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To all whom it may concern:
Beit known thatI, JosErPH E. SWENDEMAN,

a citizen of the Umted States, residing at Bos-— *

ton, in the county of Suffolk and State of Mas-
sachusetts, have invented cerfain Improve-
ments in Water-Cooling Towers, of which the
following is a speclﬁeatlou

My mventmn has for its object to sunphfy
and increase the efficiency of towers used for
cooling water that has become heated by pass-
ing over the coils of ice-making or refrigerat-
ing machinery or from steam- condensers and
other sources; and to this end my invention

consists in a water-tower having its interior .

provided with a series of inclined upright sur-
faces having projections adapted to retard
thedownward flow thereover of the heated wa-
ter which has been forced up and discharged
into the upper portion of the tower, combined
with means whereby cool air is caused to pass
through the tower in contact with the water
flowing over said inelined surfaces to cool the
same, as hereinafter set forth; and myinven-
tion also consists of certain other novel fea-
tures of construction and combinations of

parts,ashereinafterfullydescribed,and point-

ed out in the claims.
In the accompanying drawmﬂ's Figurel is
& central vertical section of a watel (,O()llﬂﬂ“

tower constructed in accordance with my in-'

vention. Fig. 2 isa horizontal section of the
same on the line 2 2 of Fig. 1. Fig. 3 is a
horizontal section of the same on the line 3 3
of Fig. 1. Fig. 4 is a plan of the top of the
cone-frustum within the tower. Fig. 5is a
horizontal section on the line 5 5 of Fig. 1.
In thesaid drawings, A represents the outer
wall of a water-cocling struecture or tower,
preferably of cylindrical form and provided
at its top with a roof or coverd. This tower
may be placed upon the roof of a building or
may be supported upon a framework or in
any other suitable manner.
Centrally within the tower A is arla,nfred a
hollow cone-frustum I3, secured at its Tower
edges to the bottom ¢ of the tower, ad apted to
be supphed with air through an inlet- -opening
156 in said bottom c. Pa.ssmg through the

center of the cone-frustum B and projeeted |

above the top of the same is a supply-pipe d,

is forced by a pump (not shown) and diss

charged from a spraying deviceein fine radial

streams, so as to be widely diffused within

the upper portion of the tower, and by thus
discharging the water from a eentral point it
is evenly and uniformly distributed within
the tower in a manner to produce the best re-
sults.

E represents the inner wall of the tower,

which is inclined inward from the top toward

the bottom, an air-space or chamber f being
thus formed between the inner and outer

walls for the purpose of preventing as far as

possible the transmission of heat from the
outer to the inner wall. The air-space fis
closed at i1ts bottom by a partition 10 and air
18 admitted tosaid space through inlet-open-
1ings 12 near 1fs bottom and escapes through

outlet-openings 14 near its top.

The 1nner wall E terminates a
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short dis-
tance above the bottom ¢, leaving a space ¢

all around the bottom of the tower which com-

municates with a series of openings A in the

outer wall A forthe escape of air forced down-
ward through the tower by means of a blower

(z, to which is connected an upright pipe or
 conduit H, which extends up outside the
tower and enters the same at the center of the

roof or cover 6. Around the upper portion
of the roof b are formed a series of small out-
let-openings 13, Figs. 1 and 5, to permit of
the escape of the heated air which rises to the
top of the tower while the blower is in use.
T'o the inner wall E and also to the inclined
sides of the cone-frustum B are secured a se-
ries of horizontally-arranged parallel half-
round strips £ of beading which form ledges
or projections which materially increase the
surface area over which the heated water has
to pass in its descent, thus retarding its flow
and greatly increasing the length of time dur-

ing which it is exposed to the cool currents of

alr forced down through the tower by the
blower (G, as previously deseribed, and con-
sequently causing the water to be much more
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rapidly cooled than would be the case if it

passed over smooth unbroken surfaces in its

descent to the bottom of the tower.
The top of the cone-frustum B is provided
with a series of dowel-pins m, Figs. 1 and 4,

through which the heated water to be cooled | which also tend to obstruct the flow of the
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water and cause it to be exposed as long as
possible to the cool downward currentsof air.
To still further increase the surface area over
which the water may flow, I provide a series
s of narrow boards J, having horizontally-ar-
ranged half-round stups or pro;lectmnsn se-
cured to their opposite sides, down which the
water impinging thereaﬂmnst will flow while
exposed to the air- eurrents. These boards

are arranged vertically around the space be-
tween the wall E and the cone-frustum I,

