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. To all whom it may concern:
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 freely through the same.
““tower ig covered by a roof 2. In the base of

Be it known that we, WiLLIAM H. A. HAL-

SALL and SAMUEL LAPHAM, citizens of the

United States, residing at Charleston in the
county of Charleston and State of South Car-
olina, have invented a new and useful Cool-
ing-Tower, of which the following is a speci-
fication.
~ This invention is an improved cooling-
tower, especially designed for lowering the
temperature of the c¢ooling-coils of anice-
maklnwplant for cooling an acld orliquefying
ammonia or other gases; and it consists in the
peculiar constr uotlon and combination of de-
vices hereinafter fully set forth and claimed.
In the accompanying drawings, Figure 1 is
a vertical sectional view of a cooling-tower
constructed in accordance with this inven-
tion, showing the same in connection with a
Glover tower from which acid is discharged
through the cooling-coils in the base of the
cooling-tower for lowering the temperature
of the acid and showing also a portion of an
acid-tank into which the cooled acid is dis-
charged from the coohng coils, . Fig. 2 isa
vertlcal sectional view taken on a plane atb
right angles to that of Fig. 1. . Fig. 3 is a de-

tail sectional view showing the construction

of the evaporating-steps. Fig. 4 isa vertical
sectional view of & modified form of the im-

proved cooling-tower, showing the same in-

connection witha refrweratmfr-tank ablower,
and an engine for operatlno the same.

This imp‘roved cooling-tower is adapted for
usefor a variety of purposes; but the same
is here shown and will be described as a fea-

turein an ice-making plant, wherein-the cool-

ing-toweris employed spécifically for the pur-
pose of lowering the femperature of cooling-
coils for coohnO‘ an acid orliquefying ammo-
nia or other gases.  Referring specifically to

_theé form of the invention’ shown’ in Figs. 1

and 2, the tower 1 is an open structure com-
prising a suitable framework and open on all
sides to the atmosphere, so that air ean pass
The' top of the

the tower are located the eooling-coils 3. For

" the purposes of illustration a portion of a

50

Glover tower is indicated at A in Fig. 1, and
the coil shown in the said figure is connected

to the mud-pit B of said Glover tower and
discharges into an acid-tank C. In the roof
of the tower is an opening 4, over which is
disposed a hood 5. A water-pipe 6, which
leads from a suitable source of water, as a

pump or the like, (not here shown,) enters.

the tower near the top thereof and is provided
with a spraying-nozzle 7, which is adapted to
discharge a shower of water downwardly in
the tower, as will be understood. Below the
said nozzleis a spreader 8, which is of pyrami-
dal form and the sides of which are formed
by transversely- disposed slats 9, spaced in
practice about an inch apart and dlsposed at
an angle of about forty-five degrees. This
spreader serves to break up- a,nd spray the
water toward the four sides of the tower and
to distribute the spray evenly across the
tower. Below the said spreader are a series
of flights of evaporating-steps 10, which ex-
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tend to within a suitable distance from the -

lower end of the tower. The said flights are

disposed alternately in opposite directions .

and traverse the tower and are disposed un-
der each other, so that the water discharged

75

upon the steps of the upper flight from the

spreader flows downwardly from step to step
of the said upper flight-onto the uppermost
step of the next lower flight, and so on, be-
ing finally discharged from.the lowest step
of the lowest ﬂlght into a tank 11, which is
disposed on.one.side of the fower at a suit-

8o

able elevation. The spaces corresponding to -

the risers between the steps or treads of the
various flights are open, so that the air is
permitted to circulate freely between the said

85

steps and in contact with the exceedingly =

thin films of water which pass over the said
steps and descend throughout the series there-

of, and’it' will be observed by reference to-

F1g 1ofthedrawings thatthe films and sprays
of water on the steps and between the same
and exposed to the direct contact of the air,

0 that the water is evaporated by the air to

such an extent that only a.very. shuht quan-

tity or small proportionof:the Water -dis-:

9c

charged from the nozzle 7 reaches the tank . -

11, and such water as reaches the said tank is,
owing to the extentof the evaporation, g reatly
lowered in temperature

100

The tower is prov1ded at a pomtasuxta,ble L
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distanee above the cooling-coils with a trans-
versely-disposed inclined deflecting-hood 12,
which divides the lower side of the tower
from the upper portion thereof that contains
the evaporating-steps, and the said hood at
its upper side communicates with a flue 13,
which leads upwardly on one side of the
tower.

Perforated pipes 14 lead from the water-
tank 11 and are disposed above the cooling-
coils. A series of troughs 15 are also pro-
vided,which are preferably V-shaped in cross-
section, are disposed above the respeetive
coils 3 and below the pipes 14, and are pro-
vided in their bottoms throughout their lon-
gitudinal extent with series of perforations
16, through which the water discharged into
said troughs by the perforated pipes 14 is con-
ducted directly to and upon the cooling-coils,
so that the Ilatter are wetted exteriorly
throughout their entire extent and protected
from corrosion.

