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Lo all whom it may concermn:

Be 1t known that I, OLIVER Il. CASTLE, a
citizen of the United sStates, residing at Indi-
anapolis, in the county of Marion and State of
Indiana, have invented a certain new and use-
ful Impl ovements 1n lIce-Machines; and 1 do
declare the following to be a full, clear, and
exact description of the invention, Such as
will enable others skilled in the art to which
it appertains to make and use the same, ref-
erence being had to the accompanying (1mw-
1ngs, and to the lettersand figures of r oference
marked thereon, which form a part of this
specification.

This invention relates toan impr ovement in
an apparatus formaking ice; and 1t consists of
a construction and arrangement of parts.which
will hereinafter be specifically set forth and
claimed.

1t 1s well known Llnb man y and various

- methods have been emploved heretofore in the
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up the heat set free by the compression.

makingof ice. Various freezing agents—such
as water, ether, ammonia, benzole, &e.—have
been employed, of which, probably, the most
successfulisammonia,and among the most suc-
cessful and prominent refrigerating methods
arethetwo known, respectively, asthe ** con-
pression’’ method and the ‘‘absorption’’ meth-
od. Theformerofthese uses anhydrous ammo-
nia, the gas of which is compressed into a lig-
uld surrounded by water or other agent to take
Then
the gas is expanded again through suitable
colls or chambers, taking up all the heat, and
permitting the water in the refrigerating-box
to form into ice. After the expanded gas has
performed its cooling functions,itisagaintaken
up by the compression-pump and Tiquefied.
The latter, or absorption method, uses agua-
ammonia, and provides a retort or boiler, in
which agua-ammonia, about twenby-six per
cent. of purity, is placed. The addition of
heat causeg the ammonia-gas to leave the wa-
ter in which 1t i1s contained. At the boiling-

point of water (212° Iahrenheilt) all but two

- per cent. of the ammonia-gas will be driven

.50

from the water, and a pressure of about one
hundred and fifty pounds i1s generated in the
boiler or retort. This gas in 1i{s present ex-
tremely hot condition is led through pipe-
coils, which are surrounded by watel the

(No model.)

the gas its heat until the temperature of said

gas has been reduced to a sufficiently low de-
gree to allow the pressure behind it to cause it
to liquefy. This liquid is cooled to ordinary
temperatures—say, 60° Fahrenheit—when it
is led to the refrigerating-coils, and the gas
expanded in them in precisely the same way
as 1n the compression system—that 1s to say,

if the gas is expanded in the coils fifty times

its original volume it becomes fifty times
colder than before, or the temperature is 5
of 60°, which is less than 2° above the zero-
point,or 30° below freezing. Thisisthe prin-
ciple of the cooling. In the absorption sys-
tem the expanded gas is led into a chamber
which contains the weak aqua-amimonia that
came hot from the boiler and passed through
suitable coils surrounded by water. Theweak
liguor iscooled toordinary temperatures when

it is led into this chamber, into which the gas

is admitted. The gaswill then be readily ab-
sorbed bv the cooled weak liquor. - Krom this
chamber 1t is pumped back again into the
boiler, and this same cycle of operationsis re-
peated continuously; but npon a close obser-
vation and comparison of these two leading
methods of ice manufacture certain defects are

patent, which it is my purpose to remedy by

the nrocess to be deseribed in this application.

It is seen in the use of the absorption sys-
tem that ice is produced at a less cost than by
the other method; but at the.same time the
process is not always reliable or continuous,
since the conditionsfor freezing sometimes re-
verse themselves, as whenin the freezin o-coils,
which should always be colder than the me-
dium to be frozen, in practice sometimes be-
come heated. The compression system 1S
markedly more expensive in operation; butit
has the great advantage, also, of being at all
times reliable, inasmuch as its machinery 1s
usually actuated by the power from a steam-
engine.

The object of my invention, therefore, 1s to
combine the economy of the one system with
the reliability of the other, and this result 1 at-
tain by means of a mechanism which 10rms
the subject of this application.

Some of the points of novelty shown in the
drawings and used in my process are, first, an

25

60

70

SO

8le)

100

improved boiler or retort so construeted that E

fanction of the water being to subtract from | its operations may proceed continuously and




o n

~ drive the pump which forces a combined gas
-~ and solvent back into the boiler,
. pumps and raises water {or cooling and other

Te

of the same on line 4 y y of Kig.

chme.-
A lepl csents the lmddlu Lhambel of the sev-

without requiring constant attendance;

. as well'as {rom

purposes; fourth, the use of an 1mproved

Jormof pump with its. attachments; and, fifth,
an an improved method of increasing the pro- |

(:luct of an outfit in a given time.

