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To all whom it may concern: -
Be it known that I, WiLLiAM C. WREN, a
citizen of the United States, residing at Brook-
lyn, in the county of Kings, State of New Y ork,
5 haveinvented certain new and useful Improve-
ments in Apparatus for Distilling Ammonia
and Producing Refrigeration, of which the fol-
lowing is a specification. |

The object of my invention is to convert the |

10 gas produced by the distillation of aqua-am-

monia into a pure liquid anhydrous ammonia |

entirely free from water without the use of
 compression-pumps or mechanical devices of
any kind,which, as is well known, are now gen-

15 erally employed in this art; also, to reabsorb

the ammonia into the water from which 1t has
been driven after utilizing its cold-producing
properties. - | I
Heretofore, as is well known, anhydrous am-
20 monia has been produced from the agua-am-
monia of commerce and compressed into liquid
form by the aid of pumps, and has also been
produced by distilling aqua-ammonia under
pressure, as shown and described In my ap-
2c plication and specification for Letters -Patent
- of even date herewith. Refrigeration hasalso
been produced by absorbing ammonia 1nto
water by Carré and others. |
The accompanying drawing shows an ele-
20 vation of the entire apparatus employed by
me. : |
A represents a still in which agua-ammonia
is vaporized, which, together with the whole
apparatus, is made very strong of steel oriron
35 to withstand a great pressure, its vertical di-
mension being much greater thanthehorizontal
diameter. 'The still contains a coil of pipe, 2,
through wih steam is admitted, as herein.

" after described, through the steam-pipe 3, and

10 a pipe, 4, at the bottom, through which the
exhausted steam is discharged. A stand-pipe,
5, extends from the top of the still to a height
of, say, forty feet, more.orless, above the base,
‘communication Detween the interior of the

45 still and the_stand-pipe being regulated by

a valve, 6, placed in the pipe just above the
~ topof thestill. Glassgages 7and8aremounted
on one side of the still, communicating with
the interior, in-order that the height of the

5o aqua-ammonia in the still may be readily as-

‘able place at sufficient height above the stand-
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| certained. A pressure-gage,9,andatherinome-
ter, 10, of ordinary construction, are also con-
nected with the still. -

B represents a feed-pump, which must be
capable of delivering aqua-ammonia into the ¢5 -
still ander or against a pressure of one hun-

dred and fifty pounds to the square inch. The

suetion end of this pumpis connected by a pipe, -
11,toareceiver or water-tank,C. Thedischarge
end is connected by a pipe, 12, having acock,

13, inserted therein, with the interior of the

still abovethesteam-coil. Anyordinarysteam-

boiler may be connected to the pipe 3 to sup-

ply steam to the coil.

A coil of pipe, D, is mounted on any suit-

pipe to allow a horizontal pipe, 14, to be con-
nected with the bottom sectionofthe coil. Con-
nected with the top section is a discharge-pipe,
15, which enters the top of a receiving-tank,
F, and extends nearly to the bottom thereof,
a cock, 16, being placed in the pipe justabove
the top of the receiver, and a check-valve, 17,
being placed in the pipe on any horizontal
part. Thereceiver I' has a glass gage, 18, and
a pressure-gage, 19, as shown. o
Connected to the coil D, and inserted into
the bottom section thereof, are two pipes, 20
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‘and 21, which are extended down to the bot-

tom of the still and connected to the interior So

| thereof by the pipe 22, having inserted therein "

a cock, 23. |

G represents a water-pipe, through which
water may be forced by any suitable means.
The pipe extends above the coil D, where it 1s 85
provided with a perforated sprinkler, 24,

‘through which water isallowed to dripuponthe

coil, the water running down on the outside of
the coil into a suitable trough and waste-pipe.
In a refrigerating apparatus it is essential go

to the best and most economical results that

the ammoniacal vapor should be anhydrous,to
seeure which has hitherto been attended with
much diffieulty; and it has often occurred that

when the expansion of the liquid ammoniaoc- 95

curs, for the refrigerating operation, the water

carried along therewith, even though of small
amount, will freeze in the pipes, particularly
in the expansion-cock, the opening from which

is small, and will thus stop the ecirculation; 100°
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- where the pipe 28 has its exit.
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but I have succeeded in delivering the vapor |

of ammonia to the condensing-receiver, and
thence to the expansion-coil, without carrying
therewith any of the water of condensation,

