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UNITED STATES

DAVID SMITH, OF WASHINGTON,

|

iCE-MACJ—_nNE.” -

DISTRICT OF COLUMDBIA.

el

SPECIFICATION fo1m1ng part of Letters Pai‘:ent No. 356, 382 dated J anuary 18 188?

| Apphontlon filed March o, 1883

To all whom it may concern:

~ Be itknown that T, DAVID SmITH, of Wash-
‘ington, in the District of Columbla, have .in-:

vented & new and useful Improvement in Ice-
~lowing 1s a

drawings, and to the letters of reference marked

| thereon o ¢
1o What I desire to deecrlbe in thlS spec,mea.-
~ tion-are methods and systems for refrigerating

and ice-making, and apparatus suitable. for

refrigerating and ice-making puarposes.

The. invention consists,*primarily, in the'_

methods and systems ecmployed, and in details
of apparatus, and in the combinations of the

- several operatwe parts and devices which,em-

BN

ployed together, constitute an ice- maohme or

refrworabmw appambne all as more fully here-
inafter desorlbt,d and elaimed. |

In the manufacture of mtlﬁoml ice 1t i8 of
great consequence to have the ice- not only

dense and heavy, but perfectly transparent,

which means that it shall contain no earthy
particles or other coloring -matter; and to this
-end, when the freezing:- tanks have been once
filled with water, meious chemical and me-
chanical devices have been employed. to cre-
ate and maintain the purity of this body of
water during the aet of congealation, but with
little pmotlml suecess, for this reason:

A body of water exposed to freezing- SUur-
.faces In 2 freezing-tank in theactof congeala.-
~ tion will purify 1tee]f next to the freezing-sur-
38 faces,and w illdeposituponthemacertain thiek-
ness of puretransparentice. By the actof con-
gealation all earthy or other coloring matter is

25

30

driven away from the freezing-surfaces into

the unfrozen water in the tank, and-as the act
40 of congealation goes on the unfrozen water be-
comes more and more clouded or dirty in ap-
pearance, and this effect follows even if the
water in the freezing-tanks haspreviously. been
filtered. 'As the act of congealation goes on

45 and the iceismoreand more thickly deposited

‘upon the freezing-surfaces the water unfrozen
becomes more and rmore turbid and less in
quantity until the act of congealation will not
expel the earthy and coloring matters, and

- 50 ‘consequently eanuot produce. solid clear ice, -

but metead produces 1ce “thh is clouded

.able filter, and returned to the top of the tank

“bat uniformly more dense and heavier than

Serial No. 87,076. (No mon]{,] }

| more or less and Ims bardly more consist-
{ ency or eompectness than firm snow. This
‘necessitates, in practice, the scraping orwre- -
- | moval from the cakes of ice of all of this rorth-
"5 Machines; and I do hereby declare that the fol- |
- a full and exact description of -.the |
same, reference beinghad totheaccompanying

S5
less and unsalable outer surface, which of -

course increases the cost of producing the ice

commercially.- The chemicaland mechanical

‘devices before referred to have failed there-
| fore.of beneficial- effect, as they were applied 60

to the same body of wate1 in the tank, appar-

‘ently for-the reason that the force of the act

of congealation in throwing off earthy or other -

‘coloring matter overcame or destroyed in some

way the desired effects of such artilicial oheml 6 5

'ca,l or mechanical dovmos

In my former practice—using filtered wa,tol
in the freezing-tanks—I have beenaccustomed
to draw off more. or less of the freezing water
from time to time from the tanks as soon as it 7c¢
became turbid and replace it with fresh fii-
tered water from the reservoir or water-sup-
ply. . This method, however, involved great
loss, inasmuch as the water drawn off had been

ab consu]el able expense reduced in temperu- 75

ture to near the freezing-poiunt, and the new

supply was nccessarily of a” higher tempera-

ture, frequently at that of the air in summer,
and therefore when 'admitted to the tank 1t3
checked the operation of congealation until 1t

80
was in tarn 1oduoed to 2 fxeemnw Lempera |

| tare.