The deflecting-hood 12 deflects such heated
air as rises from the cooling-coils and prevents
the same from passing upwardly through the
water films and sprays and raising the tem-
perature thereof, and the .cold water dis-
charged onto the cooling-coils effectually re-
duces the temperature of the acid and gases
which pass therethrough, as will be under-
stood. All of the evaporating - steps are
slightly inclined downwardly in the direction
taken by the water in descendingin the tower,
so that the water drops from the lower side
of each step onto the upper side of the next
step below throughout the series, thus expos-
ing the water films, drops, and sprays to the
evaporating action of the air to the maximum
extent and atomizing the drops.

In the form of the invention shown in Fig.
4 the sides of the upper portion of the tower
in which the evaporating-steps are disposed
are incased, as at 17, and risers 18 are pro-
vided, which connect the steps of the respec-
tive flights. Tach of the latter has an open-
ing 19 at its lower side over the upper side of
the next flight below, and hence air taken in
through a funnel or duct 20 on one side of
the tower is caused to describe a tortuous
course upwardly back and forth across the
tower between the flights of the evaporating-
steps before reaching an eduction-pipe 21,
which is provided in the roof of the tower.

The refrigerating-tank D, shown in connec-
tion with this modified form of the tower, has
an inlet-pipe 22 and an outlet-pipe 23 com-
municating therewith in the usual manner,
and said pipes, which conduetliquid at a low
temperature, pass through a duet 24, to which
air is admitted, the air in the said duet being
cooled by the said pipe, as will be understood.
A pipe 25 leads from the air-duct 24 to the
casing of a fan 26, and branch pipes27 28 lead
from the said casing upwardly on opposite
sides of the tower and are provided with dis-
charge - nozzles 29, respectively, which dis-

698,013

charge - nozzles are disposed alternately be-
tween the flights of the evaporating -steps.
This fan is driven by an engine, (indicated
at 30,) which may be of any suitable con-
struetion, and it will be understood that the
cold air blown by the said fan 26 is discharged
by the nozzles 29 into the towerin such man-
ner that a blast of cold air is caused to pass
upwardly over each flight of the evaporating-
steps, so that the sprays and films of water
which descend over and from the said steps
are exposed throughout their passage down-

wardly in the tower directly to the evaporat-

ing action of the said cold blasts of air, and
hence the water is evaporated to the maxi-
mum extent and its temperature lowered not
only by the evaporation, but also by the effect
of the cold-air blast. : .

Suitable exhaust-pipes 81, which connect
with the engine and pumps forming elements
of the ice-making plant, discharge upwardly
in the lower end of the eduction-tube 21. In
this form of the invention the flue 13 is omit-
ted, the hood 12, owing to the fact that the up-
per portion of the tower is incased; being ef-
fective to divert the heated air that rises from
the coils from the upper portion of the tower.
A diaphragm 31 is disposed above the hood
12, thereby formingan air-space which is open
atits sides between thesaid hood and the said
diaphragm. The lower portion of the tower,
in which the cooling-coils are disposed;is open
to the external atmosphere.

What is elaimed is-—

1. A cooling-tower having cooling-coils in
the base thereof, means to evaporate water in
the upper portion of the tower; and to dis-
charge cooled water ontosaid coils, and a de-
flector above the latter, to prevent air heated
by said coils from passing into the upper;
evaporating portion of said tower; substan-
tially as described.

2. A cooling-tower having means to evapo-
rate water in the upper portion thereof, cool-
ing-coils in the base thereof, means to apply
the water cooled in the evaporating portion of
the tower to the coils and a deflector above
the said coils to prevent heated air from pass-
ing into the upper; evaporating portion of the
tower, substantially as described.

3. A cooling-tower to which air isadmitted;
having means to shower water downwardly in
the upper portion thereof, a series of deseend-
ing steps to retard the descent of the water
and promote the evaporation thereof, means
to collect the cooled water discharged from
thesteps,cooling-coilsin the base of the tower,
means to disecharge the cooled water onto the
coils, and a deflector above the coils to pre-
vent heated air from passing into the upper,
evaporating portion of the tower, substan-
tially as described.

4. A cooling-tower to which air is admitted,
having means to shower water downwardly in
the upper portion thereof, a series of descend-
ing steps to retard the descent of the water
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and promote the evaporation thereof, coohntr- our own we have hereto afﬁxed our smnatm 08 .
cl(l)ﬂs in the base of the tower, a deflector above | in the presence of two witnesses. -
the coils to prevent heated air from passing :
into the upper evaporating portion of the ‘ g&lﬁy‘ﬁa)% AAM HALSALL

- 5 tower, and means to dlscha.rtre the cooled wa-
ter from the steps onto the coﬂs, substan- Wltnesses
tially as described. GEo, C, HASELTON, ‘

In testimony that we claim the foregomg as E T. WITHINGTON.




