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7o all whem 7 masy CONCErn.:
Beit knownthat I,CASPER W. MILES a Clti-

- zen of the United Stetes of America, and aresi-

dent of Cincinnati, county of Hamﬂton and
State of Ohio, have invented certain newand

useful Improvements in Refining or Crystal-

- lizing Apparatus, of which the followmfr 18 a
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S peclﬁeatmn

My invention relates to apparatus for re--
fining or crystallizing soluble crystalline and

other chemical compounds.

One of its objects is to provide 1mploved‘
mechanism for continuously carrying on the

process by means of artificial refufreretlon
Another obJeet 18 to provide 1mproved

means for removing theacecumulated ice from
the refrigerating- eoﬂs and employing it to

eondense the lefuﬂ'el ant., :
Another object is to provide means for con-

necting the several refrigerator-coils in mul-

tiple tandem or perellel series and control.
the circulation of the refrigerant therein to

oet the most GCOI]OIIllCcﬂ lesnlts 1n refrigera-
131011

Another object is to provide an impr oved

condenser system having connecting-pipes
and valves so arranged thdt the several re-

frlﬂ'elatuw tanks and coils can be converted
to cendenser tanks and coils and back to re-

frigerating tanks and coils again.

My invention further consists in certain

- details and arrangements, which will be more
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panying drawings, in which—

Figurelisa dl&”‘l am, 1n top plan, of my im--

pwved eppmetus w1th the overhead track
and bucket omitted. Fig. 2 is a central ver-

tical section on line v v, Imr_ 1, showing the
circulating -pump located between tanks A

and H mstead of asin Fig. 1 and also showing
the primary condenser in cent1 al vertical sec-
tion. Fig. 3 is a view elmllel to FI“‘ 1, show—

ing & 1nod1ﬁcet10n |
Referl Ing to Figs.1land 2, ABCD E F G

H 1eprese1113 a series of tanks arranged in a
cirele.

condenser tanks and coils. 12 representthe
terminals of said coils, terminals 1 being all
connected with -a reservoir or pipe I, from
which the liguefied gas is expanded in‘to,t-lle

abede fghare coilg of pipe located
insaid tanks, said tanks and coils being adapt-
ed to serve elternetely as refrigerating and

which is a bucket 12
This bucket is adapted to be lowered .
| into the refrigerating- tanks and toscreen out
the loose ﬁuely divided ice floating on the top

| of the solution and-to drain the same, after
fully set forth in the description of the accom- |

tom of
provided with valves 15 and elbows 16, whleh
can be turned so as to discharge the Solutlon
and crystalstrom therefrigerating-tanks into

| coils when used as refrigerator-coils and into
1 which the liquefied gas fFrom the coils serving

as condensers is dlsehmﬂed to take the pl:awo

of that being expanded in the refrigerator-

coils.

3 represents expanelon valves located in

each of the terminals 1. -

Each of the terminals 2 is connected by
means of a branch pipe 4 with pipe J, which
conveys the exhausted or expanded gas from

i the refrigerating-coils to the inlet of the com- |
o represents a controlling-valve

pressor I.
in each of the branch pipes 4. Each of the
terminals 2 is also connected by a branch pipe
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6 with pipe L from the outlet of. the com-

pressor,from which the compressed gas is con-

ducted throu oh the primary eondenset‘-eeil N

| in tank M to such of the coilsabede fFgh
as may be temporarily used as secondary con-

denser-coils. 7 represents contmllmm elvee
in each of said branch pipes 6

3 represents by-pass pipes cenneetmﬂ cach

of the terminals 2 with the terminal 1 ef the
nextsuacceeding coil, 9 representing a control-
ling-valve in each of said pipes S.

10 represents a circular overhead track on
which travels a truck 11, suspended from
with a perforated bot-
tom.

which the ice is dumped into one of the tanks
belnn' used as a condenser.

14 represent outlet-pipes located at the bot-
each of the tanks A B C, &ec., and

the circular basin 17 or so as to dischargethe

contentsof the condenser-tanksintothedrain

18. From the basin 17 the solution drains off
into the well 19, from which it is drawn
through pipen alld forced by pump 20 through
pipe 91 into one of the lefuwela,tmﬂ'-tanks
22 represents valves directing “the eolutlon to
the desired tank. |
"The mode of operation is as follows:

-or more .of the tanks—say B C, Fig. 1—are
selected to act as secondary condenser-tanks,
and three or more—say D I I G H—are se-
lected toactas refrigerator-tanks.