I have found by later observation and prao-
tice that the earthy or -other coloring matter
in the congealing water in the tanks as thrown
off by the act of freezing by its greater density

| tends to fall to the lower part of the tank, and
! that this turbid water can be withdrawn from

the bottom of the tank, passed through a suit-
vle
without eensﬂ)le loss intemperature and with-.
out injuriously affécting the tranquility of the
freezing water in- the tzmk and in this way

water which was prowously unfiltered can be - |
used to greab advantage in making clear trans- 95

parent ice. By thus-keeping the water in the
tanks continually at a freezing unvaried tem-

perature and in a very pure state there results

an ice which is not only perfectly transparent,
FO0
the best Northern commercial natural ice.

This system of circulation of the freezing wa- .
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ter in an ice-machine constitutes the most im- | and ammonia-gas constitutes another portion

portant part of my new methods or systems.-
~ In the system employed by me 1 use pure
anhydrous flnid ammonia, which isnow a com-

mercial article, and is furnished in wrought-

iron eylinders of suitable size, capable of re-
sisting a great internal pressure, which cylin-

‘ders are furnished with an outlet-pipe adapted
‘for convenient coupling with another pipe.

To the outlet-pipe of the ammonia-cylinder 18
coupled a pipe which leads to the inlet side of
theammonia-pump, and hasbetween thepump
and the ammonia-cylinder a cut-off valve. In
startivg up work in an ice-machine, 1 open
all the valves in all of the ammonia-pipes 1n
the system of pipes, except the valve which
cuts off the flow of ammonia from the cylin-

der, and start up the ammonia- pump and

draw out all the air in the entire system of
ammonia-pipes. This bding done and the
pump stopped, thie valve between the eylinder
and the pump is opened, and the ammonia be-
ing released and under the pressure of the
cylinder vaporizes and passes through the
pump and all the ammounia-pipes of the sys-
tem until they are filled with ammopnia-gas:
under the same pressure-as the ammonia in
the eylinder. There are two pressure-gages:
in the pump-room, one connected with a re-
ceiver and one connected to the pipe which
Jeads from the outlet side of the pump to the
congealer - coils., 'When the  pressure upon

‘both gages reaches about sixty, I close the valve

between the receiver and the congealing-coils
and then start up the ammonia-pump, which
withdraws the ammonia-gas from the congeal-
ing-coils into the condenser, where it is lique-
fied and flows down into the receiver. The
ammonia-pump is kept running slowly until
a charge for a ten-ton machine, preferably

“about one hundred and twenty-five pounds,

is forced into the condenser and receiver,
where it is in liquid form and ready for use.
Then the valve between the ammonia-cylin-

der and the pump is closed, and if nced be:

secured in position, and the valve between the
receiver and the congealing - coils is opened
sufficiently and the liguid ammonia flows
from the receiver into the congealer-coils, va-
porizing in its passage, and absorbs heat from

the non-congealable liquid in which said coils

are immersed, or from the air, should the ap-
paratus be used for refrigerating purposes, in
which case the particular construction of the
congealer-coils need not beused. Thence the
vaporized ammonia returns by a proper pipe

~around and through the cooling-coils of the

60

receiver, and through a dirt-catcher to the in-
let side of the pump; thence through the pump
again to the condenser, where it is again
liquefied, and thence to the receiver; thence
to the congealer-coils in a second circulation,
and so on, tlre pump working all the time at
a pressure of about twenty pounds in the con-
gealing-coils and at the condensing-point of
ammonia in the condenser. This system of
the circulation in an ice-machine of ammonia

1

of my invention. | :
 Heretofore:in the construction and arrange-
‘ment of ice-maehines, by which I mean a com-
plete system of gas-pumps, condensers, re-
ceivers, tanks, and other essential apparatus,
the practice has been to construct such ma-
' chines of various sizes to meet the expected
' demand—i. e., for a small demand a small ma-
chine would be furnished, for a large demand
a large machine would be furnished, and these
machines have been arranged in respect to
their constituent parts in such order as con-
venience would dictate. I have discovered
from much trial and experience that a uniform
system as to sizes of ice-machines and their
arrangement as to constituent parts 18 most
cconomical and productive of the best results.
~T take as a standard of capacity for an ice-
- machine & tank about forty-five feet long, sev-
enteen feet wide, and nine feet deep, in which
are placed side by side twenty congealing-
boxes, extending vertically from side to side
of the tank. Xach of these boxes being eight
by sixteen feet, has a surface on either side of
one hundred and twenty-eight square féet, on
both sides of two hundred and fifty-six square
feet, and the twenty congealing-boxes in the
tank have thus a freezing-surface of five thou-
sand one hupdred and twenty square feet,upon
which the ice is formed in forty sheets, each of
which is sixteen feet long and eight feet wide,
" and of sufficient commereial thickness, prefer-
ably about one foot, which size I find the most
convenient for portable subdivision into
masses about two feet long and two feet wide.

