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To all whom it may concern:

Beit knownthatl, JAMES M. SEYMOUR, Jr.,
a citizen of the United States, residing at New-
ark, Essex -county, in the State of New Jer-
sey, have invented a certain new and useful

Improvement in Water-Cooling Towers, of

which the following is a specification. |
Theinventionisintended more particularly
for moderately cooling the large quantities of

condensing-water 1eqmred to maintain the

vacuum in the use of low-pressure engines
where only a limited supply of water is ava,ll-

~ able and will be so described. Thesame wa-

ter is used continuously, first being injected
or allowed to play in some convenient man-
ner in contact with the exhaust-steam or with
the thin metal of the pipes in which the steam

is contained and is afterward introduced in

~the top of my tower and allowed to descend
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therein, meeting a current of fresh air from
the outside, which is caused to move up the
tower, A large amount of surface presented
by the water allows the air to cool it very ef-
fectively. A small quantity of waterisevap-
orated during each treatment and is carried
away by the warmed air as it flows out into
the atmosphere. This slight source of loss
being made up by a SUpply from a spring or
by pumping from a well, the operation can
becarried onindefinitely. Many etfortshave
been made to attain this end. My invention
cools the water with pecullar efficiency and
economy.

My improvement lies in the details of the
construction. |

The accompanying dl&Wlllﬂ‘S form a part of

| this specification and 1eprebent what I con-
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sider the best means of carrying out the in-
vention.

Figure 1 is a central vertical section of the
upper and lower portions, the middle portion,
which 1s broken out, being like the adjacent
portions of the figure. FID‘ 2 1s & horizontal
section near the m1d helﬂ'ht of the tower.’

Similar letters of reference indicate corre-

sponding parts in both the figures where they
appear.

A is the main-body of the towel mainly a
cylindrieal shell of sheet metal. B is a cor-
responding reservoir of stouter iron sunk in
the earth, and C C are bars of iron or low
steel riveted or bolted in place and support-
ing the shell A upon the reservoir I3, with am-

ple space to allow the entrance of air on all |

[

sides to flow up through the interior of ‘the

tower.

D. D are gratings or frames of thin wood
matched together, formed each of semicircu-
lar outline and of a size to form a half-floor
of the tower. These are all superposed one
upon another, the lowermost supported by
sufficient internal projections or ribs A'.

35

60

There shotild be considerable height—say
twenty (20) feet or more—of the body of the

tower filled with these frames or gratings.
They are matehed so that the rectanﬂ*ulm
spaces between their partscoincide and allow‘*

through the small spaces thus provided in

liberal numbers over nearly the whole area

of the cross-section of the tower.

- A*is a narrow girder of iron extending
across the interior of the tower just above the
seriesof gratings. This girder may beriveted
or otherwise permanently secured in the in-
terior of the tower A and carries a step A3,
which receives the lower end of an upright
shaft B, which performs important functions.
This step may be equipped with ball-bearings.
A corresponding girder A*extends across the

interior of -the tower above and steadles the

upper end of the shaft.

E'is a serew-fan wheel of nearly the full
diameter of the interior of the tower. This
wheel and also an open-work water-wheel E?

are each firmly fixed on the shaft E and re-.

volve with it. There is an annular construec-
tion A®, of sheet metal, in the form of a frus-
tum of an inverted cone riveted or otherwise
secured in the interior of the tower immedi-
ately below this serew-fan and which serves
to promote its efficiency in exhausting the

&11’ from the tower below. Anannular space.

¢' is maintained between this conical casing
and the interior of the tower, through “hlc,h
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-the air to rise smoothly with little resistance -
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moisture condensed from the damp air above

may flow down past the fan E.
The water-wheel receives motion from a
small but powerfully-urged jet of water en-

tering through a nearly tangential pipe @G,

Whleh latter receives the Water from a stea,m-
pump or other water-forcing agency G'.

H isacomplete or nearly complete annular
cup supported by slings or otherwise in the
tower and having a series of holes i in its
bottom.

This commumeates through a pipe

| §ols
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H' with the hot- well I of alow-pressure steam- -
engine, (not fully shown,) the air-pump K of -
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" pulley and the
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which maintains the vacunm in the condenser
L. and impresses on the water in the hot-well
the gentle force required to lift it into the
annular cup H and allows it to be discharged
downward in jets.

E?isan open-work dlstml)utm o-wheel fixed
on the same shaft I a little below the ring-
cup H and carrying *adial arms, with blades
adapted to strike and be struck by the sev-
eral jets descending from the orifices 1. By
placing these radial arms and moderately-
inclined blades thereon sufficiently close to-
oecther nearly all of the water from the jetsis
intercepted and scattered with practical uni-
formity over the topmost of the gratings D,
from whenece it descends, keeping all the grat-
ings or frames wet and presentuw the Water
1aJV ably to the cooling action of the air,
which travels upward throu gh the great num-
ber of continuous rectangular spaces pre-
sented by the series of matm ol superposed
to reach the serew-fan B and be oently driven
out thereby.