and are suspended from a suitable frame or
support p,earried by radlal pipes s, to be pres-
ently described.
The water cooled, as above deaeubed flows
to the bottom of the tower and is dlSCh‘II‘U‘ed
through an outlet-pipe ¢, leading to a tank
or other receptacle.  (Not shown. )
The air within the cone-frustum B as it be-
comes heated by the passage thereover of the
water being cooled escapes through openings
r in a series of horizontal mdlally arranged
pipes s, which extend outward through the
outer walls of the tower,where the heated air
is discharged to be repldced by fresh cool air
entering at the bottom of the cone-frustum b
thro un‘h the inlet-opening 15.
The cone-frustum B is kept cool by the cir-
- culation of air within the same, as is also the
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air-space f, as previously described.

In cold weather the cost of running the
blower may be saved, if desired, as the water
may be cooled by a natural upwmd draft of
air througn the tower, produced by removing
the covers 16 of the openings ¢ in the root b
the air entering the openings A around the
bottom of the tower and escaping through the
‘said openings /. Lo afford convenient ac-
cess to these openings ¢, I provide a stairway

35

40

K, leading to a ﬂ"allery L, extending around.

the tower, from which the said openings ¢ ean
- be re&ched to cover or uncover the same.

- What I claim as my invention, and desire
to secure by Letters Patent, 1s—

1. A water-cooling tower comprising an
outer casing, a hollow inner casing closed to
the interior of the“euter casing and having
external baffles or ribs, means for cooling the
said inner casing fmm its interior, a Water-
discharging devwe above the inner casing
_mr—oublets in the outer casing and means for

~—supplying said outer casing with air-cur-
~ rents.

2. A water-cooling tower comprising an
outer casing, a hollow inner casing arranged
centrally within the outer casing and pro-
vided with baffles or ribs to mlpede the down-
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wall E by the circulation of air within the |

ward flow of the water, means for discharging

6o
- an air-supply pipe discharging downward
through the top of the outer casingabove said
Water-supply- the outer casing hswmﬂ‘ alr-

the water on top of said inner casing and

i —
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| outlets near its lower end, subsmntlally as
1 desembed

3. 'The combination with a water- cooling
tower having its inner wallinclined, of a cone-
frustum, &rranwed centrally within the same,
said cone—frustum and the inclined wall of

the tower encireling the same, being provided.

with ledges or pro;eetmns adapted to retard
the fiow of the water thereover, substantially

as deseribed. |
4. A water-cooling tower, comprising the

outer casing, an inner hollow casing closed to
the interior of the outer casing and having
air-inlets at its bottom, pipes leadm@ out-
Wardly from the upper p‘mrt of the inner cas-
ing through the outer casing, and means for
dlSChaPﬂ‘IHﬂ‘ water upon the upper end of said
inner casing; substantially as deseribed..

- 5. A water-cooling tower comprising an
outer casing having openings in.its top pro-

vided with means for closing them and also
having openings at 1tS bottom an inner hol-
low casing closed to the interior of the outer
casing, promded with means for directing
cooling air-currents through it and havmﬂ‘

_parallel ribs or baffles to retard the flow of

water and means for spraying water on top
of the inner casing; substantlally as de-
seribed.

6. In a water- coolmfr tower, the combina-
tion with the outer Wall of the inwardly-in-
clined inner walil, pmvided with ledges or pro-
jections to retard the flow of the watel there-
over, and arranged to form an air-space be-
tween said walls, said air-space having in-
let and outlet openings, substantially as de-
scribed. |

7. In a water-cooling tower, the combina-
tion with the inner wall and the cone-frustum
arranged centrally within the same, of the
suspended vertical boards having horizontal
projections or ledges on their opposme sides,
substantially as deqcmbed

3. A water-cooling tower comprising an
outer casing, having an air- -supply at its top,
an inner closed casing having air-inlets at 11s
bottom, a water- supply pipe extending up
throuﬂ'h theinnercasingand having asprayer
dlseharﬂmfr upon the tOp of said inner cas-
ing, horizontal air-outlet pipes supported at

( their inner ends on the water-pipe and ex-

tending outwardly through both casings, the
Vertlea,lly disposed annular series of boards
in the space between said two casings and
means for suspending said boards from the
said air-outlet pipes; substantially as de-
seribed. o

Witness my hand thl% 5th day of Mareh,
A. D. 1901.

JOSEPIL LK. %WEVDEWIAN
In presence of—
P. E. TESCHEMACHER,
F. B. SPATULDING.
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