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UNITED STATES PATENT OFFICE.

WILLIAM

T. HILDRUP, JR., AND THOMAS H. BUTLER, OF HARRISBURG,

PENNSYLVANIA.

ICE-MACHINE AND METHOD OF OPERATING SAME.

SPECIFICATION forming part of Letters Patent No. 427,765, dated May 13, 1890.
Application filed June 10, 1887, BSerial No. 240,905, (No model.)
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To all whom it may concermn.:

Be itknown that we, WiLLiam T. HILDRUP
Jr.,, and THOMAS H. BUTLER, citizens of the
United States, residing at I—Im*risburg, in the

~countyof Dauphin and State of Pennsylvania,

have invented certain new and useful Im-
provementsin Ice-Machines; and we do here-
by declare the following to be a full, clear,
.f:md exact deseription of ﬂle 1nvent10n stuch
will enable others skilled in the m"t to
Whleh itappertains to make and nse the same.

‘T'his invention relatesto ice-machines; and
it consists in the novel construction and com-
bination of the parts hereinafter fully de-
scribed and claimed. |

In the drawings, Figure 11is a plan view
oif the complete apparatus. TFig. 2 is a.front
elevation showing various portionsof the ap-
paratusin longitudinal section, the pump and
subsidiary cooling-tank being left out. Fig.
518 a similarside view of the absorberand the
subsidiary cooling-tank. Fig. 4 is a detail of
the connection between pipes S and P.

A is the pump, which is a steam-pump of
any approved construction, and ¢ is its de-
livery-pipe, provided with the stop-valve o/,
through which strong aqua-ammoniaisforced
into the retort or gas-generator I3, which is
provided with a %team-heatmﬂ coil b.

C 1s the equalizer, mtermedmte between

the pump and the retort. The delivery-pipe
a 18 connected to the equalizer at the top and

bottom, so that the strong cold aqua-ammonia

enters at the top and passes downward

through the equalizerin contact with the coil
¢, which contains hot aqua-ammonia from-
which the ¢
tort. -
D is a pipe provided with a stop-valve c?
which connects the lower end of the equal-

oas has been dllVell off 1n the re-

izer-coil ¢ with the retort, and E is a pipe
which connects theupper end of the said coil
with the coil 7 in the cooling-tank F. A stop-
valve e is also connected to the retort direct,
or to the delivery-pipe « close to the retort,
the use of which valve will be more fully de-
scribed hereinafter. The hot weak liquor is
forced upward through the coil ¢ of the equal-
1zer by the pressure of the g gas in the retort,

and is cooled to some extent by the descend- |

1

J
]

Tliquefier L

| ing eurrent of cold strong liquor outside the
ol

1 which also absorbs 11eat from it. "T'he
ar: ann‘ement of the parts is such that the
CO.
where the weak liquor has least heat to give
out, and the weak liquor can th.ercefore be-

come much colder, and the hottest weak 1lig-

| tor in the coil at the bottom of the equalizer

15 able to impart more heat to the cool strong
liquor, which has been partly warmed bs*
passing downward in contact. avith the coil.
The ammonia-gas is driven out of the liquor
by the heat of the coil in the retort, and the
said retort 18 further provided with an air-
valve ( at the top, the use of which will be
movre fully described hereinafter.

I1 is an inclined pipe provided with a stop-
valve £, through which the ammonia -gas
leaves the refort and passes into the coil 2 of
the liquefier I. The top of coil 7 is placed
above the connection of pipe H to the retort,

Idest strong liquor meets the coil at the top

6.0
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so that the said pipe ascends from the retort |

to the coil 2. A condenser or water-jacket T
1s formed about the ascending pipe H, andis
supplied constantly with water by means of
suitable circulating-pipes. T'he pipe II may
pass straight through the condenser T, as

shown, or 1f the retort and liguefierare placed

very near together the inclined pipe H may
be coiled w1thm the water-jacket. The ob-
ject of the water-jacket T is to condense the
aqueons vapor which passes off from the re-
tort with the ammonia-gas without condens-
ing any of the gas, whleh liquefies at 91°, a
temperature much lower than that at which
the aqueous vapor becomes liquid. I'he water
runs down the inclined pipe II back into the
retort as fast as it condenses, and the ammo-
nia-gas passes onward into the coil 2 of the
The liquefier 1s constantly sup-
plied with cold water, which surrounds the
coil and liquefies the gas within it.

coil = through the delivery-pipe J, which is
provided with a regulating-valve 7 |

K is a receiver for the anhydrous ammonia
intermediate between the valve 7and the lig-
uefier. This receiver is a plain hollow vessel
in which a supply of anhydrous ammonia ac-

The lig--
uld anhydrous ammonia passes out of the
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regular supply even if the ammonia should |

not liquefy in uniform quantities.

I. is the brine-tank, provided with the coil
1, to the lower end of which the

pipe J 1s

connected. The anhydrous ammonia is ex-

panded into gas within the coil {, thereby ;

cooling the brine below the freezing-point of
pure water. 'T'he brine is removed from the
brine-tank by a small pump, (not shown in
the drawings,) and is used in refrigerating-
chambers to form ice or freeze any objects
placed within them in the ordinary manner
of using such chambers.