- Etis a bevel gear-wheel keyed on the shaft
E, and F' isa bevel gear-wheel engaged there-
with carried on the shaft I, extending out
through the side of the tower S E° is a
wmoved pulley keyed on the same upright
shaft E at a convenient point above the up-
per girder A* and receiving an endless wire
cord I, running through holes in the tower
over guide-pulleys [® and thence around a
grooved pulley outside. (Nof shown.) Such
shaft I' are revolved by suit-
able ordinary connections from the main en-
oine or by other convenient means, and the
(devices contribute to insure the efficient ro-
tation of the serew-fan E' to draw up the cold
air and of the devices E? E2 for distributing
the hot water over the extended surfaces D
exposed to its influence.

W is a door arranged to close the aperture
«, provided in the side of the tower A, open-

ing Into the liberal space between the dis-.
At

tributing-wheel E® and the girder A=
long intervals this door shouid be opened and
the semicireular gratings or frames D taken
out and cleaned, 1‘61)&11‘@(] or exchanged.

I attach im portz‘mee to the arran ﬂ'ement of
the parts so that there is a clear space adja-
cent to the door and on each side of the shaft;
E and supporting-girder A? through which
the gratings D can by properly operating be
introduced and removed when required.

B’ is a plate held in the reservoir B in the
inclined position represented, with the pipe
which conveys the cool Water away commu-
nicating with the space under the lowest
point in this plate. It tends to promote the
separation of theoiland emulsion which may
be in the water. The oily portions tend to
rise by their levity. This plate insures that;
the water for a considerable distance from
the discharge-orifice is quiescentand entirely
protected from the disturbance due to the
dripping and splashing of water at the sur-
face. Any oily partieles rising in the lower

ing from the principle or

the latter

the condenser when there

portion of the 1 reservoir may be ﬁathered to-
ogether and allowed to creep up the slightly-
melmed under surface of this plate, finally
rising therefrom to the surface of the water.

B2 is a pipe controlled by a cock IS, ar-
ranged for drawing off the oily material at
mtervcﬂs

The arrangement of the passage 0, which
takes away the cooled water, iInsures that the

water is in the condition. of agreatest purity.

least likely to be accempamed by oily parti-
cles.

I attach m:portance to the arrangement of
the serew-fan E' in the top of the tower for
the reason that the air is caused to move up-
ward undisturbed and therefore with less re-
sistance from the several frames than if 1t is
driven by a fan below and is therefore thrown
into a great number of actively- whirling
streams and also because it makes a ]_)ELI'tlELl

vacuum in the body of the tower, and there-
by promotes the evaporation of the water.

Modifications may be made without depart-
sacrificing the ad-
Vantawes of the invention. It will be under-
stood that the water strongly forced by the
paump G’ to act on the water-wheel E*is a
portion of the hot water which requires to be
cooled. The proportion between this and the
quantity whiech is discharged gently through
the ring H and orifice s may be varied within
wide limits, I propose under ordinary cir-
cumstances to deliver, say, one-fifth of the

- water thus strongly pumped and serving as

a motive force to rolate the shaft k. A less

‘quantity may serve if vigorously driven, and

a much larger quantlt} may be thus used.

In the latter case it may be atless pressure,
and consequently with the e\pendlture of
less force in pumping it. The tower A may
be continued higher, if necessary, as when
the delivery is between high buildings. The
upper portion may in sueh case be made of
lichter metal. Instead of the open cup Ii
the upper side of this portion, whether 1t 1s
a complete ring or of a horseshoe form, may
be tightly olosed I prefer the open top be-
cause it allows more liberally for relieving
the engine in case there should be for Sh(}l‘

permds more water than usual delivered from
the hot-well. The water in excess of that
required for the streams descending from the

orifices i may spill freely over the sides of

the annular cup.
Parts of the invention can be used without

the whole. I can substitute various other

forms of open-work or various forms of tiles

for the semicircular gratings or frames D.
The condenser and air-pump may be placed
lower relatively to the cool-water tank B, or
may be mounted higher, so thatthe
oravity of the water shall aid to move it into
shall be a pertod
at the commencement or at any other time

"when there is not sufficient vacuum in the

latter to draw it, or the condenser and air-
pump may be higher, thus raising the water
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 a considerable portion of the total lift by !

means of the vacuum in the condenser. In-
stead of the standard old-fashioned conden-
- ser and scatter-plate and the air-pump with

5 valved bucket other forms of these parts of

a condensing steam-engine, including many
or all varieties of tubular condensers and
double-action air-pumps, may be used. In-

stead of the three means of driving the shaft
to E any two of them or one alone may serve.