by arrangingthe coil D in the mannershown—
that is, so that the vapors from the still shall
pursue a constantly-ascending passageas they
pass through the coil from the time they enter
from the pipe 14 until the anhydrous-ammo-
nia vapor is discharged through the pipe 15,
1t being insured that all aqueous Vapor ¢on-
densed in the eoil, whether such condensation
occur 1n the upper or in the lower portion
thereof, shall be carried back and delivered
into the still and not out along with the am-
monia-vapor. Moreover, the water so carried
back is delivered to the still at the bottom,
It is desired
to carry away by this latter pipe for recharg-
ing as cold and weak a liquid as possible, and
since the water delivered to the bottom of the
still by pipe 28 is both cold and weak, and
keeps down comparatively the temperature
of the contents at that point, it results that
the said pipe 28 receives a liquid weaker and of
a lower temperature than if said parts were
arranged as heretofore. The-main water-pipe
extends to a point above the stand-pipe, where
1t has a cock, 25, which may permit water to
drip down upon the stand-pipe and run down

. Into a trough, 26, connected “to a waste-pipe,.
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27. The upper part of the stand-pipe and the
coll D thus act as coolers.

H represents a cooling-coil connected at one
end to the pipe 28, which pipe 28 hasinserted
therein a regulating-cock, 29. Said pipe com-
municates with interior of the bottom of the
still, as shown, the other end of the coil to a
pipe, 30, which pipe is inserted into and com-
municates with the interior of the tank or re-
ceiver Con the top thereof. | |

J represents a cooling-chamber or refrig-
crator, having inclosed therein an expansion-
coil, K, the lower end of which is econnected
by a pipe, 31, having inserted therein a check-
valve, 32, the other end of the pipe being in-
serted into thetank orreceiver C and extended
nearly to the bottom, as shown by the dotted
lines at 33. The top end of the coil K has at-
tached to and inserted therein an expansion-
valve, 34, which valve and coil are connected
by a pipe, 35, to the interior of the anhydrous-

~ ammonia receiver I at the bottom, the pipe
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sb having inserted therein a cock, 36.

L represents a perforated water-sprinkler
placed above the coil H to sprinkle water
thereon, said sprinkler being connected to a
water-supply pipe, 37.

The tank or receiver C has a glass gage, 38,
attached to one side and inserted therein to
show the height of the fluid therein ; also a

pressure-gage, 39, of ordinary construction,in-

serted therein and attached thereto, as shown.

In the operation of distilling ammonia and
producing refrigeration, aguaammonia is first;
placed in the still by any means until the still
13 about two-thirds or three-guarters full, as

indicated by the glass gage. The cock 6 in the
stand-pipe and the cock 16 are open, all the

rest being closed. When the still contains
sufficientaqua-ammonia,the cock in the steam-

pipe 3 is opened, and steam from the boiler 1s
admitted into the coil 2 in the still until the
heat in thestill reaches about 190° IFahrenheit.
The effect of this is to vaporize the ammonia,

~which escapes as a gas into the stand-pipe 5,

while the greater part of the water remainsin
the still. It is a well-known fact that the
atfinity of -water and ammonia-gas for each
other decreases with increase of heat, and since
theammonia, being the lighter,isalways on top

when heated, as the pressure increases, the

greater amount of water or watery vapor
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which may rise in the stand-pipe is condensed

before reaching the great -height to which the
stand-pipe is carried, as well as by the water

dripping upon_the stand-pipe, as before de-
scribed, and falls back into thestill,leaving the

ammoniacal gas and the water and vapor of
water to pass on to the coil D, where it is fur-
ther cooled by the water that is sprinkled upon
the coil, when the remainder of the water

| In the ammonia gas and vapor is condensed

and settles to the bottom section of the coil,

85
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from whence,being heavier than the anhydrous gg

ammonia, 1t returns to the still at the bottom
thereof by the drips and pipes 20, 21, and 22,
the cock 23 being open, while the pure a,mmo-
nla-gas, being lightest, rises through the coil,
and ig then forced by the pressure from the
still through the discharge-pipe and into the
bottom of the receiver I, where, by means of
the continuous pressure throughout the pipes,
1t 18 liquefied. Since the discharge-pipe ex-
tends nearly to the bottom of the receiver F, a
very small quantity of liquefied amnonia will
cover the mouth of the pipe; so a siphon is
formed, and thereafter the gas will liquefy

much more rapidly and readily than if the =~ .
[10

discharge-pipe terminated at the top of the
receiver. When sufficient anhydrous ammo-