| Taking this tank as a standard, I have found
by experience that,with proper power, pumps,

- condensers, and othersuitable parts of an ice-
machine, I can produce ten tons of ice per day
“of twenty-four hours with the least cost per
ton, and I have also found that when a less
guantity per day is needed itis the best econ-
' omy to let the machines be idle and use the
ice already made until the same 18 nearly or
quite exliausted, and when a greater quantity
than ten tons per day is needed to increase the
number of ice-machines, each of ten tons ca-
paeity per day and complete in every particu-
lar. | S |
With regard to the arrangement of the sepa-
rate parts which form an ice-machine, I have
| found it most convenient to arrange the pumps

on a line near the power-supply, and to have

all the pumps driven from the same shaft with

suitable connecting-gear, so that one or more

| of the pumps anay be disconnected without
stopping the others, and to take power de-
rived from the same shaft to operate the con-
densers, sprinklers, the cndless belt and other
parts of the machine, and to arrange the con-
densers between the ammonia-pumps and the
congealing-tanks, and as far as possible to have
the pumps and the tanks nearly upon the same

than the condensers, and to use.the pump-

level, to have the receivers upon alower level .

70
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| room as the engineer’s roomn, whether steam or -
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~water power is used, and to have arranged. in

said room all the gages and some of the prin-
cipal valves, to have the water-supply tank,

the brine-tank, and the eutting-up platform

all in the same room where the congealing-
tanks are placed, and this arrangement pos-

“sesses the following advantages, viz: any pump,
‘condenser, or tank may be repaired without

. affecting the others, and the work of congeala-

10

tion be carried on in one machine while an-
other is at rest or the ice is being removed

from one of the tanks 7 e:

‘Placing the receiver belowthe condensers

gives the force of gravity in aid of the flow of

20

30

ammonia from the condenser to the receiver.
Placing the parts named upon the same level
affords convenienceinsuperintendence. Mak-

ifig the machines of ten tons capacity is the |

smallest size which ean be constructed or man-

aged economically and fills tlie greatest re-

quirements of demand. This system of con-

struction and arrangement of-an ice-machine

constitutes another part of my.invention.,
~ For the better instruction of those skilled in
ice-making I refer to the drawings connected
with.this application, in which— - -
Figures 1 and 2 are end elevations of build-
ings eontaining four of my wmachines; ¥ig. 3,
a vertical longitudinal seetion through lines
x x of Figs. 1 and 2; Fig. 4, a detail plan view
from above of a group of four refrigerating-
tanks; Fig. 5, a detail vertical seetion of a

. condenser with.an elevation of a sprinkler;

Fig. 6, a separate view of a dirt-catcher; Fig.

‘the piston-rod, which is threaded up to such

356,382 | : -3

| .

‘or refrigerating apparatus, there is a jacket,

¢, around each cylinder, with a water-chamber
supplied by a pipe, ¢. - 70
The piston is furnished. with packing-rings -
constructed and arranged in a usual manner,
and at the head of the piston is a valve, ¢,
with a recessed center, ¢’, throngh which passes
an  extension, ¢!, of the piston-rod, and the
valve ¢® has a limited movement up and down
upon this extension. This limitin the down-
ward direction is made by shoulders ¢® upon

75

shoulders, and thercby held in place within 8o
the piston. Above theseshounldersthe exten-
sion-¢t of the piston-rod is smaller than below,
and- adapted for a sliding movement of the
valve ¢t up and down wponit. Theupperend

of this extension is also secrew-threaded, and 8g -
has a couple of right and left jam-nuts, ¢* ¢/, = -

which screw down upoi it, the lower one of

which limits the

upward movement of the

valve. - - ) |

Tt is important to get access tothe jam-nuts, go'