Any air which may get into the ammonia-
spacesof the machineis found to be very det-
rimental toits working, more especially when
1t accumulates in the coils of the liquefier.
T'o remove air, the highest point of pipe H
has an air-cock U, and a pipe w is connected
to the said cock, and is bent round and car-
ried below the surface of the water in the
The air is got rid of by
closing valves /u and 7 and allowing the press-
ure of the gas in the coil ¢ to blow the air
through the air cock and pipe into the water.
Any ammonia-gas which blows through with
the air will be absorbed by the water, so that
there will be no unpleasant smell produced,
and the complete discharge of the air will be
indicated by the absence of air-bubbles ris-
ing to the surface of the water in the tank.

T'o increase the utility of this device, an
air-reservoirV is provided in the pipe u, and
an additional air-cock v is provided between
the said reservoir and the open end of the
pipe. The cock U is first opened or left
partly open, so that the air will accumulate
at the pressure of the gas in the coil within
the reservoir. The cock U is then closed and
the cock v opened, thereby allowing the air
to expand out of the reservoir and pass down
the air-pipe into the water in the liquefying-
tank, and the same process is repeated as
often as may be found desirable.

M is a pipe which connects the upper end
of the brine-tank coil with the top of the ab-
sorber N. ' o

The aforesaid cooling-tank I is constantly
supplied with cold water to cool the weak
liquor in the coil £, and the said coil is also
connected with the upper part of the ab-
sorber by means of the pipe O, provided with
the regulating-valve 0. The absorber is pro-
vided with a series of internal trays or shal-
low vessels, in which the cold spent gas is
brought into contaet with the cold weak lig-
uor from pipe O. The detailed counstruection
of this absorber is not shownin the drawings,
as the same 1s fully shown and deseribed in
a separate application, Serial No. 241,202,
filed June 13, 1887. -

P is the pipe through which the strong
aqua-ammonia leaves the absorber. This

- pipe 1s provided with a stop-valve p, and is
connected to the upper end of the coil ¢ in
the subsidiary cooling-tank Q.

R is the suction-pipe of the pump A. This |
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pipe is connected to the lower end of the coil
g, and the cold strong liquor is pumped
through the equalizer into the retort, as here-
inbefore described.

T'he subsidiary cooling-tank is constantly

supplied with cold water by suitable pipes.
The use of this tank is to still further cool
theaqua-ammoniaafteritleaves theabsorber,
and thereby qualify it to take up an addi-
tional volume of gas when required. This
volume of gas is obtained from the gas-space
of the absorber through the pipe S, which is
provided with the regulating-valve s. The

cold ammonia-gas inside the absorber is ordi-

narily at a pressure of abouttwo atmospheres.
When this pressure increases, the valve S is
opened and some of the gas allowed to escape
through the pipes S and P into the coil ¢ of
the subsidiary cooling-tank, in which coil it
1s absorbed by the agua-ammonia.

Before the machine can be put into opera-
tion 1t has to be tested to see that all the pipe-
colls and joints are perfectly tight and allow
no escape of ammonia-gas. This has been
ordinarily done by steam; but air-pressure.is

preferable, as its escape from submerged coils

and joints is more readily detected.

The novel method of testing the machine
consists in opening the stop-valves d and 7,
by which, when closed, the retort is wholly
cut oft from the rest of the machine.
pump A, or the brine-pump, if desired, is then
connacted to the stop-valve e, the said valve
e 18 opened, the stop-valve «’ is closed, and
wateris pumped into the retort. This causes
the air to be compressed, and, the air-valve G

‘being closed, the air is driven through the

stop-valves d and h into the various cham-

bers of the machine, which have been placed

in free communication before starting the
pump by opening the stop-valves in their re-
spective communicating pipes. When the
retort 1s nearly full of water, the valves d and

h are closed tightly, the pump is stopped, the
atr-valve (1s opened, and the water is allowed

to run out of the retort. Theair-valve is then
closed, thepumpstarted, and the valves d and
. opened, so that the retort is again pumped
nearly full of water, and more air compressed
into the machine. This process is repeated
until a sufficient air-pressure is attained and
the machine has been thoroughly tested.

