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.;j‘-splral C’ 131 the upper p&I‘t of the """ 1et0rt A I- the plpe B n the top of the 1et01t :zmd passes

Applmatmn ﬁled J 1113,r 3 1883

(Nn model) -

To c:aZZ wkom z,t ma J concern L

“Be it known that I BURCHARD THOENS of
N ew Orleans, in the parish of Orleans. and
 State of Loulsmna have mvented 2 New and

5 IIIlpl oved Yce- Mﬂ,ehme of which the iollowmo

isa full, clear, and eze:act deseription. - -
This 111vent10n relates to that class of m&-

ehmes in which ammonia is used f01 eoolmg a .
. T10N- conﬂ*ea]a,ble llquld to such' an. extent that'
IC} water surrounded by the sald non 0011 O*ealable:

11q111d will be frozen.

~ This invention: COllSlStS 111 an- mnmoma ice-
mmehlne constructed with a retort for disgall-.
“ing aqua -ammonia, which' _distilled aqua-am-

I‘II'

5 monia passes into a rectifier, and is then lique-
fied and collected in a. smtable Vessel from |

~ which it is liberated at suitable times :—md per-
mitted to evapomte, thereby cooling the un-

BB TN conge‘ﬂable liquid ‘surrounding the plpes;

20 through whlch the gases of ammonia are per- |
These gases of ammonia- are
then collected and conducted into a vessel, in
which the poor. or weak ammonia- 11(:11101 18
~converted into drops or. spra,ys and thus ab-
:z 5 ‘8orbs the ammonia-gas, and is converted into
e rich ammonia llq'llDI‘ ﬂrﬂd is then sent back to
- the retort after having been heated sufficiently |
by the poor ammonia-liquor, all as wﬂl be,_

fnlly described and. set forth herem&fter
‘Reference is to be had to the aceompanymg

in which similar letters of reference: 111d1 cate
correspondmg parts in-all the figures.

- _for dlStllllllﬂ‘ the aqua-ammonia.  Fig. 3 is a

oo sectional plam view of the same on the line z 2,
1. Fig.4isa 10ng1t11d1na1 seetmnal ele-
Fig. bisa
i side view of the upper part of the S&me, parts |
< being broken out-and others shown in section:
oo Figh 6isa sectmnal plan xrlew of the smme on |
SN .'-,'""-f'the line y ¥, Fig. 4. o

‘Theretort A conmsts ofa cyhnder p1 ov1ded..
Wlth a suitable head or. top, in which a pipe,
L By s secured for the escape of ammonia-gas
R *'mcl steam produeed by dlstﬂlmg a(1ia-ammo-
' _The rich liquor is conducted. into the

vation. of the ammonia-absorber.

retmt A through a pipe, ¢, which forms a-

dra;wmﬂs? forming a. part of this specification,

Figure 118 a longltudmal Seetlonal elev&-;
-.-.3 5 ‘tion of my improved ice-machine.. Fig. 2isa
_-10110*11:11(1111&1 seetlonal elevatlon of the retﬁrt; SR

a | ber, M, is formed in the lower part of thecyl-
--_mder Gr and below the said w&ter chamber a. =

fcompartment N, for the rich ammonia- llqum

| ends of the said pipes.
arranged in the lower part of the retort A E
-. through which pipe steam is admitted into the_ __
retort, which steam leaves through a pipe, E,.
at the bottom of the retort.. S
drawing off the poor hquor is plOVlded 111 the

| vided with a perfomted top; e, to prevent any
boﬂmn* over or foaming into the rectifier.

-| for the cooling water.

in the cylinder D’ rises higher than the upper

A pipe, F, for

bottom. “of the retort. The vessel D" is pro- = |

The ammonia- &bsorber shown in Figs. 4 5

and: 6. consmts of a cyhnder G, closed at both

ends. A short distance from. the upperend a
pertorated plate @/, is held transversely in the

plate a series of horizontal fransverse pipes,

H, are arranged in a series of rows, whichcon- -~

nect two water-chambers, J, at the: sides "of
the cylinder, the said water-chambers being-

part of the eylinder, but being in commitnica-

tion with each other, and provided with a suit-, = .
able inlet and outlet pipeforthe coolmg water. .
L _';The inlet-pipe K for the poor ammonia- Jiquor
“is above the per: forated plate or partition G'. 85" -
A larger inlet-pipe, L for the ammonia-gas,is = .

is provided.

" Jand then extends down vertmally to near thel- L
‘bottom of the retort in the middle of a larger o
pipe, D, closed at the ‘bottom, and projecting

| downwa,rd from a cylmdrlcal vessel, D', held 5 5
‘in about the middle of the retort, whlch vessel

oD IS provlded with 4 series of vertlcal pipes, ...
| d, open at the top and bottom, through Whlch SR
pipes d the llquor can flow mto the lower part =~ -
“of the retort as soon as the level of the liquor 66

A spiral pipe, B, is ' )
o
‘said cylinder, z‘md below the said perfemted 7 5
| in nocommunication whateverwith theinterior: 80;?"_

below the transverse plpes H. A water-cham- .