The com-
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pressorisstarted and valve 3 of tank D opened,

nermitting gas from pipe 1 to expand into !
coil d, from which it is preferably passed |

through pipe S to coil ¢, and thence in like
mannerto coils £ g i, and from thence through
branch 4 to pipe J and to the compressor,
from which the gas, after being compressed,
passes through outlet-pipe L, through the
primary condenser M, which issupplied with
cooling-water entering through pipe 24 and
escaping through pipe 25, whereby the bulk
of the heat is removed. Thecompressed gas

- then passes along pipe L. and through branch
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pipes G to the coils b ¢, which are supplied
with cooling-water and ice from the refriger-

ating-tanks, the gas being liquefied therein:

and gravitating to the reservoir or pipe I.
One tank—say A—may be out of use for re-
pair or having been emptied is ready to re-
ceive a supply of the solution and to be con-
nected in as a refrigerating-tank. Afterthe
tanks D E F G H have been refrigerated for
a sufficient length of time a thick coating of
ice forms on the coils, which is heaviest on
the first coil d. When this coating becomes

sufficiently heavy, the loose ice is carefully

removed from the top of the solution in tank
D and deposited in tank C. Then the valve
15 is opened and elbow 16 turned todischarge
the solution and crystalsinto basin 17, where
the crystals remain, and the solution drains
into the well 19, from whence 1t may be
pumped through pipe 21 into any one of the
tanks from K to A.. Valve 15 1s now closed
and valve 3 of coil d closed until valve 9 be-
tween d and ¢ has been closed and valve 3
of coil e opened, making tank K the first of
the series of refrigerating-tanks. Valves 7
and 3 of coil d are now opened, letting in the
warm gas from pipe I, thereby melting the
1ce from coil d.  Valves 3 and 7 of coil b are
now closed and the condensing-water from
tank B discharged through valveldintodrain
18, thereby getting tank B ready toreceive a
fresh supply of solution. The condenser-
tanks C D aresupplied with surface ice from
the refrigerating-tanks from time to time by
means of bucket 12, the surplus condenser-
water overflowing from the condenser-tanks
through overflow - pipes 26 into drain 18.
I['resh solution is supplied from time to time
through pump 20 to compensate for the ice
removed. In this manner each tank in suc-
cession becomes alternately a refrigerating
and a condenser tank, and there being a com-
paratively large number of refrigerating-
tanks, each successively of slightly-higher
temperature, enables me to obtain very low

lemperatures in the first tanks of the series

with ultimate economy, since the gas enters
the compressor at a comparatively high tem-
perature after having passed successively
through the series of refrigerating - tanks,
and by long continued refrigerative action

‘the great bulk of each charge of solution is

congealed at each operation and compara-
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tively little requires to be transferred to an-
other tank by the pump.

In treating certain solutionsit becomesim-
portant to regulate the temperature in the
successive refrigerating-tanks toseparate two
or more substances from each other, as well
as from the solvent, which can be done by
connecting said tanksor coils, or partof them,
in parallel series—that is, by opening valves
3 and 5 of each temporary refrigerating-coil
and closing valves 7 and 9 of the same—the
circulation being thuscontrolled and changed
at will to obtain the desired temperature.,

In the modification shown in Fig. 3 the
tanks A’ B’ C' D', &e.,and coils ' ' ¢" d' €' f°
are arranged in parallel rows, with thesupply
and discharge pipes located between them.
I' representsthe reservoir-pipe and J’ the pipe
to the compressor. Terminals 1’ are provided
with expansion-valves 3’ and terminals 2’ with
branches 4/, ¢, and 8 and valves 5, 7', and
9'.  M'm' represent the primary condenser
and L' the pipe from the compressor. 30
represents pipes leading from each of the
valves 15 to a well or screening-receptacle 51,
in which the crystals are separated and
drained on a screen-partition 32 and the so-
lution returned by pump 20’ to the refriger-
ating-tanks through pipes 33, controlled by
valves 34. 35 represents a loop line of pipe