In the annexed drawings, ]HLISJ[I&UI]” the
: nmchme which I use, I‘lﬂ ure 1 is a veltlealm
‘section.of the entire marchin-e.f
- view showing the various pipe-connections of:|
‘the different parts.
‘tion of the pump. Fig.4 isan upright view
of the pump-planger.
- line z z of Fig. 3. Iig.61sa vertical section:

- e, 3 18 a vertical see-

of the engine. ~ Iig. 7 is a horizontal section
6.  Fig. 81s a
detail section of one piston.
section the improved valve used ﬂlth nmy mas-

Fig. 10 18 a S{}Ctlt}ll of a 1)01{1011 of the

~eral chambers which are comprised in my boil-

oy
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erof improved construection.
vapor-gas. Thechambersituated next to cham-.
- ber A, and forming an annular space around
. 1t, may be denominated the ‘‘boiler’” proper,
- W, and-into 1t, through the pipe numbered 1,
5 1s pumped the enriched agqua-ammonia, which
- empties near the bottom of the boiler, the ex-

tremity of the pipe 1 being situated close to
this bottom. Around this chamber is situ-
ated the water-space X. The whole arrange-
ment, further, 1s contained within a wall or
casin , Y, plovldeﬂ with furnace-grate bars,
ash-space &e., at the bottom, fmd suitable
fiues for the escape of smoke, &e. It will be
seen that the Loiler proper or chamber, W, is
suspended within the outside water- hcatmﬂ
space, X, by being attached at its upper end to
the said (,asmﬂ* \ 1n any convenient manner,

as 1‘el)lesented in the drawings in Fig. 1, and
is kept steady by means of lugs (not shown, )
which are situated at proper places within
the annular space, and it is intended that the
outside water-boiler, X, should have no outlet
for the escape of Steam unless it be through a
safety-valve to be attached in any approved
place and mode, foritis my purpose to supply
sufficient heat to the boiler to create from one
to five pounds pressure of steam, which press-
ure may, if desired, be made to operate,
through a dlaphmﬂm to onen and close a
damper 1n the pipe or uptf.tke if there isno
loss of water or steam, there will be no need
of a feed-pump and attachments.
boiler 18 always ready to operate, and needs
no care other than a fire underneath it to keep
the water hot and the steam at a low pressure,

thereby greatly saving in the amount of fuel
needed to perform a given duty.

sec- |
~ond, a cooler for substracting the heat from
~the hot products of the boiler
the water to be frozen; third, the application
of the pressure generated within the Dboiler
and adjacent machinery as a motive power to

and also

~Hig.2i1s atop

a° section on

lﬂﬂ* 9 &,hows 11

1t contains the

Thus the

“ber.

into an outside coil of pipe.

amount of water added.
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The enriched . agua-ammonia,

in construction and operation.

“which is
pumped into the boiler through the pipes des- -
Ignated by R and 1, and which empties near
‘the bottom of said boiler, rises as it begins to
{ absorb heat until 1t reaches and falls through
openings in the top head of the central cham-

This 1nside head and shell, A, need not
“be as tight or as heavy as if 1t were subject to
as great an-amount of pressure as the outer
shell; hence a saving of material may be el-
fected by making it light and less cambersome
~Infalling, the
gases separate from the poor or weak liquor,
~which goes to the bottom of central chamber,

o

75

A, while the gases collect above the liquor in

the same chamber..

or gage glass, 7,18 attached to showtheheight

- of the weak liquor 1nside the central chamber,

A also, 1t 18 customary to provide the water-:
boiler with a pressure-gage; also, the 'umno-_
nia-boiler. ' These gages are shown in Fig. 1.

