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UNITED STATES

Patent OFFICE.

GEORGLE WASHINGTON STOCKMAN, OF INDIANAPOLIS, INDIANA, ASSIGNOR
TO ISABELL STOCKMAN, OF SAME PLACE.

COOLING AND ABSORBING APPARATUS FOR AMMONIA REFRIGERATING OR ICE MACHINES.

SPBCIFICATION forming part of Letters Patent INo. 304,872, dated September 9, 1884.

Avpplication filed November 15, 1883.  (No model.)-

To «ll whoiv T6 1wl CORCETIV:
Be it known that I, GEORGE W. STOCKMAN,
a eitizen of the United States, residing ab In-
dianapolis, in the county of Marion and State
5 of Indiana, have invented a new and useful
Cooling and Absorbing Apparatus for Am-
monia Refrigerating or Iee-Making Machines,
of which the following is a specification.
My invention relates to improvements in
1o ammonia refrigerators -and - ice - making ma-
chines in which my improved gas cooling and
absorbing apparatus is used in connection with
a retort, drier, exchanger, cooler, pump, and
expansion-box of ordinary form; and the ob-
15 ject of my invention is to effect a continnous
“cireulation of the ammonia, either as a free
gas or in a liquefied or absorbed form, the ab-
sorbing medium in the latter case being the
weak or dilute liquor ammeonia, which has
20 been reduced in temperature by the joint ac-
tion of a cold-water bath and the refrigerat-
ing-power of the partially-spent gas from the
- expansion-box. I attain this object by the
mechanism illustrated. in the accompanying
25 drawings, in which—
Figure 1 represents my improved cooler and
absorber and their conuection with a retort,
a drier, a cooler, an exchanger, a pump, and
an expansion-box. All the parts in this figure

30 are shown in vertical section, with the excep-

tion of the expansion-box, which is shown in
plan or top view. TFig. 2is a vertical section
of the expansion-box.
Similarletters refer tosimilar parts through-
35 oub the two views. ‘
A represents a retort or evaporator, with
heater A |
B is a receiver for the weak ammonia-gas
- from the expansion-box. :
40 Cisa foree-pump, of common form,
D is an exchanger, through which the weak
liquor, with its absorbed gas, passes in going
from the pump C to the.retort A. It has a

number of longitudinal flues” emptying into
45 collecting-chambers ab each end, and through
which flows a current of hot dilute liquid am-
monia from the retort A to the cooler F. It
is called an ¢ exchanger’’ because the two cur-
rents of liquid ammonia moving to and from

the retort A pass each other at this point, and, 50
as each contains different degrees of heat, the
tendency is to exchange temperatures.

I is a drier through which the freshly-evap-
orated ammonia-gas is forced. In construe-
tion it is a small tubnlar boiler of common 55
form,and issurrounded by the water-jacket M'.

T is a cooler. It is a small tubular boiler,
similar in construction to the drier I, and is
surrounded by the water-jacket M>. Thediluie
liquor ammonia from the retort A, dfter pass- 6o
ing through the exchanger D, is here further
reduced in temperature by the action of the
cold water in the jacket M.

T’ is o second cooler for the weak ammonia-
liquor. Tt hasa number of longitudinal tubes 65
emptying into a collecting-chamber at each

‘end. The partially-spent ammonia-gas from

the expanpsion - box T passes through these
tubes, and by means of its remaining refriger-
ating - power lowers the temperature of the 7o
liquor in the body of the cooler. |

(+ is a condenser, and is similar in construe-
tion to the cooler IV, having longitudinal tubes

emptying into collecting - chambers at each

end of the cooler. .The partially-spent am- 75
monia - gas from the expansion-box passes -
through these tubes, and by its remaining re-
frigerating-power lowers the temperatare and
tends to condense the freshly-evaporated gas

in the body of the condenser. e

H is the liquefier, where the ammonia-gas
from the retort A, after being cooled and con-
densed, is collected in a liquefied form.
~ Tis the refrigerating or expansion box, of
common form. : 85

J J* F, &e., are valves for regulating the
flow through their respective pipes.

K K K* K* K*are water-glasses.