“and to this end a central portion, ¢%, of thetop

of the valve ¢’ is provided with screw-threads
and is serewed down into place. 'L'o prevent
the movementof this eentral portion, separate
serews ¢ are passed down through the screw- g3
threads of said ¢éntral portion into the body

“of the valve below and hold said central por-
‘tion firmly. By the removal of the small -

serews ¢’ the eéntral portion, ¢, can bereadily -
removed, and with a suitable hand-tool.the i1co ©

jam-nuts ¢® ¢ can be taken off, and the piston-"

25 7, a side elevation with a cylinder in section | rod is unserewed-and removed from the piston.

of an ammonia-pump; Fig. 8, an end eleva-

Ction of an ammonia-pump; Fig. 9, a detail of

40

. parts in each figure are shown by similar let- |

45

“the valve of the same. N

The drawings illustrate particularly a de-
sirable form of a forty-ten machine composed
of four ten-ton machines, and corresponding

ters of reference. L
In the drawings, A represents the ammonia
cylinder or vessel in which ammonia is sup-

plied commercially, which is preferably placed

upon a platform-scale, so-that the precise

‘weight of ammonia drawn from it wmay be no-

. ticed by inspection. A pipe, a, with a cut-off

5O

55

60

valve, 1, leads from this cylinder to the inlet

. side of one of ‘the ammonia-pumps B.

B B B Brepresent four atnmonia-pumps, ar-
ranged in'line aud driven by a shatt, C. Kach

~pump is coniposed of two single-acting eylin-

ders, b b, placed on one bed-plate, ¥, with afly-
wheel, %%, between the cylinders.

to a pulley on the shaft, preferably fitted with

clutehes, which hold it to the shaft and release
it upon a certain pressure, or, at will, release

it altogether. I'rom theshaftof thisfly-wheel

63

motion is ecommunicated through crapk-arins

and pitmen on each side to levers pivoted at

the ends opposite the pitmen-ends, and to them
in turn are pivoted. the piston-rods ¥°, which
actuate the pistonsof each eylinder. Toadapt

"

_ This fiy-
wheel is also the driving-wheel, and is belted

| the air when nceded.

In the descént of the piston the gasor am-
monia rushes up'through suitable openings in |
the body of thé piston and raises-the valve¢’ 105
from its seats ¢", and passes into the cylinder
above such valve and between 1t and the valve
¢". TUpon a reverse movement of the cylin-
der the valve ¢" is raised 4n turn and the am-
monia or gas is forced into the pipe. |

The water-jacket around the cylinder serves
to keep it cool,and the arrangement of the
piston and ifs valvesserves to create and main- .

110

tain close points, and to makeall the parts con- -

venient of access for repairs or renewals, and
altogetheradapt the pump for this special pur-
pose, FKrom each of these pumps on the out-
let side a Dipe, E, preferably of two inches d1-
ameter, leads to the condenser F, which 1s
shown in sectional detail in Fig. 5. This con-
denser consists of four coils of pipe arranged
80 as to be about eight feet in diameter and
nine feet high, composed of pipeseee’ ¢, pref- -
erably of three-quarter inch diameter and each
about eight hundred feet long. These coils 125
all spring from a manifold, I¥, into: which the -
pipe E enters at one end, and the other end is
coiled upwardly over the condenser, and then
is bent down upon one'side and terminatesin,
a valve, 2, these coils (marked ¢°) constituting 130
an air-chamber, and the valveserving tolet off .

115

120

The pipes ¢ ¢ are coiled to the right from” E

this pump especially for use-inan ice-machine | the'top to the bottom of the condenser in con-



tiguous coils, and the pipes ¢ ¢ are in like

fashion coiled to the left, thin strips of iron

geparating the two sets of colls, and all the
coils being contained between twosets of ver-
tical bars, ' ', which are bolted together in
such a way as to hold both the bars together

10

15

and support the coils suitably in position.
The vertical bars §’ 4" stand apon a flooring
and make a kind of frame-work,inclosing the
coils upon the inside as well as the outside.
All these pipes terminate at the bottomof the
condenser in a manifold, 1%, which is c¢losed
at one end, and the other end is connected

with a pipe, E?, preferably about three-fourths |
.of an inch in diameter, which leads to the re-

ceiver H. Within this condenser is placed a
hollow shaft, G, the lower part of which is

filled with wood and suitably stepped in a

20

23

“war

30

bed-piece, and the npper part supported 1n a
vertical position by a beam or other support.