~The ga's:colleetﬁed above the weal hquor in -

chamber A 1s conveyed thence through the

pipe marked 2 and lettered & to the cooler C
and 1nto the central coil of pipe B within the -
The weak liquor coliected within the

cooler.
chamber A is taken thence through a pipe,3,

which, atter exit {from the boiler, is: lettered

S, and which also leads to the cooler C, but

1, 2, and 3, proceeding from the boiler,

to the top of the (*u]tml chamber - head, al-

lowing free eemmummtlon l)etween cenha]
and wpper gas-spaces. | |

Inallice- nnehmes WJLh W Lleh I am ﬁmlllm

and which operateupon theabsorption plan, the
pressure 1s created with such a high degree of
heat that a greater or less m:nouub of stemn 1S
driven over with the ammonia-gas. This
steam condenses into water, Whlch mingles
with the liguid ammonia and is carried 101-
ward with it; but the anbydrous quality of
the ammonia 1S lessened in proportion to the
Then as the liquid
ammonila 18 expanded into the coils for re-
frigeration or ice-making purposes the water
contained 1n 1t 18 l1able to be deposited within
such coils, and has heretofore in other ma-
chines caused stoppage of cooling operations,

so that it was found necessary to pass hot gas
through the pipes, in order to blow out thls

water and free them of the obstruction.

In my improved boiler I propose to use, as
above stated, a strong solution of aqua-am-
monia, and then tointroduce a certain amount
ol the llquld ammonia into the boiler, which,

while the boiler 18 cold, will float upon the
aqua-ammonia by reason of its being of a less
specific gravity. This liquid ammonia at or-
dinary temperatures has a pressure of one
hundred pounds per square inch; but if the

amount of such ligquid is proportioned to the
velume of space into whiceh it is placed it fol-
| lows that any desired constant pressure can
be had at ordinary temperatures, and if it

~All these pipes
, pass
~upward through the head thereof; but pipes

.. 2 and 3 pass up thr O{]ﬂh a small tube ﬁttaﬂhed- fOO .

For convenience, a water
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- created within the boiler,
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be heated to any degree below the boiling- | pipe L into injectors, and thence to the re-

point of water an enormous pressure can be
and such gas under

this pressure can be conveyed from the boiler
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without carrying with 1t any water - vapor,
which clogs the pipes and 1S so injurious to
the ice-making process; but, again, in order

that the outer or water boiler may operate its
regulating mechanism by means of the steam-

pressure within,itis found necessary to heatthe
water to as high a temperature as 212° FFahr-
enheit, for a less temperature will not afford
the required pressure., But we have already

seen that this high femperature interferes
with the protection of the pure anhydrous gas

which it is desired to secure. To overcome
this difficuly I find it most convenient to in-
troduce into the water in the boiler an agent

which will reduce the boiling-point without

at the same time reducing the amount of press-
ure obtainable at the boilling-point of water.
Alcohol and ether are such agents, and I there-
fore preferably use the one or the other of
them. Anotheradvantageto begainedby this
mode of producing pressure 1s tnftt the press-
ure upon the inner boiler-case be inecreased,
since the outside shell will sustain a pmllon
of it.

O represents a cooler which serves a three-
fold purpose-—viz., to diminish the tempera-
ture of the heated gas which comes from the
boiler, to diminish the temperature of the
poor ]1(11101 and to partially cool the water
which 1s to be frozen preparatory to ifs being
further cooled and completely solidified in Jhe
ice-making cans. 'T'his cooler is constructed
to form a chamber, A’) having inside an an-
nuiar diaphragm or ring of sheet metal, C,

and this chamber A’ 1s itself placed within a

metallic or other case which containsthe water
to be cooled preparatory to its being con-
ducted to the ireezing-cans.  The heated gas
coming from the boiler through pipe G enters

the cooler through a hole in the top through
which said pipe passes, and it is then carried |

through the central coil, B’; but before the
oas reaches the bottom of the coil it has be-
come liquefied, owing to the pressure behind
it. The pipe H, which enters the interior
chamber,C’,of the cooler,leads fromthe coils of

- pipe which surround the ice-making cans,

53
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“the coil B

and conveys through 1t the highly-expanded
gas after 1t has heen used to freeze the water
in said cans. This expanded gas, which 1s
very cold, enters,therefore,the ¢hamber ¢’ and
cools the heated oas which 18 passing through
It will then pass outward at the
bottom of this chamber through openings a¢ «
into the surrounding chamber A’, which con-
tains pipes carrying the poor liquor which
comes from the boiler through pipe s. The

gaswill passupward within this annular cham-
| bel and cool the hot weak liquor..

find an outlet for itsell at the top of this
chamber through the pipe J, where 1t will

emerge and pass to the space K of the com-

pressing-pump, by which it 1s forced through

said chamber.
fied within the central c¢oll is then conducted

Tt will then

ceiving-chamber M, which contains the com-
bined gas and solvent, the weak liquor, the
cool expanded gas passing through the water
contained in the outer annular space around
The gas which becomes lique-

to the engine, and as soon as the valve V is
opened it flashes into vapor and propels the
engine, whichin turndrivesthe pump through
a belt-connection. The gas exhausts into the

channel or pipe kL, whence it is conducted by

pipe P to the refrigerating-coils about the ice-
cans ', The water in the cooler C is con-
veyed thereto and thence to the cams for freez-
ing by suitable pipes. (Notshown. ) The gas

| after leaving the coils about the ice-can
mounts upward through pipe H, as above de-

scribed. |
As has already been seen, the application
of heat to theliquid within the boiler A caused

the same to separateinto two substances which

compose it—viz., a gas and a weak liquor.