1/ I? I? Lt are pressure-gages.

7 is a cold-water tank, and furnishes the go
water through the pipe N to the water-jacket
M.

N’ is a pipe leading from the top of the
water-jacket M’ to the bottom of the water-
jacket M and carries the surplus water from 95
M’ to M i .

N* is a pipe leading from the top of the
water-jacket M* to the water-jacket MY, and
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carries the surplus water from M? to M?. By
this arrangement the same water from Z is sue-
cessively utilized in the three water-jackets.

O, Tigs. 1 and 2, is the distributing-mani-
fold, into which the condensed ammonia passes
after leaving the liquefier H.

P, Tigs. 1 and 2, is the collecting-manifold
into which the ammonia-gas i collected after
it bas been allowed to expand through the
coils of pipe o 0 000, Figs. 1 and 2, in the
expansion or refrigerating box 1.

00 0 o0 o, Iigs. 1 and 2, represent several
independent coils of pipe, one end of each coil
starting from the distributing-manifold O and
discharging at the other end into the collect-
or P.

The operation of my improved cooler and
absorber, with the other apparatus, is as fol-
lows: The retort A, which is made of iron
strong enough to-withstand an extremely high
pressure of ammonia-gas, is partially filled
with aqua-ammonia, and heat is applied by
means of steam introduced through the pipe Y
into the heater A’. A’ may be a small boiler,
as shown, or it may be a plain cylinder, or
simply a coil of pipe. The exhanust-steam
escapes at X. ;

J®and J° are valves to regulate the carrent
of stcam passing to and from the heater. The
proper amount of agua-ammonia in the retort
A is indicated by the water-glass K*. When
the steam is admitted to the heater A’, the
action of the heat evaporates the aqua-ammo-
nia in the retort A, and the vapor is forced by
the vesulting pressure through the pipe a,lead-
ing from the top of the retort into the drier I3,

J* is a valve for regulating the discharge of
the vapor through the pipe «.

L/ is a pressure-gage conveniently attached
to the retort A, to indicate the amount of
pressure in the retort.

J’is avalve in the pipe communicating with
thegage. The vapor from the retort A is ear-
ried through the pipe ¢ into the drier E. This
drier is surrounded by the cold-water jacket
M, the water in the water-jacket completely
enveloping the drier and filling the longitudi-
nal tubes in the drier. The cold water sur-
rounding the drier cools the vapor contained
within it and condenses the steam and watery
portion, which, collecting as water in the bot=
tom of the drier, is drained back into the re-
tort A by opening the valve J*. The dry am-
monia-gas in the drier I then passes through
the pipe e into the gas-condenser (&, (the sup-
ply being regulated by the valve J°) where it
is reduced in temperature and condensed by:
the refrigerating-power of the partially-spent,
gas from the expansion-box I, as will herein:'
after be more fully described. :

The condenser Gis provided with the water- |
glass K’ near the bottom, which will indicate !
the presence of any water or weak liquor that,
having escapedthe drier, may have been con-
densed and collected here, in which case it may
be drained through the pipeSinto the receiver
B by opening the valve J¥. From the con-

- allel pipes.
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denser G the gas passes through the pipe g
into the liquefier H. The pipe ¢ is provided
with the stop-valves J*' and J%, by which to
control the supply of gas through the pipe.
The ammnionia-gas, being under pressure and
sufficiently reduced in temperature, is here
collected in a liquid form, the amount of lig-
uid being indicated by the water-glass K.
Irom the liguefier the ammonia-liquid passes
threugh the two pipes 7 and &' to the distrib-
uting-manifold O, placed at one end and near
the top of the expansion-box I. Thetwo pipes
are used instead of one, in order to give two
points of delivery, thereby affording a more

.speedy and perfect distribution of the liquor

through the manifold, and from the manifold
into the coils of pipe o 0 0 o o.
densed and liquefied gas, being relieved of its
pressure, volatilizes with great rapidity, and,
rushing through the coiled pipes, absorbs the
heat in the brine, with which the expansion-
box is filled, and in which the coils are im-
mersed. The gas, after its expansion and pas-
sage through the coils, is collected into the
collecting-manifold P, Figs. 1 and 2, and from
there is carried by the pipes p and p’ into
the condenser G and cooler ', respectively,
the pipe p being provided with the stop-valve
J%, and p* with the stop-valve J*, for regulat-
ing the flow of gas through the pipes.