At the upper end of this shaft is placed afun-

nel or other suitable vessel, g, into which &
water-supply, comes from a pipe, ¢'. Upon
the shaft is placed a cross-arm, ¢, whose end

is bent down and to one side, terminating in

a sprinkler, g°, which delivers water upon the

top of the coils e e ¢'¢’. « The sprinkler-pipe
is bent to one side at the end sufliciently to

’

revolve by recoil around the condenser about

once in a minute, and the water discharged
upon the condenser-coils drips down, so that
all parts of the coils are kept continually wet
and are thereby cooled, so that the ammonia-

gas entering thereiniscondensed and liquefied.

- 35
40
45

LO

The advantage of this construction 1is this,
namely: By having the condenser vertical,

and by having four coilsarranged as described, -

a great length of coils is obtained with a
larger piteh or ineline in either coill and-

shorter coil. When, therefore, the gas-is

driven by the pump into the condenser, it is
divided into four distinet ecurrents, and flows
through the four coils with less speed than 1t

- would through a single coil, as usnally em-

ployed. and condenses more rapidly. = Atthe
same time much less work and very much less
water are required (rom the sprinkler, and the
expense of water and the cost of punping thie
samearelargely reduced. Fromthiscondenser
the pipe E', before mentioned, connects with
the ammonia-receiver H, preferably upon a
lower level than the condenser, so that the

ammoniawill run in a liguid state into it from

35

condenser enters. { J
pipe, EY, leads from the bottom of the receiver

_ inspection in the pump-roon.

“each adapted to cut oif,

the condenser. This receiver is preferably
made about four feet long, of twelve-inch iron
pipe, with ends welded in, and is surrounded
with a coil of two-inch pipe, %, into the upper
end of which receiver the pipe I’ from the
Anoftherthree- quarter-inch

to the congealing-coils, hereinafter {0 Le de-
seribed, and still anothei pipe, E’; leads to.a
pressure-gage, ¢*, conveniently a:cav ved “for

]
by

has a valve, 3, and pipe 1 has a valve, 4,

The connections with the

pipe E*

“a valve, b, for regulating the feed, into which

356,382

as follows: At the top with a pipe, E°, leading |
from the congealer-coils, and at the bottoun i
with the same pipe E°, which. leads from'the'7c
congcaler-coils to the inlet side of the am-: -
monia-pump, so that the spiral pipe % is 1o -
the cireuit of connection between the con-

- gealer-coils and the inlet side of the ammonia-

pump and passes through the dirt-catcher. 75
This reeceiver is covered with-a jacket, 2/, of
wood or thin iron, and the space between the
jacket and the receiver proper is filled in with
sawdust, coal-dust, or other non-conducting
material. | EET o
The advanlage of this construetion of the
receiver is its constant coolness produced by
the cold current, which eirculates through the

80

spiral pipe k. ‘As before mentioned, the pipe
Rt leads from the receiver to the refrigerating
‘or congealing coils, or, rather, to a manifold,

from which the refrigerating-coilslead. These
coils are constructed, substantially, inaccord-
ance with the deseription in Reissue No. 7,383,
cranted to me November 7, 1876, and are con-
nected with-a manifold, i—viz., a section of
pipe of about two inches diameter closed at -
each end and having four short branch pipes,

i'i 1 1, of about one inch diameter, each with

: G A, 93
branch pipes the congealing-pipes ¢’ i* enter.
When these congealing - pipes are used for
cooling the air and for other refrigerating
purposes, these manifolds just mentioned may
be dispensed with and the- coils arranged as
most convenient. 'These congealing-pipes in
ice-machines -are bent down inside of each
congealing-box K to near its bottom, and are
extended across in a horizontal plane, then
bend up and extend in-the other direction,
and turn up again, the coils gradually ap-
proaching each other toward the top, where
the pipe leaves the box, as shown in said Re-
issue No. 7,383. ‘The conge.ling-boxesare prefl-
erably arranged in groups of five, as shown
in Fig. 3, and boxes marked 1 and 2 prefer-