connecting the several tanks together and

provided with controlling-valves 36 37. This
pipe taps the tanks about midway between
their top and bottom, and its object 1s to en-
able the operator to transfer either the solu-
tion from one refrigerating-tank to the other
or fresh water from one condenser-tank to the
other, thereby permitting the fresh warm so-
lution to be first introduced into the last of
the series of refrigerating-tanks, where 1t 1s
first cooled and then transferred by pipe 35
to the other refrigerating-tanks as desired.
In the case of the condenser-tanks all the ice
is supplied to one condenser-tank, and the
water due to the melting thereof is allowed
to flow through the other condenser-tanks
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and then waste through one of the pipes 38,

which are provided with valves 39 for this
purpose. The operation, with the exception
of the foregoing changes, is substantially the
same as that of Figs. 1 and 2.

I have not shown the insulation employed
on the several tanks and pipes, as it may be
variously arranged and adapted thereto to
prevent undue loss by radiation.

I claim—

1. In eombination with a gas-compressor a
crystallizing apparatus comprising a series of
refrigerating tanks and coils; a series of con-
densertanksand coils, refrigerant supply and
discharge pipesleading to and from thesame,
and a series of valve-controlled branch-pipe
connections, whereby said tanks can be con-
verted fromrefrigerating to condensingtanks

or vice versa as desired, substantially as
| specified.
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2. In a crystallizin

colls, and- a series of condenser tanks and
coils, means for supplying compressed gas
thereto, and discharge- pipes leading there-
from, a series of blanoh -pipe oonneobloos be-
tween the same, and means for controlling

said several pipe connections, whereby said
several refrigeratingand condenser tanks can
be converted one for the other, and can be
connected either in tandem or parallel series,
as desired, substantially as specified. .

5. In combination with a gas-compressor, a
liquefied-gas reservoir, a discharge-pipe lead-
ing to the compressor, and a return-pipe lead-
ingtfrom the compressor, a series of crystalliz-
ing-tanks, aseriesof coils located therein and
ecach provided with valve-controlled branches
connecting them respectively with the reser-
voir, the discharge and the return-pipe, and
a series of valve-controlled branch pipes con-

- necting each of said coils with the succeeding
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one in the series, substantially as and for the
purpose specified. |

4. In g crystallizing ﬂpparm.us_ in oombina-—
tion with a gas-compressor, a liquefied-ga
reservolr, a dlSCh&I’U‘e -pipe to the compressor
and a return- -pipé therefrom, a series of erys-
tallizing-tanks,aseries of coils located therein,
and eaoh oonneeted by wvalve - COIltl_‘Olled
branch pipes respectively with the reservoir,
the discharge, and the return-pipe, means for

drawing oif the solution and crystals into a

separating and draining compartment, and
means substantially as shown. for returning
the solution to any one of the erystallizing-
tanks to be further acted upon, substantially
as specified.

5. Inacrystallizing appamtus in combma,-
tion with a series of Gl‘}Tbt&HIZII}“ -tanks adapt-
cd toservealternately as refrigerator and con-

~denser tanks, means substantmlly as shown
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- tallizing-tanks, and a valve-controlled pipe
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Tor drawing off the crystals and solution, and

separating sald solution, a pump and valve
controlled pipe whereby ‘the separated solu-
tion can be returned to any one of the Crys-

oonneotmﬂ' all of said crystallizing-tanks to-
gether wheroby sald solution can be trans-
ferred from one of said tanks to any one of
the others substantially as specified.

- 6. In a crystallizing apparatus a gas-com-
pressor, a, hqueﬁed-was reservoir, a dlsohorwe
or exhaust pipe leading to the compressor, a
return-pipe from the compressor containing

compressed gas,a series of erystallizin ?ﬁtanks

a series of coils located therein and each con-
nected by means of valve-controlled branch
pipes with said reservoir, said discharge- -pipe,
and said return-pipe reopectwely, and a pri-
mary condenser interposed in said return-
pipe between the compressor and crystalliz-

1ng-tanks, substantially as specified.