From the bottom of the retort A the pipe W
passes into the bottom of the exchanger D.
The exchanger D, as before described, has a
number of lonigitudinal tubes running through
it, said tubes emptying into a collecting-cham-
ber at each end of the exechanger. The pipe W
connects with the chamber in the bottom of
the exchanger, and when the stop-valve J"is
opened the aqua-ammonia or weak liguor in
the retort A is forced, by the pressure in the
retort, through the tube W into the lower
chamber in the exchanger D, from whence,
through the longitudinal tubes, it passes to
the upper chamber, and from there, when the
valve J°is opened, it passes through the con-
necting-pipe into the bottom of the cooler 'F.
The cooler F is immersed in the cold-water
jacket M®. A greater cooling-surface is se-
cured in the cooler by passing a number of
pipes longitudinally through it, as in & tubu-
lar boiler of common form, the tubes being
open to the circulation of the water in the
jacket M®. Tromthe cooler F the weak liquor
passes to the cooler ¥ through the pipe f,
which connects the top of the cooler F with
the bottom of the cooler . The pipe f has
the stop-valves J° and J*, for regulating the
flow of liquor from I to I,

The cooler F' in construction is similar to

/| the exchanger D—that is, it has a collecting-

chamber partitioned off at each end and the
two chambers connected by a number of pax-
Thé body of the cooler, by means
of the pipe f, is filled with weak liqunor. The

Pparallel pipes connecting the upper and lower
collecting-chamber pass through this weak
liguor, and through the parallel pipes passes
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the partially-spent ammonia-gas from the col-
lecting-manifold P in the expansion-box I.
The weak ammonia-liquor flows in.-at the

“bottom of the cooler F through the pipe f,

and out at the top of the cooler through the
The partially - spent ammonia - gas
from the expansion-box I flows into the top
of the ¢oler ¥ through the pipe p’, passes
through the parallel tubes, and out at the
bottom of the cooler through .the pipe U.
The refrigerating-power of the partially-spent
ammonia-gas, in passing through. the weak
liquor, lowers the temperature of the liquor
and leaves it in a condition to more rapidly
absorb the free gas in the next step of the pro-
cess. The cooler B is provided with a water-
glass, K, for determining the height of the
weak liquor in the cooler.

The condenser G is identical in. construc-
tion with the cooler F'. It has the parallel
pipes emptying into a collecting-chamber at
each end of the condenser.. The body of the
condenser is filled by means of the pipe ¢
with the freshly-evaporated. ammonia-gas
from the drier 1. The partially-spent gas
from the collecting-manifold P enters the top
collecting-chamber of the condenser through
the pipe p, and, passing down through the
parallel pipes connecting the upper and lower
colleecting - chambers, leaves the condenser
through the pipe Rat itslower end. The re-
frigerating-power still remaining in the par-
tially-spent gas from the expansion-box I, in
passing tthLWh the condenser G, lowers the
temperature of the freshly- evmpomted 2as
with which the condenser is filled. The gas,
entering at the bottom through pipe ¢, passes
out at the top through the pipe g.

The water-glass K’ is to indicate the pres-
ence of any liquid matter that may edlleet in
the bottom of the condenser, and the pipe S
is to convey this liguid down into the receiver
B by opening tlhie valve J®. The weak am-
monia-liquor, entering the cooler F' by the
pipe f, leaves the cooler by the pipe f’, and
descends to the receiver B. The partially-
spent ammonia-gas, after leaving the expan-
sion-box I, passes through the pipes p and 9’