OO

[O§

110

‘ably contain twenty convolutions of three-

quarter-inch pipe each, and those marked 3,

4, and 5 eighteen convolutions of one-inch
pipe each, the inlet-pipe going, as before ex- 115
plained, to the bottom of box 1, coming out of
‘the top of the same, then bent down to the
bottom of box 2, and so on until the outlet
comes out of the top of box 5, the gas flowing

in at the bottom of box 1 and coming out at 120
the top of box b, and all the pipes are con-
nected with ‘a manifold, ¢, and four of such
groups are placed in each tank L in such a
way that the top of each box is -about three
inches below the top of the tank and the out- 125
side boxes are about éighteen inches from the
inside ends of the tank, and a space of about,
two feet is left between every two boxes and

a space of about six inches is left between the
ends of the boxes and the inside sides of the 130

tank. : |

- The congealing-boxes are com_p'osed of thin
iron plates, preferably about eight pounds to

spiral pipe h are | the square foot, placed on each side of a frame



10

~ h, around the receiver, and, connecting with

s

20

- .wood, 1s covered-over with removable planks

25
30

33

- ables a hoisting-tackle to be placed over any

~ 1ce. - When thus hoisted, it is deposited upon

40

‘platform for that purpose. Upon this plaf-
‘form the. large cakes, being subdivided into
- convenient sizes, are pushed upon the endless

ing-boxes and the intermediate spaces for the

~ seribed in said Reissue No. 7,383, have the
-.apparatus for making the ice transparent,
dense, aud heavy, as referred-to in a former,
part of the specification. This apparatns con-'
'sists in a pipe, O, which runs the whele length

50

~.having .branch"pipes & & preferably at each.

“taken from the tanks passes through a suita-

6o

- pipe, 0°, which passes along over the tanks,.

6
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aboub two and one-half inches thick, holted
together through the frame and plate on each
side of it, so as to leave an interior space for
the congealing-coils and the non-congealable
liquid of about two and one<half inches wide, |
and extending the ‘whole eross-arca of the |
tank,or about sixteen feet, with about one-half
of that depth. The spaces between the boxes
¢’ contain the water to be congealed, and are
about two feet wide. | AT

From the manifold ¢ the gases ‘are drawn
back by a pipe, 13, preferably a two-inch |
pipe, which leads back to the top of the coil

.

the bottom of said coil, passes through the
dirt-catcher to the inlet side of the ammonia-
pump. | o

The tauk K, asbeforestated, isabout forty-
five feet long, seventeen feet wide, and nine
feet-deep, made strongly and water-tight of

for a flooring, which planks should be num- |
bered consecutively, so as to be properly re-
placed when taken nup; and for convenience of
handling two courses of planks, cach about.
eight and one-half feet longiplaced end toend,
should constitute the covering of each tank.
These tanks for a forty-ton machine are four
in number, as shown in Fig. 4, and are placed
1n pairs; end to end, and between these pairs
18 a space which is oceupied by an endless
belt, M, of planks, to “which -movement is
given in any convenient way by gearing or
belting with the main power-shaft.

two tanks, upon which a traveling pulley en-
congealing-box, so as to hoist out the cake of

the plank top of the tanks, which copstitute a

belt, . whieh conveys them to the wagons. _
The tanks X, in addition to the refrigerat-

water to be congealed and the connections de-

of-each pair of tanks under” their bottoms,

fourth water-space tapped into it, so as to
draw off the turbid water from the bottom of
cach water-space. The turbid water thus

ble filter, O', from which it is drawn up by a
proper pump,.o’, and discharged into another

preferably at their outer edges, and by braneh
pipes k' k' discharges into the water-spaces,
preferably about evefy fourth water-space.
By this means the turbid water is withdrawn

A rail, |
N, is supported or hung above-each series of |

and most conveniently between two tanks, Q,

from the bottom of the tanks, where it natu-

5.