~We have thus far in our deseri ption described
| the eircle of operations through which the gas
' passes from 1ts exit from-the boiler to its ar-

rival within the pump. We next pursue the

course taken by the weak liquor, and shall
| see how 1t will ultimately be recombined with

the gas, and how the solvent will again be car-
ried into the boiler for the repetition of the
same cycle of operations. The weak liquor
finds an exit from the central chamber, A,
through the pipe 3, by which, together Wlbh

the plp(,S it is eonveyed duectly into the

outer coil of pipes in the cooler or that coil
which is contained within the annular cham-

ber A’. Having passed through this coil, it
leaves it at the lower end at a tempelature of
about 50° Fahrenheit, and is carried by pipe

T to the pump and to the space O of the pump,
where it exerts the same pressure upon the.

pump as the other portion of the same liquor

within the boiler does upon the boiler, and

has a tendency to move the piston downward.
On the upward stroke of the pump the cold
weak liquor is forced out through the pipe U
to a point where 1t reaches and passes through
one or more injector-shaped nozzles at G
Through these 1t passes into the main and
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larger mJectms H’, (see Fig. 10,)and into the . |

receiving-chamber M. It will be observed
that the weak liquor and the expanded gas
coming through different pipes from the pump

- will meet and commingle in the larger inject-

ors through which they are both duven into
the receiving-chamber M. The gas combines
with the eold liquor, making it hob.and reduc-
ing the volumes of both. Asthe pump-plan-

120

125

ar ooes upward, the eas and water spaces are
ger g ) S 1

diminished and. the receiving-chamber is in-
creased, thus compelling the combined gas and
solvent to seek the enlarged chamber. In this

chamber the crank-shaft J" and rod I’ move,
and their combined movements serve to more
effectually commingle the gas and solvent by
shaking them well up, splashing and exposing
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- being at first disunited under the action of
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| recombmmn‘ with the liquor, and presenting
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.ume of the absorbent which has been properly

There are buat two main castings—the base K’

are preferably cast with the cylinder-casting

4 338482

a large amount of liquid surface to take up |
the gas, for it is a well-known principle that
gas will absorb much more readily when well
shakeu than when not. From this chamber
M the liquor, again enriched by its combina-
tion with the'gas,is led by the pipe Q up into
the pump-space N, and under the action of
the pump 1t1s driven out through the pipe R
and emptied through pipe 1 at the bottom of
the chamber W in like manner as it was first;
introduced,as heretofore explained. Theseare
the courses and operations that the gas and
the weak liquor pass through contmually, ,

heat then the gas changing to a liguid, and
back againto a gas, then expandmﬂ‘ and ﬁﬂally

the combination once more to the disuniting
influence of heat.

1t 18 usual in 1ce-machines operatmg on the
absorption plan to convey the cold weak liq-
uor to the condensing-chamber by a pipe lead-
ing from the boiler so thisliquor will be under
the boiler-pressure when it enters the con-
densing-chamber; but it requires constant atb-
tention to keep the valve in proper regula-
tion for working. Thus unequal volumes of
cold ligquor are mposed to varying volumes of |
the expanded gas. Consequently there is a |
great fluctuation in the amount of gas that |
will be absorbed by the absorbent. This is |
sometimes great, and at other times reduces
so much as to entirely cease. My improved
machine and method take away all this un-
certainty, and afford a means whereby a fixed
volume of gas is to be absorbed by a fixed vol-

cooled.
absorb the gas sufﬁe]ently and so effect a com-
bination of the two, 1t 18 forced to absorb and
combine by pressure. The more pressare the
gas 1s under and the colder the weak liquor the
greater will be the volume of gas taken up by
the absorbent.