* (the amount of flow being regulated by the

50

55
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stop-valves J¥ and J*) into the cooler F' and
condenser”(, and out of these retorts through
the pipes U and R, respectively. These pipes
U and R are brought together at T, and are
met at this point’ by the pipe f’, and all then
unite to form a single pipeleading directly to
the receiver B. The pipe f’ conveysthe weak
ammonia-liquor, .and when the two pipes U
and R meet it at T the spent gas in the pipes
U and R intermixes with the liguor in £ and
is absorbed by mutual affinity. The quantity
of gas circulatiag through the pipe U is regu-
lated by the stop V"LlVe J®%, and through the
pipe R by the valve J¥. The number of
pounds pressure in the pipe U is indicated by

the pressure-gage L7, and in the pipe R by the.

pressure-gage L*
J% and JU are stop-valves regulating the

supply of gas to the gages. The liquor, with
its absorbed gases, is diseharged through the
rose-jebt or sprinkler into the receiver B, the
discharge being regulated by the stop-valve
J™, . This liquor in the receiver B is then re-
turned to the retort A by means of the force-
pump C. The amount of pressure in the re-
ceiver at any time is indicated by the press-
ure-gage L*, and the quantity of liquor by the
water-glass X2 The receiver is kept cool by
being immersed in the water-jacket M>
supply of liguor from the receiver to the force-
pump is regulated by the valve J¥. After
the liquor lefwes the force-pump C it passes
through the pipe 'V, with its regulating-valves
J" and J%, into the exchanger D. From the
exchanger it passes into the retort A through
the connectlng pipeatthetop ofthe e\clmnocr

The valve J™ regulates the flow of liquor flom
the exchanger Lo the retort.

Having thus fully described my invention,
what I clfum as new, and wish to secure by
Letters Patent, is— -

1. In an ammonia 1ef11061at1110" nnehme
the partially-spent gas f10111 the e:\p’mswn-
box I, divided into fwo currents, one current
1)%51110 through the eylinder G and cooling the
freshly - evaponted ammonia - gas, and the
other current passing through the cylinder F’
and redueing a stream of weak aqua-ammonia
to a temperature most favorable for absorb-
ing the two currents of spent gas when the two
latter and the stream of aqua-ammonia are
combined in the tube T, substantially as de-
scribed and specified.

2. The weak-liguor pipe /7, in combination
with the spent-gas pipe U and spent-gas pipe
I}, to obviate the necessity of an absorbing-
vessel, as described, and for the. purposes
specified.

3. An ammonia refrigerating and ice-mak-
ing machine in which the dllute aqua-ammonia
is made to absorb the spent ammonia-gas
without passing through an absorber, and
without the aid of an absmbel as a separate
vessel, substantially as deseribed, and for the
purposes specified.

4. An ammonia refrigerating and ice-mak-
ing machine in which the spent ammonia-gas
fmd a stream of cold dilute aqua-ammonia are

together forced through a single tube, T, with

its spunl,lel or rose-, Jet into thelecelvel B,and
from the receiver B forced by the pump Cinto
the retort A before the retained gas can liber-
abe itself from the dilute aguna-ammonia, sub-
stantially as described, and for the purposes
mentloned and set forth.

An ammonia refrigerating orice-making
nnehme in which the absorber is discarded by
passingthespent ammonia-gasand astream of
specially-cooled dilute aqua-ammoniathrough
a single tube, T, emptying through a rose- Jeb
or sp11nl\1e1 duectly into the receiver B, sub-
stantially as and for the purposes mentloned
'md seb forth.

The liquefier H, water-glass K% pipes &
'md ¥, valve J%, pipe g, v alve J*and con-
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denser @&, combined as deseribed, and for the
purposes specified.

7. The cooler I, pipe f, valve.J”, water-
glass K, pipe p’, pipe f7, pipe U, valve J*,
valve J'°, pressure-gage L', condenser G, pipe
e, pipe p, pipe g, water-glass I, drain-pipe
8, pipe R, valve J¥, valve J', pressure-gdage
I and pipe T, combined substantially as de-
geribed, and for the purposes specified.

8. Anammonia refrigerating or ice-making
machine without an absorber as a separate
vessel for absorbing the spent ammonia-gas,

substantially as described aud specified.

GEORGE WASIINGTON STOCKMAN.

Witnesses:
L. W. MANSTFIELD, °
1. C. WILLIAMS.
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