I claim as my invention—
1. The combination with a Water-coolmo'

the tower and arranged to discharge against
and impel the Wheel said motor wheel bemn'

- arranged to 511bdw1de and distribute the hot |

water W]llCh drives the same so as to expose

20 the said water through the tower to the up-

ward current of air 111c1uced by the said fan,
Subsmntlally as herein specified.

2. The combination with a water-cooling

tower, of an exhaust-fan and hot-water sup-

25 plyinthe upper portion a series of removable
open-work flat frames or gratings one of

whose horizontal dlmensmns 1S equal to or
exceeds the radius of the said tower arranged
below said fan and water-supply, and provi-
removing and exchanging such
frames, all arranged for joint operation sub-
sta,ntlally as herem specified.

In combination with a water - coolmﬂ'
towe1 A and air-exhausting fan K'and oper-

35 ating means therefor, the remov&ble open-

WOI‘k flatframes D, made each circular in two
separate partsadapted to mateh together and
extend over the whole interior of the tower
whenin use, and to allow each half to be easily

- 40 turnedintoaninclined or upright position for

insertion and remova], all substantially as
herein specified. -

4. Incombination w1t11 a tower, an exha,ust—
fan nearthe top of said tower, a_nd a hot-water

45 discharge below the said fan, a cone-frustum

A’ arranged annularly within the tower and
around the fan so as to facilitate the action
of the fan in lifting the air and leaving a nar-
row annular space ¢’ to allow the water con-

50 densed above to flow unobstructedly down

'._"-'l.-n-l_r

- past the fan in such annular space, all sub-

stantml]y as herein specified.
The combination with a water- 00011110*
towel having an upper hot-water communi-

55 cation and a base tank or reservoir provided

with a cool-water discharge, of an ineclined
plate in said tank extending upwardly from
above said discharge to conduct lighter par-
ticles as of oil away from the same, substan—

6o tially as herein specified.

6. The combination with a Water eoohnﬂ'
tower, of inclosed open-work frames or ﬂ‘rat-
ings having registering apertures forming
continuous passages through which the air

65 may move without resistance, said frames be-

ing removable, substantially as he1 ein speci- |

ﬁed

of an exhaust-fan and motor- Wheell'
therefor both located in the u pper part of the
15 tower, and a hot-water pipe connecting with

7. The combination with a water-cooling
tower having an exhaust-fan and driving-mo-
tor therefor located in the upper part thereof,

LY
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of a water-pipe and connections arranged to -

discharge water forcibly to impel the motor,
and a larger pipe alsodelivering hot water but
with less force to the upper part of the tower,
substantially as herein specified.

8. The combination with a water-cooling
tower having an exhaust-fan and driving-
motor therefor located in the .upper peut

thereof, of a water-pipe arranged to discharge

a,-gainst the motor, and a second but larger

pipe delivering hot water to the upper part
of the tower, and a spraying device located

75
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in such upper part arranged to-diffuse such

water, substantially as herein specified.

9, In a water-cooling tower having an ex-
haust-fan E' and IOtéLly spraying dewee E?
and motor-wheel E? for driving both, all lo-

cated 1n the upper part, the eombmatwn
1 therewith of two pipes G and H' communi-

cating with said tower and respectively dis-
charging hot water to operate the motor-
wheel and to be comminuted by the rotary
spraying device, substantially as 'herein speel-

fied.

10. The WELtBI‘-COOhIlU' tower A, provided
with the inverted-cone fr ustum A3 niear the
top, over the reservoir B,and connected there-

QC
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to by a series of bars C extending vertically.

across a space formed between, such bars
overlapping upon and firmly secured to the
reservoir and tower to support the weight of
the latter directly and to allow a liberal open-
ing for the access of air in any direction, in
combination with the upright shaft K carry-
ing a serew-fan and with the open-work wa-
ter-wheel E? jet-pipe G and forcing-pump
G', all arranged for joint service as herein
speelf ed, bald fan and water-wheel being
both located in the upper part-of said tower

‘and the water-wheel arranged to subdivide

and distribute the hot water which drives the

same so as to expose the said water through

the tower to the upward current of air in-
duced by the said fan. |

11. The water-coolingtower A over the res-
ervoir B and conneeted by a series of bars C
extending vertically across the space thus
formed, overlapping upon each part and
firmly secured to each, the bars arranged to
support the weight directly and to allow a
liberal opening for the access of air in any
direction, provided with the inverted-cone
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frustum A° near the top -and--with. the up-

right shaft K jet-pipe G and forcing-pump G/,

and the distributing-wheel E? and the hollow
ring H with its perfmatlons i, all arranged
for joint operation as herein specified.

In testimony that I claim the invention
above set forth I affix my signature in pres-
ence of two witnesses.

- J. M. STYMOUR JR.
W1tnesses
MICHAEL P. ROOHE
Puitip E. F. DUxN.
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