JTOO
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nia has been formed and liquefied in the re- -

ceiver I, as indicated by the glass gage, the
cock 36 may be opened full, which will allow
the Iiquid anhydrous ammonia to flow into the
pipe 85 to the expansion-cock 34, when the
expansion-cock may be opened and the liguid
anhydrous ammonia will expand into a gas
during its passage through the expansion-coil
K, and by so doing will absorb more or less
of the heat contained in the refrigerating -
chamber J. Then the expanded ammoniacal
gas will pass through the pipe 31 into thetank
or receiver C, where it will be discharged
nearly at the bottom thereof. At the same
time the cock 29 in the pipe 28 must be opened
sufficiently and so regulated that.the flow of
water or weak water-ammonia from the still
1nto the water tank or receiver Cshall be suiff-
cient in quantity to reabsorb the heated an-
hydrous ammonia- gas discharged from the
pipe 30 into thetank C. The weak ammonia-
water in its passage through the coil H is
cooled by the water from the sprinkler I
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trickling over the coil, which action, by re-

coil and to vary the temperature of either one

“ducing the water to a normal temperature, al- | independent of the other, so that the absorp-

| 1.5

20

2s

30

33

- is cooled, are separate from each other,andare

AO

. the arrangement of the devices which I have

45

each provided with regulating devices. Such
“cooling of both the ammoniacal vapor and the

lows it to reabsorb the ammonia discharged
into the tank C from the expansion-coil K.
When the receiver or tank C 1s partially
filled with fluid discharged from the still, the
outlet of the siphon or pipe 33 will be covered,
and the ammonia-gas from the coil K, being
discharged below the surface of the fluid, will
be absorbed info and taken up much more

readilyand at less pressure than if the gaswere
to be discharged into the top of the tank or |
recelver C. | | |

When a sufficient quantity of ammonia-gas,

after its passage through the expansion-coil |
K, and the fluid from the bottom of the still,

after its passage through the cooling-coil H,
have been forced into the tank or receiver G
in the manner heretofore described, which will
be indicated by the glass gage, the contents of
the receiver C may be drawn off from the bot-
tom through the suction-pipe 11, and forced -
into the still through the pipe 12 (the valve
13 being open) by the action of the pump B,
when the operations heretofore described can
be repeated. | , |

The action of the still and other partsof the
whole apparatus can be periodical or occa-
sional, or the action of each part can be so ar-
ranged with reference to each other that the
action of all parts ean be continuous.

Tt will be observed that the cooler D, wherein
the temperature of the ammoniacal vapors
from the still is lowered,and the coil H,where-
in the weak liquid from the bottom of thestill

cooled by water from separate supply-pipes,
wealk liquor has frequently heretofore been at-
tempted in one and the same cooler; but by
hereinbefore deseribed advantages in operas-

tion are attained which I believe are new. 1
am thereby enabled to readily tell the temper-

ature of the produects as they pass from each

tion of the gasin tank C may always be ren-
dered uniform and regular, which can best be 5o
done where the temperature of the liquor
passing from the coil may be examined and
the supply of water te such coil varied as the
temperature of the water or the surrounding
atmosphere may require independently of the
water-supply which cools the ammoniacal gas
as it comes from the stili. . .
Having thus described my invention, what
I claim as new, and desire tosecure by Letters =~
Patent, 18— | | o il
1. The combination,in a refrigerating appa-
ratus, of the still, the stand-pipe, the cooling-
coil above the stand-pipe and leading contin-
wously upward, as described, the anhydrous-
ammonia receiver connected with said coil,the
expansion-coil connected with the receiver,
the cooling-chamber, the reabsorbing-tank, a
pipe connecting said tank with the bottom of
the still, an intermediate cooler independent
of the first-mentioned cooler and capable of 70
being independently regulated as to tempera-
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| ture, and means, substantially as described,

for recharging the still from said tank, as set

forth.
2. The combination,in a refrigerating appa- 75 . -
ratus, of the still, the stand-pipe, the cooling- '

coil leading continuously upward,as described,
drip-pipes connected with the lower parb of
said coil and leading to the bottom of the still,
the anhydrous-ammonia receiver counected 8o
with the top of the coil, the expansion -coil
and cooling - chamber, the reabsorbing-tank
connected with the bottom of the still, an 1n-
termediate cooling-coil between said tank and
still, and a force-pump and connections for re- 53
charging the still from said tank,substantially

as seb forth. |

WILLIAM C. WREN.

Witnesses:
JNO. M. PEREIRO,
A. C. HENDERSON.
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