The: water- compartment M is

provided with: suitable inlet and outlet pipe ©

pipes, O, extend through the water-chamber

ammonia-gasis expelled, :amd passes off through -

A series of vertical

| MArom the top to the Dottom and. establish - 95
‘communication between the chmnber Nand
the chamber above the water - chamber M.
A qua-ammonia of abouttwenty- el,czht per cent.
s placed in the retort A, where it is heated
:-by the steam passing throuu*h the coil E. The 103
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from the pipe B over to the rectifier P, which

consists of a series of downwardly-proj ecting
pipes, a, which lead to a small vessel, Q, from

~Which another pipe, b, extends upward and to
5 the condenser R. The pipes a b and the vessel

) are surrounded by a larger tube or tank, into
which cold water is admitted for cooling the

pipes. The steam condensing in the vessel
) 18 conducted back into the retort A through

10 the pipe . The ammonia-gas and steam pass

| through the pipe B into the rectifier P, and
. the anhydrous ammonia-gas passes from the
- vessel Q through the pipe b to the condenser,
which consists of a double coil, R, contained

15 .1n a cylindrical tank, R/, filled with cold water.
~ As the gas is cooled and subjected to pressure
1n the condenser it is liquefied, and passes as
a-l1quid to the receiver T, connected by a pipe,

. 9, to the bottom end of the double coil R. The
20 vessel T is connected by a pipe, h, with a
valve, 7, on the lower end of a double refrig-
erator-coil, U, contained in a cylindrical tank,
U, filled with an uncongealable liquid—for
Instance, such as brine. If the valve j is

25 opened, the ammonia evaporates immediately
and expands, and in doing so it abstracts the

heat from its surrounding and reduces the

- temperature of the uncongealable liquid in the
tank U’ very much. The upper. end of the
30 refrigerator double coil U is connected by the
- bipe L with the absorber, as shown in Fig. 4.
- The function of the absorber will be de-
scribed next. The cool uncongeable liquid is
~ admitted through a pipe, %, to a tank, W, con-
- 35 taining boxes 'V, filled with water, which boxes
~are.surrounded by the brine, which rapidly
freezes the water in the said boxes. The pipe
-k branches out in anumber of perforated pipes
- 1nside of the tank W, so as to distribute an

40 equal temperature all over, and at the same |
time agitate the brine. The surplus of brine |

- 1n the tank flows off through a pipe, I, into a

tank, X, from which it is pumped by a pump,

Y, into a water-cooler, Z, through which the
45 water to be converted into ice is circulated in

suitable pipes, so that it will be quite cold

when conducted into the boxes V. ~From the
top of the water- cooler Z the brine flows

through a pipe, m, back to the refrigerator W,

50 after the ammonia-gas.has been expelled from
the liquor in the retort. The now poor liguor

18 driven by the pressure inthe retort, through
the pipe F in the bottom of the retorg, into a

~ coil, n, in a closed cylindrical vessel, I, which
55 coil has its opposite end connected with a pipe,
0, extending up to the top of the condenser-
tank R, and then forming a coil, ¢/, the other
- end of which is connected by a pipe, K, with
the upper end of the absorber-cylinder G, as
60 shown in Fig. 4. The poor liquor passing
through the pipe K passes through the perfo-
‘rated partition or sieve (G in the absorber G,

13 converted into drops or spray, and meets
‘the ammonia-gas entering through the pipe L,

65 and thus. the poor liquor or spray becomes

“'

. saturated with,the ammonia-gas and is con-

o

verted into a richliquor. Thepoor liquorhas

| been cooled while passing through the tank

R, and the heat which is given out by the re-
absorption of the ammonia-gas by the poor

liquor is taken up by the transverse horizon-.

tal pipes H, through which cold water circu-

70 -

lates. The liquor, which is- now rich, then |

passes through the vertical pipes O in the
lower part of the absorber G, and is also cooled
by passing through these pipes. The rich lig-
uor is keptin the compartment N in the bot-
tom of the absorber, so that it will be kept

nects the compartment N with a pump, 7,

which'is connected by a pipe, s, with the bot-

tom of the vessel I, which vessel I is connect-
ed with the pipe C, forming the coil in the up-
per part of. the retort, so that the pump » can
torce the liquor through the exchange I, where
1t comes in contact with the pipe », through
‘which the hot poor liquor circulates, and the

rich liquor is thus heated, and at the same

time the poor liquor in the coil is partially
cooled. The hot poor liquor and the rich cool
liquor exchange temperatures as far as that is
possible. The rich liquor is now partially
heated, - passes through the top of the ex-

75

~cool, and no gas will escape. A pipe, p, con-

80

90

changer I back to the retort-pipe ¢/, where it

1s heated to a higher temperature by the hot
gas surrounding it. The lower end of the
tube C then conduets the rich liquor to the
bottom of the tube D, in which it rises, and
finally passes to the bottom of the retort and

1s distilled, and is fihally drawn off .through

95

100

the pipe F into the exchanger, and so on, in

| the manner previously described.

