, OF BALTIMORE, MARYLAND.
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SPEOIFIGATION forming part of Letters Patent No. 742,_584, da,ted October 27, 1903.

| Application filed April 7,1903. Qerial No. 151,488, (Wo model))

To all whom vt may CONCErw: |
Be it known that I, THOMAS H. BUTLER, a
citizen of the United States, residing at Balti-

‘more, in the State of Maryland, have invented

certain new and useful Improvements in Ice-
Machines; and I do hereby declare the follow-
ing to be a full, clear, and exaet description
of the invention, such as will enable others
skilled in the art to which it appertains to
make and use the same. . |

This invention relates to ice or refrigerat-

ing machines; and it consists in the novel |

construction and combination of the parts
hereinafter fully described and claimed
whereby the coils of the freezing -tank are
supplied with strong and cold ligunid am-
monia to effect the formation of ice and are
subsequently supplied with hot ammonia Lo

thaw the said ice free from the freezing-plates
upon which it is formed. |

In the drawings, Figure 1 is a diagram-'

matic view of the apparatus. Fig.21s a de-

~ tail plan view of two of the valves.
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~Alsa freezing-tank provided with freez-
ing coils and plates for forming ice by wha
is known as the ‘“plate system.” |

B is a main supply-pipe for ammonia pro-

vided with a valve b at one end.for the ad-
mission of cold and strong ammonia to effect
the freezing and having a valve b’ at its
other end for the admission of hot ammonia
to effect the thawing oft.

'C represents -inlet - pipes provided with
valves ¢, which connect the main supply-pipe
B with the freezing-coils of the tank A.

D is the main outlet-pipe for the expanded
ammonia-gas from the coils of the freezing-
tank, and d represents branch pipes, and d’
represents valves which connect the pipe D
with the other ends of the said coils from the

pipes C.

5Q

- K represents branch pipes provided with
valves ¢ and also connected with the same

delivery-pipe g connects this compressor with
the main condenser H, which also is of any
approved construction. The compressor &
reduces the expanded gas to a hob liguid or
to a mixture of hot liquid and gas, the heat-
ing being effected by the act of compressing
the gas. This hot mixture is cooled in the

strong liquid ammonia.

1 is the receiver for the cold and strong liq-
uid ammonia, and ¢ represents the collecting-
pipes which connect the coils of the con-
denser with the receiver I. A pipe ¢ con-
nects the receiver I with the valve 0 of the
main supply-pipe B. |

When the valves b and d' are open and the

| valves b’ and e are closed, the expanded am-

monia-gas from the coils of the freezing-tank

is drawn into the compressor & and is com-

pressed and is then forced through the coils
of the condenser H and 1s readmitted to the
other ends of the coils of the freezing-tank,
in which coils it is reéxpanded, and this proc-
oss is continued until ice of sufficient thick-
ness has formed on the freezing-platesin the
freezing-tank. B

The inlet-valve b’ for hot ammonia is con-

nected by a pipe J with the hot-ammonia-de-
livery pipe g, which connects the main com-
pressor G with the main condenser.
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condenser and is converted Into cold and 6¢
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K is an auxiliary gas-compressor of anv ap-

proved construction connected to the main
outlet-pipe F for the warm ammonia.

M is a gravity-separator, which has a drain-
valve for oil m at its lower part. The auxil-
iary compressor is provided with a discharge-
pipe %, which is connected to the top of the
oas-separator M. |

N is a gas-pipe which connects the top of
the separator M with the main condenser H.

P is a pipe which connects the middle part
of the separator M with an auxiliary con-
denser R of any approved construction, and

onds of the freezing-coils as the pipes d, as | s is a pipe which connects the auxiliary con-

shown in Fig. 2, in which a’ is a portion of
one of the freezing-coils. . - o

~ F is the main outlet-pipe for the warm am-
monia, which passes through the pipes E and
to which the said pipes E are connected.

The main outlet-pipe D for the expanded
ammonia-gas is connected to a main gas-com-
pressor G of any approved construction. A

denser R with one of the collecting-pipes 2,

¢ which leads into the receiver 1.