7 In a orystalhzmw apparatus a gas-com-
pressor, a liquefied-gasreservoir, adlsoharﬂ'e-
pipe leading to the compressor, & Ietum-plpo

from the compr essor, A Series of crystallizing- |

g apparatus, the combi- |
nation of a series of refrigerating tanks and

i"\.'\l

tanks provided with means for drawing o
the erystals and solution at the bottom thore-
of, a series of coils located in said tanks and
each provided with valve-controlled branch

L i
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pipes-connecting said coils respectively with

the gas-reservoir, the disecharge-pipe, and the
return-pipe, whereby each of said tanks and
coils is adapted to be alternately employed
as arefrigerator and condenser, Subs‘[antlollv
as speolﬁed

75

S. Ina ory.sta,lhzmﬁ apparatus in combina-

tion with a seriesof crystallizing-tanks adapt-
ed toservealternately as refrigerator and con-
denser tanks, means %u_bstnnt,lally as shown

30

for drawing off the solution and crystals and

separating sald solution, and a pump and

valve controlled pipe whereby the separated

solution can be returned to any one of the

crystallizing-tanks,substantially as specified.

9. In a orybtﬂlhzmk_ apparatus a gas-com-
pressor, ‘a liquified-gas reservoir, a sories of
crystallizing-tanks, a series of coils located
therein, each connected at one end to said res-
ervoir and provided with a regulating-valve,

each coil also being connected atthe opposite |

end by means of valve-controlled branch

pipes respectively with the inlet and outlet

pipes of sald compressor, a series of valve-
controlled branch pipes connecting each of
sald coils with the opposite end of the next
succeeding coil, and a primary condenser in-
terposed in the outlet-pipe of the compressor
between the compressor and crystallizing-
tanks, substantially as specified.

10. n acrystallizingapparatusin combina-
tion with a gas-compressor and a liquefied-gas
reservolr a series of crystallizing-tanks, a se-

ries of coils located therein, each of said coils

being connected respectively by means of
valve controlled branch pipes with said res-

Q0

95

I00

105

ervoir, and with the inlet and outlet of said -

compressor, a series of valve - controlled
oranch pipes connecting each of said coils

with the next succeeding coil, a primary con-

denser interposed in the outlet-pipe of the
compressor between the compressor and crys-
tallizing-tanks, means substantially as shown
for drawing off the crystals and solution and

separating the solution, a pump and pipe

connections therefrom to the several crystal-
lizing-tanks whereby said solution can be re-
tu rned toany one of said taokq substantially
as specified. | |

11. In a crystallizing apparatus a gas-com-
pressor, a liquefied-gas reservoir, a discharge-
pipe to said compressor and a return-pipe
therefrom, a series of erystallizing-tanks a se-
ries of coils located therein, each of said coils

- being connected respectively with the said

reservoir, and with the discharge, and return-
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pipes, a series of valve-controlled branch
pipes connecting each of said coils with the

succeeding coil of the series, and a primary

condenser interposed in the return-pipe be-
tween the eompressor and said crystallizing-
tanks, substantially as specified.

12. Ina crystallizing apparatus a gas-com-
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pressor, a liquefied-gas reservoir, a discharge- |

pipe to said compressor and a return-pipe
therefrom, a series of ¢rystallizing-tanks a se-
ries of coils located therein, each ot said coils
being connected respectively with said reser-
voir, said discharge, and said return-pipe, &
series of valve-controlled branch pipes con-
necting each of said coils with the succeeding
coil of the series, and means for removing the
detached ice from the solution in said crys-
tallizing-tanks, substantially as specified.
13. In acrystallizing apparatus a gas-com-
pressor, a liquefied-gas reservoir, a discharge-
pipe to said compressor and a return-pipe
therefrom, aseries of erystallizing-tanks, a se-
ries of coils located therein, each of said coils

being connected respectively with said reser--

voir, said discharge, and said return-pipe, a
series of valve-controlled branch pipes con-
necting each of said coils with the succeeding
coil of the series, and.a valve-controlled pipe
connection between said several erystallizing-
tanks, whereby the solution can be trans-
ferred from one of said tanks to any other
one of said tanks, substantially as specified.

Signed by me at Cincinnati, Ohio, this 5th
day of October, 1398.

CASPER W. MILES.

Witnesses: .
OLIVER B. IKAISER,
Wi, C. PEIRCE.
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