I do not abandon or dedicate to the public |

i any patentable features set forth herein and

not hereinafter claimed, but reserve the right

to claim the same either in a reissue of any
patent that may be granted upon this appli-
cation or in other applications tor Letters Pat-

ent that I may make. - -
‘Having thus fully deseribed my invention,

Patent— | . |
1. An ice-machine constructed with a re-

| tort for distilling ammonia, connected with an

apparatus for rectifying the ammonia-gases,

I05

ITO

i L claim as new and desire to secure by Tetters .

115

from which rectifier the ammonia-gases are

conducted to a refrigerator which is connected
with a receptable for receiving the liquid am-
monia, which is permitted to evaporate, and
thus reduce the temperature of the uncon-
gealable liguid contained in the refrigerator,

| which is connected with a device for mixing

the gases with the poor ammonia-liquor, where-
by the said liguor will be enriched, and is then
conducted back to the retort, substantially as
herein shown and described, and for the pur-
pose set forth. | o

120

125

2. In an ice-machine, the combination, with

‘the retort A, of the rectifier P, the condenser

R R, the ammonia-chamber T, the refrigera-

| tor U U, the absorber G, the water-cooler Z,

130

and the heat-exchanger T, substantially as

herein shown and described, and for the pur-
pose set forth. '
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3 In aﬂl 1ce machme the combmatlon of the:;

retort A, connected. W1th the chamber Q of the

'. rectifier, the coil ¢/ in the retort, connected

~with the heat-exchanger I, the. 0011 n therein,
5 which is conneeted Wlth a coil, o/, in the re-
frlgerator which coil 0" is connected with the {
~top of- the ‘absorber G, which absorber G is
CHE SR ~connected at its lower end with the pump 7,
2. . which pump r is connected with the heat-ex- |

ID ch&nger, the pipe-b, connecting the rectlﬁer-

©oy s

30

- chamber Q with. the double 8p1m1 R in the
refngem’uor -vessel R/, the ammonia-chamber

T connected with the spirals R, the spiral U

I | the Vessel U which spiral 18 connected with
-_-15 the ammonia- V@SS'B]. T, the freezing-tank W,
“into which the uncongealable llqmd can . be_
A R ;._;fconducted from the vessel U’, and-of the pipe
. L, connecting the spiral U with the absorber
R O X Substantlally as -herein shown ::md de |
R PRSI [ @

.;_scmbed and for the. pm:pose set forth.
4, In a retort of an ice-machine, the combl

~ pipe C, and of the steam-pipe coil E, substan-
as herein shown ami_ desembed and for

L o the purpose set forth.. |
B, In the retort of anice- mcwhme the com-f

- per end of the pipe D, :zmd the downwardly-

-3 5 projecting tubes d in the vessel D', substan-

tlally as herein shown a,nd descubed and f(}r
the purpose set forth. e

6. In the retort of an 1(36 machlne the com-" i

l'e, held above the vessel D/,
_'hereln shown. and descrlbed and for the pur—- -
pose set forth. . |

‘herein shown and descrlbed and for the pur-

PR bm&twn with the cylindrical Vessel A, of the
S spiral G’ ‘the pipe.D, closed at the bottom and.
L fsurroundmg the. downwmdly projecting part
e .fof the pipe C',the vessel I, formed at the up-

Jecting tubes ¢ in the vessel D/, and the sieve

7. Inan ice- machme an absorber construet

-ed with a perforated plate orsieveashort dis- =~
transverse pipes thr ough 50 : :

tance from the top,
Whlch water is conducted below the said sieve

¢, and with an inlet-pipe for the gas belowthe
transverse pipes, and an inlet-pipe for the - ,-_'- o
‘poor liquor above the sieve, substantiallyas
“herein shown and descmbed a,nd for the pur 5 5 -
pose set forth. S

8. In an absorber of an ' ice- machme, the '
GOmblll&tIOI] with: the cylinder G of the per-..

| forated plate or sieve (', the transverse plpes o
s e | H, connecting the w&ter chambers J J at the 60 ';'
" nation, with the cylindrical vessel A, of the o

- coiled pipe C, for conducting the I‘lGh AmImo-
.~ nialiquor mto the retort,the pipe D, surround-.
g ‘the downwardly- prOJectlng part of the

51des of the cylinder G, the gas-inlet pipe Li.
below the pipes H, a,nd the inlet-pipe K for
poor liquor_above the sieve, substa,ntla,lly as:

pose set forth. =
9, In an absorber of an ice- machme the

Y ombmatmn with the cyllndrlcal vessel G of
‘the sieve &, the transverse pipes H, conneet
ing the two wa,ter chambers J at the sides of -

the cylinder G, the vertical pipes O, extend- 7

ammonia- chamber N below the smd watber- :

BD ROHARD THOENS

Wltness es: |
AL GERDES, |
J BENDERNAGEL

-{Splml O’ the plpe D closed .«.u; the bottom and 40;__ o
i;surroundmg the downwardly -projecting p&rt o
of the pipe C’, the vessel D, formed at theup-

per end of the pipe D, the downwardly- pro--

ubst&ntmlly 48 45 -

.......

65—_ i

‘ing through the water-chamber: M, and the

| chamber, substantially as herein shown' and
| descnbed a,nd f01 the purpose set forth. L
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