It remains to describe the construction and
operation of the engine and the pump which I
use in the manufacture of ice. |

- Figs. 6, 7, and 8 indieate the details of con-
Struetlon of my engine and represent it with

l
a vertical single- acbmg three-trunk piston.

and the ¢ylinder-casting I/. The cylinder is
triple, and constructed to allow the entrance of
three pistons. Its casting contains the flange
below,to which the base K’ is fastened by means
of bolts passing through holes in the flange |
of the base and projecting upward around the
outside of the base-and through holes in the
flange of the cylinder-casting. 'The boxes or
bearings ¢ for the three-throw crank-shatt d

and have the half boxes or caps bolted on.
Into each of thethreecylinder-boresearefitted
solid trunk-pistons adapted to move freely up
and down yet fitting sufficiently close to pre-
vent leakage, and the greater length of the
pistons to the throw of the crank permits a

-

lighter piston to be made with a less amount

of wear than it the pistons were of shorter

stroke. Into these solid pistons are. drilled

and cut two slots, each meeting a central hole,

g, which acts as a port for the incoming gas
on the one side, and as an exit-port for the
outgolng gas near the opposite side. This is
readily seen by reference to Ifig. 7 and the
arrows of direction which are there shown.
The gas entering at i passes onward until it
meets the ports g ¢ g, where it enters into the
slots of the several pistons, and emerging
through ports ¢ ¢ g opposite it will pass out
through I and puorsue its course in the man-
ner already described. The trunk-piston is
oscillated from side to side as the crank-wrist

& changes angles relatively into a position di-

rectly opposite combined with the reciprocat-
ing movementof the piston, so that the slotsare
broughtinto alternate communication with the
passage 1L on the one side and the passage E
on the other side,which causes the gas to enter
through one port, press against the upper sur-
face, and push the pistons downward and
cause a movement of the crank d. This ar-

rangement does not need a fly-wheel, and will

start at once as soon as the gas is admitted.
Fach part of the cylinder and each piston and
connecting -rod are constructed on the same
plan,so the crank-shaft, with its angular crank-
wrists,makes all the movements intheirproper
times. In Fig. 6 one of the journal-boxes for
the shatft d 1s made of some length, and is con-
structed with a spherical shape externally,
the purpose being to provide a long bearing
for the crank-shaft. Gum or other packing
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1s used between the flanges and the spherical

In other words, if the liquor does not | Joint, which are bolted toa ether so that a tight

box is provided.

The combination of the lonn bem ing with a
shallow-threaded shaft will permlb oil or glyec-
erine to pass back into the cylinder-casing,
and leakage under pressure will be prevented.

Figs. 3, 4, and 5 represent my improved
pump to be used in 1ce-making. B designates
the external casing. It will readily be seen
that the plan of Constluctlon of the pump is
the same as that of the engine just described,
as 1t combines several pump-spaces and IS
driven by a single crank-shaft having the

105

110
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crank-wrist sef at an angle with its llne of

bearings, such arra,ngement being for the pur-
pose of imparting to the pluangers the same
oscillationsand reciprocationsthatalike mech-
anism in the engine imparts to the pistons
within the cyhndel -casing; also, the pump is
provided with ports which leﬁmd to and from
the pump-spaces according as the plunger rises
and falls. Fig. 5 1s a Sectlon through the
pump on the line z x of Fig. 3, and eXhlbltS
the arrangement of the outlet and inlet pipes,
showing how they are brought into communi-
cation with the central pump-space. FKFig. 3
shows the pump having three spaces of dlﬂ'er
ent diameters, K, O, and N, and Fig. 4 repre-
sents a plunger h&ving different diameters ab
different parts of its length and adapted to

120

I25

130




S

[O

15

- 2C

25

plunger in the space M.

338,482

move within the spaces of the pump. The
plunger has a rod, I’, attached to it at one

end, and at the other to a crank-wrist, by

which the proper motions are given to the

plunger. .

1t 1s unnecessary to repeat here the partic-
ular space to and from which each pipe leads,
as this has already been indicated in speaking
of the courses of the gas and weak liguor
through the pipe system.
~ Fig.10represents theinjector-condenser used
1n connection with the pump. The cold weak
liquor enters through the pipe U, and is forced
by the pump through injector-shaped nozzles
into larger nozzles. In so doing it carries
with it a large amount of gas, at the same
time itself condensing, and the combined pro-
duct of gas and liquor is brought under the
| ~Thus the pump re-
unites the two constituents of the elementary
substance with which we started in the boiler,
and which have since their exit from the
boiler pursued separate courses and performed
separate duties. | -

Fig. 9 represents the improved valve I,

- which I use in my machine and which is lo-

30

-eylindrical casing, and having itslower end so.