™

and returned to the water-spaces without sen-
sible increasein temperature. The frequency
of this operation will depend of course largely 70
upon the purity of the water used for ice-
making. | - o |

It may be nearly continuous, as where un-
filtered, impure, or turbid water is used for
ice-making; but where filtered or very pure
natural water is used the act of withdrawal
may be conveniently performed at such inter-

75

vals in the act of congelation, as the appear-

ance of the unfrozen water may render nec-
essary. - - , S

- A dirt-catcher, P, (shown in Fig. 6,) placed
in the circuit of the pipe I¥, running to the
ammonia-pamp from the coils 2 of the receiver,
to prevent all dirt, scale, or other foreign mat-
ter.getting into the pump, 18 essential for the 85
preservation of the valves of the same., I
prefer to make said dirt-catcher in two equal
parts, { I, with flanges m m, and. secured to-
gether with bolts and nuts, so as to be easily

80 |

| taken apart, and having-a wire strainer, n, go

between the two parts, to catch the dirt or
other foreign matter. The pipe E° enters this
dirt-catcher at the bottom and leaves it at the

-top, and 1t may be provided with a gage, o, -

displayed in the pump-room to indicate the g3
pressure in the eongealing-coils, - _
-To fill the tank K with water for congeal-

ation, a water-tank, Q, 18 essential, and should
be made of suflicient size and strength, with
suitable inlets and outlets and overflow-pipes
and .1indicator as to water-level preferably ar-
rahged so as to be visible in the pump-room.
This tank, when possible, should be placed

ICQ

“upon a higher level than the tank K’, s0 as to -

fill it by gravity. If this is not possible, it
should be provided with suitable pumps and
connectiongléading to tank K. Anothertank,
R, is required for the supply of the non-con-
gealable liquid, preferably brine, to the con-
gealing-boxes, and its size and construction 110
will require no description, as it resembles in -
all respects, except size, the tank @, and re-
quires the same attachments substantially.

It- is preferably located below the tank Q,

115
as shown in Fig, 1, by means whereof fresh

‘water may be readily admitted to it. - .

Pumps S and T, of proper size and con-
struction, are employed to pump back water
and brine from the tanks§ K to the respective
tanks Q and R"when necessary. o

I have described in this-specification ten-

120

ton . machines, either single or combined, ‘as

constituting the most preferable and economi-
cal use of my invention for furnishing ice for
general consumption; but in so doing do not
mean to restrict myselfto any size of machines,
as it is evident that for detached and local .
purposes much smaller machines, either singly

or in' combination, may be used to great ad- 130

t vantage, and under peculiar circunmstances

even larger machines, singly or in combina-
tion, than those of ten tons capacity.

 rally gravitates, then through a filter, purified, {© I am aware of the patent granted to Gam-

105

125 ;



{

oee, September 14, 1878, No. 208,304. aud dis-
olaim the - invention deseribed therein, which
differs from any invention described by me in
the foregoing specification 1n cssential par-

ticulars, to wit: 1 remove from time to time

as needed the turbid water from the bottom of |

my {reezing-tanks, pass it through a filter, and
return it purified into the top of the freezing-

 tanks with the least loss of time or disturb-

10

the top of his freezing-mold, passes it 1nto a

30

. jee-machine or refrigerating apparatus,

. 40

~ ply vessel, and then cufting off the

- . ammonia supply
39,

¥
wl

-
r

ance of the water in the freezing-tank or in-
crease in temperature by means of a separate
water-cireuit, while Gamgee takes water from

filter-tank, which is the general water-supply
in the general water circuif, and then returns
it to the bottom of the freezing-mold by a cou-
tinuous process, and thereby does not accom-
plish the particular results which I desire.
~ Having thus deseribed my invention, what I
claim as new therein is— o

1. The system of circulation in an icc.ma-
chine of the turbid waterin the freezing-tanks,

which consists in withdrawing said water from

the bottom of the congealing-tanks as it be-
comes turbid, passing the same through 4 fil-
ter, and then returning the same water puri-
fied to the top of the freezing-tanks with the

least Joss of time and increase in temperature, |

substantially as deseribed. |

" 9. The system of ammonia circulation in an
which
consists in first filling all of the ammonla-
pipes (prev
1 -vessel under itS own press-
ure, then closing the valve between the re-
ceiver and congealing coils, then in'withdraw-

ing the ammonia-gas from the congealing-coils.
into the condenser, where_it is liquefied and

flows down into thé receiver, until a whole

charge is withdrawn from the ammonia-sup-
flow of am-

monid from the supply-vessel and circulating

the ammonia-charge by the pump over and

45

- seribed, the combi

- precisely alike
~arranged 1
chines- or two
as desecribed. .