In charging the machine with ammonia it

18 necessary to first take out the air, in order

that the ammonia may go through its cycle
of changes properly, and the nearer the in-
terior of the machine can be brought to a
vacuum the better the machine will work.
The method of obtaining this vacuum is the
reverse from that of testing. The valves o,

d, and /i are first closed, the air-valve is

opened, and the retort is filled with watenr.
The air-valve is then closed and the water
pumped out of the retort. The valves d and
i are then reopened, and the air imprisoned
in the rest of the machine allowed to flow
freely into the retort. The valves d and h
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are then closed and the air-valve is opened. ]

The before-described operation of pumping
out air from the retort is then repeated un-
til the requisite vacuum is obtained for charg-
ing the machine with ammonia. |

1'he usual method of charging the machine
prior to this invention was to fill it with
steam, which was then allowed to cool. The
vacuum produced in this way was, however,

too low, and was not reliable. - Separate port-

able air and vacuum pumps were found too

slow to be used advantageously, and they also

formed an expensive addition to the machine.
What we claim is— |
1. The combination, with an ice-machine
comprising aseries of chambers, substantially
as set torth, of an ammonia-gas-generating re-
tory, and pipes connecting the upper part of
the retort with said chambers and provided

‘with stop-valves, whereby the retort may be

repeatedly cut off from and connected with
the said chambers, a supplemental stop-valve
and pipe connection secured to the bottom of
the retort, whereby liquid may be repeatedly
forced into or out of it, and a second supple-
mental hand-actuated stop-valve secured to
the top of suid retort, whereby air may be
repeatedly let into or out of it for testing
the said chambers of the machine by com-
pressed air and charging them with ammonia,
by the methods substantially as hereinbefore
described.

2. In an ice-machine, the combination, with
a liguefier provided with an ammonia-gas-in-
let pipe, of an air-escape pipe connected to

the highest point of saidinlet-pipe at one end,

and having its other end carried below the
surtace of the water in theliquefier, two hand-
operated stop-cocks for regulating the pas-
sage of the air through the said escape-pipe,
and a reservoir for air of large size and ca-
pacity secured to said pipe intermediate he-
tween the two said stop-cocks, substantially
as and for the purpose set forth.

3. In an ice-machine, the combination of
an absorber in which the spent ammonia-gas
trom the brine-tank coil is taken up by the
cold weak liquor, a supplementary cooling-
tank for further cooling the strong aqua-am-
monia after it leaves the absorber, and a pipe
provided with a regulating-valve connecting
the gas-space of the absorber with the dis-
charge-pipe therefrom and with the said sup-
plementary cooling-tank, so thatan additional
volume of gas may be absorbed by the strong
agua-ammonia.

4. In an ice-machine, the combination of a
retort for generating ammonia-gas, a liquefier
for converting the gas into anhydrous am-
monla, a brine-tank provided with a coil into
which the anhydrous ammonia may expand,

a eooling-tank provided with a coil for cool-|

1ug the weak liquor from the retort, an ab-
sorber into which the spent ammonia - gas

from the brine-tank coil is taken up by the
cold weak liquor from the cooling-tank coil,
asupplementary cooling-tank for further cool-
ing the strong aqua-ammonia after 1t leaves
the absorber, a pipe provided with a regulat-
ing-valve connecting the gas-space of the ab-
sorber with the discharge-pipe therefrom and
with the said supplementary cooling -tank,
and a pump for forcing the strong aqua-an-
monia back into the retort. o

5. In an 1ce-machine, the combination of a
retort for generating ammonia-gas, a liquefier

75

for converting the gas into anhydrous am-

monia, a brine-tank provided with a coil into
which the anhydrous ammonia may expand,
a cooling-tank provided with a coil for cool-
ing the weak liquor from the vetort, an ab-
sorber in which the spent ammonia-gas from
the brine-tank coil is taken up by the cool
weak liquor from the cooling-tank coil, a sup-
plementary cooling-tank for further cooling

‘the strong aqua-ammonia after it leaves the

absorber, a pipe provided with a regulating-
valve connecting the gas-space of the ab-
sorber with the discharge-pipe therefrom and

.with the said supplementary cooling-tank, a

pump for foreing the strong agua-ammonia
back into the retort, and an equalizer inter-
posed between the pump and the retort and
between the retort and the cooling-tank, so
that the temperatures of the strong liquor
and the weak liquor may be modified by each
other, substantially as and for the purpose
set Torth. ‘ | |

6. In an 1ice-machine, the combination of a

retort for generating ammonia-gas, a liquefier

for converting the gas into anhydrous am-
monia, a condenser placed intermediate De-
tween the retort and the liquefier for sepa-
rating the aqueous vapor from the gas, a re-
celverfor storingup asupply of the anhydrous
ammonia formed in the liquefier, & brine-tank
provided with a coll into which the anhydrous
ammonia may expand, a cooling-tank pro-
vided with a coil for cooling the weak liquor
from the retort, an absorber in which the
spent ammonia-gas from the brine-tank coil
1s taken up by the cold weak liguor from the
cooling-tank coil, a supplementary cooling-

tank for further cooling the strong aqua-am-

monia after it leaves the absorber, a pipe pro-
vided with a regulating-valve connecting the
gas-space of the absorber with the discharge-
pipe therefrom and with the said supplement-
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ary cooling-tank, and a pump for forcing the

strong aqua-ammonia back into the retort.
In testimony whereof we affix onrsignatures

in presence of {wo witnesses.

' W. T. HILDRUP, Jr.

THOMAS H. BUTLER.

Witnesses: ' -

JAMES 1. CHAMBERLIN,
R. S, CARE.

F20




	Drawings
	Front Page
	Specification
	Claims