35
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cated on the pipe P between the valve V and
the 1ce-freezing cans, and it is used to regulate
the flow of the expanded gas coming from the
engine to the cans where it is to perform its
cooling funetion. The valve is operated by a
hand-screw, ¢, at the top, which raises or low-
ers a rod or piston, j, fitting tightly within a

fashioned as to open or close a pipe passed
through the base of the valve-casing.
In practice it has been found that when wa-

ter is placed in the cans of the refrigerating-

box to be frozenthat the outersurfaceisfrozen

first, and that the freezing process proceeds

- downwardly toward the middle. After about
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two-thirds of the water has been frozen, it is
tound that it requires about twice as long to
freeze the remaining one-third as it did origi-
nally to freeze the two-thirds or the one-third
on each side. This is evidently due to the
fact that all the heat subtracted from the wa-

‘ter had to pass through the encircling layers

of ice. I propose to remedy this by suspend-
Ing within each can a slab of ice of, say, one-
third the thickness of the can. Then when
the outer thirds of the water are frozen the
inner cake of ice will be frozen fast and solid
in the middle. These cakes of ice forthis pur-
pose can easily be supplied from another ma-

~chine.
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- Having thus deseribed my invention, what

I claim as new, and desire to secure by Letters
Patent, is— | | |

1. In a machine for ice-making, a condensa-
ble gas retort or boiler consisting of the cham-
bers A, W, and X, contained the one within
the other, the outer one, as X, being adapted

to hold water for heating, the next one,as W,

being suspended therein and adapted to hold
the saturated solution of condensable gas and

its solvent, and the central one, A, communi- | erank-shaft, having crank-wrists 4 inclined at

1 cating at the top with the chamber W and

adapted to hold the separated gas and weak
liquid,and thistriple-chambered arrangement
being situated within awall or casing, Y, which
has the accompaniments of a furnace for heat-
Ing the substance within the boiler, all sub-
stantially as and for the purpose specified.

2. In a machine for making ice, a condensa-
ble gas retort or boiler consisting of three or
more chamberscontained one within the other,
the middle chamber suspended within the
outer, and the central chamber mounted with-
in the middle one by attachmenttoits bottom,
and provided at the top with a greater or less
number of perforations and with.a tubular

passage-way communicating with thesaid mid-

dle chamber, substantially as shown and de-
scribed.

3. In an ice-making machine, a condensa-
ble gas retort or boiler consisting of three or
more chambers contained one within the other,
the whole being combined with a furnace, the
central chamber, as A, being provided with a
water-gage, Z, for showing the height of the
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liquor within the same, and the other cham-

bers being each provided with pressure-gages,

substantially as shown, and for the purpose

specified. |
4. 1n an ice-making machine,a closed cham-
ber or cooler, C, containing two or more coils

93

of pipe, through which gas and weak liquor

coming from the boiler may pass and be cooled
preparatory to their further usein water-freez-
ing, substantially as shown and described.

5. In an ice-making machine, the cooler C,
having an outer annular casing which contains
water to be cooled, a second chamber, A’,con-
taining a coil of pipe, and a third chamber
formed by a loose shell or annular diaphragm,
C, communicating with the next chamber by

apertures a a, near the bottom, containing a

pipe-coil, and filled with the expanded and
cool ‘gas by meaus of a pipe, L, entering at
the top, substantially as shown, and for the
purpose specified.

I10C
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6. In anice-machine, the combination, with

a chambered boiler,substantially as described,

of an inlet-pipe, R, entering the top head of

the boiler and having its extremity situated
near thebottom of the chamber W, and outlet-
pipes23 G S,extending outward from the inner

chamber, W, throngh the top head of the boiler,

whereby the gas and liquor separated by heat

may be conveyed away,asspecified and shown.