 tabes arranged

 4.'In an apparatus

over again-through the pump, the condenser,

the receiver, and the congealing:coils, sub-

stantially as deseribed. - -

.3, .In an apparatus of the Char:aé‘t‘er de-

preciselysi
driving -shaft and separate systems of con-
densers, .receivers, and pipe-connections, all
for each pump, adapted and

'\._.-..l

'
L]
r
'
n
. 3

Or more together, substantially

4] of the. character de:
ribed, a condenser composed of four spiral

noes ar d in pairs coiled 1n opposite di-
réctions, substantially as described.

L
]

s

Ty

' —_

nation of a gang or group of
milarammonia-pumps with a single

iously exhausted of air) from the |
- ter-supbhly,

be worked as independent.ma- | Intestimony w

-

L

ﬁ I

-deseribed.

_—__

_arranged alternately of

356362

5. In an apparatus of the character de- 60 .
seribed, a receiver composed of cylindrical
metal vessel surrounded by coiled pipes
packed in non-conducting material, substan- .
tially as describeu. | |

6. In au apparatus of the character de-
scribed, a dirt - catcher made in two parts
with an intermediate wire strainer, substan-
tially as described. . |
- 7. In an apparatus of the character de-
seribed, an ammonia-pump composed of two
single-acting c¢ylinders on one bed-plate, each
cylinder having a water-jacket, with a fly-
wheel located between the eylinders, serving
also as a driving-wheel, belted to a driving:
shaft with releasing-clutches, substantially as

70

75

8. In an apparatus of the character de-
seribed, the combination, with the pump, of
the valve ¢, baving a removable threaded cen-
tral portion, ¢, locked in position by means of 8o
the screws ¢', substantially as deseribed.

'9. Tnan ice-machine, the combination, with

| the ammonia-pump, of the condenser, the re- -
“ceiver, the congealing-coils, the dirt-catcher,

and their pipe-connections, substauntiallyasde- 85

' seribed. |

10. Inaniee-machine, the combination, with

the congealing-tank, of the. congealing-boxes
‘in groups with pipec-con

nections of different
sizes and number of coils, substantially as.de-
sceribed. | " o

11. Inan

Qo
ice-machine having a general wa-
the ecombination of a separate.cir-
cuit for. the withdrawal of the turbid water -
from the bottom of the freezing-tanks and for 95
returning the same purified to the top of such -
tanks, and a filter i such water-withdrawal
civcuit, substantially as and for the purposes
described. ' ;

12. In an ice-machine, the combination of rco
congealing-tanks with removable plank plat-
forms for ice-cutting, movable pulley for ice-
lifting, and endless belt for ice-removal, sub-
stantially as described. * o

'13. In an ice-machine, the combination, in 105
the congealing-tank, of separate brine com- !
partments and fresh-water congealing-boxes.
| the same width and
depth, and composed of wooden ¢nds and side
walls, each of asingle wrought-iron plate, sub- 110
stantially as described. _' |
hereof T affix my signature in
presence of two witnesses. - -
' DAVID SMITH.

b

WitliESS'es: |
.- FrANK O. McCLEARY,
Jno. C. SCHROEDER.



P

Correction in Letters Patent No. 390,382.

It is hereby certified that Letters Patent No. 356,332, granted January 18, 1887, upon

| the application of David Smith, of Washington, District of Columbia, for an tmprove..
| ment in ‘“Ice Machines,” was erroneously issued to said David Sinith after his decease

on Decémber 13, 1886, the said Smith having on May 3, 1883, assigned his invention

and application to the Smith Ice Patent Company, of New Jersey; that the said Let.

ters Patent should have been issued to the said Swmith Ice Patent Company, assiquees ;

and that the said Letters P{Lte;lb should be so read with this ém‘rection thereim that

the same may conform to the record of the case in the Patent Office. -
Signed; conntersigned, and sealed this 12th day of April, A. 1. 1887.

| D. L. HAWXINS,

[SEAL.]
Acting Secretary of the Interior.

| Countersigned: |

R. B. VANCE,
Acting Commissioner of Patents.
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