When the inlet-valve b is closed and the
valves b' and e are opened, the hot liquid am-
monia or mixture of liquid and gas in the pipe
g is forced by the main compressor G through
the pipes J, B, and C into the coils of the
freezing - tank, so that the ice previously
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formed on the freezing-plates is thawed off
and separated from the said plates, so that it
can be removed with facility. The hot am-
monia is partially cooled and expanded in

the coils of the freezing-tank, and 1t passes

in & warm condition from the coils of the
freezing-tank through the pipes E and F to
theauxiliary compressor K, in which itis com-
pressed and forced into the gas-separator.
The oil and theliquid ammonia, separate from
each other and from the gas in the separator.
The oil isdrawn off periodically from the bot-
tom of the separator, and the hot liquid am-
monia passes from the middle part of the
separator to the auxiliary condenser R, in
which it is cooled and from which it is con-
ducted in a liquid condition into the receiver
I. 'The oil which is separated comes from the
cylinders of the compressors in which it is
used for lubrication, and it is desirable to re-
move this oil, so that it may be used agaln
and so that it shall not clog the coils of the

condensers and impair their efficiency. The

gas at the top of the separator is conducted

25 1nto the main condenser, in which it is lique-
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fied and returned to the receiver I.

What I claim is—

1. The combination, with a freezing-tank
provided with an expansion-coil, a main gas-
compressor, a main gas-condenser, and pipe
connections between the said parts: of a thaw-
off pipe connecting the lhot-ammonia-deliv-
ery pipe of the said main compressor direct
with the said expansion-coil, an auxiliary gas-
compressor, a suction-pipe connecting the
sald expansion-coil direct with the said aux-
iliary gas-compressor, and a delivery - pipe
connection between the said auxliliary gas-
compressor and the said main gas-condenser.

2. The combination, with a freezing-tank
provided with an expansioun-coil, a main gas-
compressor, suction and delivery pipes be-
tween therespective ends of the said coil and
the said compressor, and a main condenser
and a receiver inserted in the said delivery-
pipe; of a branch inlet-pipe for hot ammonia
connected to the said coil and to the said de-

ting out expanded
respectively, two compressors connected with

P . o 742,584

livery-pipe between the said main com pressor

‘and the main condenser, an auxiliary gas-

compressor, a suction-pipe between the said
coil and the said auxiliary compressor, and a
delivery - pipe connection between the said
auxiliary compressor and the said main con-
denser. .-

9. The combination, with a freezing-tank
provided with an expansion -coll, of two
valved inlet-pipes connected to one end of the

sald coil for admitting cold and hot ammonia
pipes con-

respectively, two valved outlet -
nected to the other end of the said coil for let-
gas and warm ammonia

the two said outlet-pipes respectively, and a
pipe which connects the hot compressed-ain-
monia-delivery pipe of one of the said com-
pressors with the said hot- ammonia -inlet
pipe of the said coil. |

4. The combination, with a freezing-tank
provided with an expansion-coil, a main gas-
compressor, suction and delivery pipes be-
tween the respective ends of the said coil and
the said compressor, and a main condenser
and a receiver for strong cold ammonia in-
serted in the said delivery-pipe; of a branch
Inlet-pipe for hot ammonia connected to the
sald coil and to the said delivery-pipe be-
tween the said main compressor and the said
main condenser, an auxiliary gas-compressor,

a suction-pipe between the said coil and aux-

lliary compressor, a gas -separator, a deliv-
ery - pipe between the said auxiliary com-
pressor and gas-separator, an auxiliary con-

denser connected to the said gas-separator,

and pipe connections between the gas-sepa-
rator and the said main condenser and he-
tween the said auxiliary condenser and the
sald receiver. |

In testimony whereof Iaffix my signaturein
presence of two witnesses.

THOMAS II. BUTLER.

Witnesses:
TAZEWELL T. THOMAS,
. BAYARD WILLIAMS. -
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