7. In an ice-making machine, the combina-

tion of a boiler having three or more cham-
bers, W, X. and A, sitnated within an 1n-

closing-wall, Y, a cooler, C, having interior
chambers, A’ and U/, pipes R, leading into the
boiler, and pipes S and G, leading from the

‘boiler to the cooler, substantially as shown and

described, and for the purpose specified.
8. In anice-making machine, a three-cylin-
der engine having trunk-pistons which fit the
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bores ¢ ¢ ¢ of the eylinder I/, and are actuat- -

ed by rods b, connected with a three-throw




I0

.20

tially as shown and deseribed. -

10. Ina machinefor the mam’lﬂletm e of ice,
a crank-shatt having

closed and unclosed by the oscillations and |
reciprocations of the pistons, whereby the-
cexit and inlet pipes & E communicate with |
these ports and admit the vapor or gas which

drives the engine, Substa,ntnlly as shown and
described. - | |

9. In a machine for the manufmtme of ice,
a vapor-engine constructed of two castings, K"
~and I/, one of which, I/,contains the eylmder |
bores, and the other 1"01‘111111{1- an oil-recepta-
cleinto which the erank dips each revolution,
ed together by

sald  two castings being bol
bolts passing throuoh their

anges, _snhs’cml'-

the center line of 1ts

crank-wrists set at an angle to the line of

‘bearings, the divergence of the central line of

~ the wrist from the axial line of the bearings
“being regulated to conform to the amount of

adapted to be driven: by the vapor-

oscillation necessary to be given the pistonto
allow 1ts ports to be opened and closed 1n the

manner and for the purpose specified. - .
11. In a machine for making ice, an engine

freezing agent, connected with a cooler, C, by

a pipe, K, provided with valve V, for admit-

.30

driven by vapor-g

 3_5

~eylinders provided with the ports f, theerank-

4Q
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ting the g
_.Shown au(l descrlbed | -
12, Ina machine for making ice, the enﬂme |
oas, consisting ot the: 00111b1~ i
~nation of the triple-bored cylinder-casting 1/,
‘having outlet and inlet passages X I& for the
- gas, the basal casting I, having a space for |

the lubricant, crank - bearings ¢ ¢, the three

shaft d, having crank-wrists £, set at an angle
to the axial lme of shaft - bea,rmn"s, and the
connecting-rods o, formed in two 0 parts, st1b-
Stfmtmllgr as and for the pmpo&;e specified.

13. In a machine for making ice, the com-
bination of a chambered boiler, a cooler, C,
connected with said boiler by means of pipes
G and S, and an engine connected with the
cooler by a pipe, L, through which gas is
transmitted from the boiler to- drive it, sub-
stantially as shown and described.

14. In a machine for making ice, a pump,

B, having internal pump -spaces, IX O N, of

different diameters, and a plunger constructed
to fit said spaces actuated by rod I, driven by
a crank-shatt having the angularly-set crank-
wrist J’, said plunger being provided with in-
let and outlet ports to correspond with the
passages in the pump - casing itself, substan-
tially as and for the purpose described.

15. In a machine for making ice, the com-
bination, with a pump, as described, of the
pipes R, U, and I, leading from the pump,
and pipes J, T, and @, leading fo said spaces
fromotherpartsot theapparatus, substantially

-a8 shown and deseribed.

16. Inanice-making machine, the combina-
tion, with a pump, as described, of a lower
chamber

gas of the

~to the engine, sub&tﬂnlnlly as -

‘sabie.
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~an angle with theline of bearings,said pistons | nozzles communicating with pipe U, and lalg |
-bemn* provided with ports f,: adapted to be |

erinj jector-shaped nozales commumcatmg with
a pipe, L, whereby the gas and weak liquor

coming from pump-spaces through said pipes
must be reunited. and dlSCh&l"G‘Ed within this
- chamber, which 18 also pr ovided with an exit-
pipe, Q, substantlfﬂly as shown and described.

17. Inan ice-making machine, an apartment

of the other, whereby ¢ and hqmd entering
under pressure must eombme within the cham-

ber, su bsbantmlly as shown and described.
18 Inan ice-making machine, a chambered

70

ve
provided with two sets of i injector-shaped noz-
zles, those of one set be1m larger than those

£

bmler whose water-space 18 filled with a liquid

composed of svater and alcohol, whose boiling-
point 1s less than water, so: that when thecom-
position is heated to its boiling-point gas only
may be carried forward from the Supercharfred

cenfral chamber, thus leaving all vapors of -

8c

the water behmd Subst*’mtmll y as and forthe

purpose Speclﬁed

19. Ina machme f01 I}JELL.II]D ICL, Q boﬂer or

' retort, W, containing a condenbable gAS and
t the solvent therefor, mld solvent being uharwed .

with such condensable gas to the nreatesb

quantity that may be dissolved or mken up by
L it, provided with a pipe, 1, for further intro-

ducmﬂ 1nto such boiler 01‘ retort a sufficient

‘amount of snch condensed liquefied gas aswill
| result in producing at ordinary temperatures
a pressure of several atmospheres, substan-
tially as and for the purpose set forth.
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20. Inanice-making machine, a chambered

boiler, as described, havmn a chwmber W,
containing asatur ated solu‘i:lon of the conden-

ditiou insufficient quantities of the condensed
or liquid gas, so that the resulting pressure at
ordinary temperatures may be sufficient to
cause a pump or engine to operate for a time
without the addition of heat as a previous re-
guirement to the movement of such pump or
engine, substantially as shown and described.

21. In an ice-making machine, a boller or
retort constructed so that the rich aqua-am-
monia shall enter at or near the bottom, com-
ing at once in contact with a warm heating-
surface and rising graduoally as the enriched
aqua-ammonia keeps coming in and heated
portions rise until it is discharged through
numerous openings in the cover or top of the
central chamber and with the Interior gas-
space therein contained, substantially as and
for the purpose specified.

22. In anice-making machine, a boiler con-
structed with a condensable gas chamber or
retort having an envelope of hot water or
other heating medium adapted to be heated

directly by a furnace and soarranged that the

same supply of water may be used continu-
ously without requiring further additional
quantities, substantially as and for the pur-
pose specified.

23. In an ice-making machine, a trunk-
piston for use in a pump of peculiar construc-

, M, provided with injector-shaped ! tion, as described, provided with ports and

oas zmd its solvent, and the further ad-
105 -
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 with a forked connecting-rod, T, made in two’] 28. In a n‘iachine for.ice-making, the com- 46
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parts and so arranged as to permit its ends to
surround the trunnions of a crank-box, z,
also in halves, and a piston wrist-box having

‘trunnions ¥, so as to regulate the oscillation of
the piston, substantially as and for the pur-

pose set forth. |

24, Inanice-making machine, the combina-
tion of pipe P and valve I¥, consisting, essen-
tially, of hand-screw 4 and rod j, liquid packed
by capillary attraction, the same being for the
purpose of controlling the supply of expanded
oas in the refrigerating-cans, substantially as
described. T B

25. In an ice-making machine, a box, I,
for the insertion of freezing-cans adapted to

be used with small slabs of ice, which are 1

placed in the middle portion of the freezing

water of each can, substantially as shown, and

20

b

A

tion of the boiler having chambers W X A |

for the purpose specified. -

26. In an ice-making machine, the combi-
nation of a chambered boiler, a furnace, a
cooler, a pump; an engine, and a water-freez-
ing box, substantially as described, and for
the purpose specified. | .

27. Inan ice-making machine, the combina-

and outer wall, Y, the pump B, connected with
chamber W by a pipe, R, the cooler U, con-
taining two or more pipe-coils connecting with
chamber A of the boiler, the engine connect-
ing with the cooler by the pipe E and driven
by the gas coming through said pipe E, said
engine driving the pump B, the refrigerating-
box E, containing ice-cans and connected with
the engine by a pipe, P, through which the
flow of the gas is controlled by a valve, I,
and pipe H, leading from box T to cooler C,
substantially as shown and described.

bination of the pump B, having internal pump-
spaces, K, O, and N, plunger, connecting-rod
| I, crank-shaft o, band-wheel P’, and the en-
‘gine for driving the same, having in its con-
struction two castings, I/ X', and three pis-
| tons fitting into as many cylinder-bores and
actuating a erank-shaft, d, having band-wheel
Y, which connects a belt with the band-
wheel P’, substantially as and for the purpose
set forth. B

29. In an ice-machine, the combination of
a pump and plunger, having spaces O and N
| adapted and so proportioned that the weak:
| liquor passing from O is exposed to a given
l cooling-surface produced by the fixed volume 33
of gas from the engine-cylinders, and which
volume of gas is in turn absorbed by the fixed
cooled weaked liquor registered by the pump-
space O and the combined product taken by
l the pump-space N and returned to the boiler 6o
A, substantially as specified. -

30. In an ice-machine, the combination of
a central chambered boiler and pump-spaces
O and N, and gas-space K, adapted and so
| proportioned that the products received from
the boiler by spaces O and K are taken by space
N, when combined as an enriched solvent, and
returned back to the boiler, so as to maintaln
| it at all times in working eondition, substan-
‘tially as deseribed. - |

In testimony whereof I affix my signaturein
presence of two witnesses. | |

OLIVER H. CASTLE.
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- Witn GSSGS :
J. W. KEALING,
| BEN F. DAVIS.
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