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To all whom it may concern: SR
Be it known tha.t 1. Josern W, _B.r-:cx, 8
citizen of the United States resikhing at

" Specification of Letters Pateut.

*atented Sept. 6, 1910.

kAp'p'ﬁcation filed April 18, 1906. = Serial No. 312,472, . :

i minor details of construction, and the right

Cincinnati, in the county of Hamilton and :
State of Ohio, have invented certain new |

ers; and I do liereby declare the following
to be a- full, clear, and exact description of

the. invention, such as will enable others’”

skilled in the art to which it appertuins to
make and use the same: S :

. This invention relstes to improvements in
cooling towers, and is more particularly de-

oo sigmed for cooling water. .
15

The object of the present invention is the

. provision of a tower of the character men-

20

tioned, whereby water may be speedily
cooled and reduced to a low temperature

with the highest degree of economy. and

which - tower - will -occupy but minimum

+ space.
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A further object sought to be accom--

plished is the provision of a cooling tower

designed to be operated absolutely independ-.

ently of atmospheric conditions. thus en-
abling the towe: to be etployed 1 various
loealities regardless of the temperature. aned

providing a tower designed for use as ef-

fectually within-a building as at the exte-
vior thereof. Ee ’

The invention also seeks to provide a

couling tower wherein a cooling agent under
compression is employed, end in which is
embodied efficient. means for the most -ef-
fectual utilization of the cooling agent with
a proportionately small expenditure of fuel
in handling the water, , :

The invention further aims to provide a
self-contained - tower the. constroction of
whieh is such - as to effectually prevent
splashing of the water from the tower in its

" transit therethrough.
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With thess general objects in view, and.

others which will appear as the nature of
the improvements is better: understood, the

invention consists substantially in the novel-

construetion, combination and arrangement
of parts. as_will be hereinafter fully de-
scribed, illustrated in  the accompanying
drawings, and pointed vut in the appended
claims. : B
. While the form of the invention herein
shown and deseribed is what is believed to
be a preferable embodiment thereof, it is

obvigus that {he same is susceptible of vari-

“and useful Improvements in Cooling-Tow- |

b

i

15 accordingly reserved to madify or viry
the invention a= falls within the =pirit wmdy
scope thereof. ;

In the drawings—Tigure 1 s a veitical
transverse seetional view of i cooling tover
constrieted in accordance with and embody-
ing the herein-described invention.  Fig. 2is
a top plan view of one of the distributing
pans. Fig. 3 s a sinsilar-view of one of the
collecting pans. Fig. 4 is also-a top plan-
view -of the supporting base. o
- Referring in detail to the drawings; the

t numeral 1 designates the supporting base of

the herein-described tower. ¢ id base being
preferably of cast-iren. and meluding i se-
ries of radial'yv-extending supporting fect 2,
whereby the base will be firmly held in po-
sittonn, - The base 1 is provided at its cen-

Ctral portion with a huly 3, provided with an
“angulav passage 4, which latter extends

from one side of the hub 3 and terminates
it the center of the latter and at the top
thereof. . Threaded into the upper end of
the passage 4 is a vertically-extending pipe
5, which pipe is desigiied to convey the cool-
ing azent o bo héreinafrer veferved toyund to

Cain Lw v < 4
supply the pipe 5 with said cooling agent a
pipe may be connected with the lower end
of the passage 4 to convey the cooling sgent
from a suitable sodree.  Arranged it spuced
intervals along the pipe 3 is a plurality of
distributing pans 6, and arranged m alter-
nate relation with the distributing pans6isu
plurality of eollecting pans7. The distribut-
ing and collecting pans 6 and ¢ may be formed
of sheet iron or copper, the distributing paus
being of convex shape and having a multi-
plicity of perforations § formed. thercin so
that the water passing from the distributing
pans may be broken up into a large number
of small jets, and thereby be more susceptible
to the action of the cooling agent. The col-
lecting pans are of concave shape, said pans
being imperforate, but formed at the central

ortion thereof is an annualar series of open-
mgs 9, whereby. the water collected by said
pans will be concentrited at the central por-
tion thereof and discharged through the
openings 9 upen the central portions of the
distributing pans below. Each of the dis-
tributing pans 6 is provided with a com-
paratively high 1{@1‘ipge al flange 10, the up-
nir edges of said flanges extending fit a

ous changes in the forns, proportion, and
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pmnt uquvmlx]\' above lhc erest ut the

- pans, and it will “thus be seen that cach of

15

2
=

the cull«'ctmw pans bas a considerable ea-
pacity for (un(.unmn the 'water discharged
therein.
provided with peripheral flanges 11, which
Hanges extend upwardly to a poiut w\uu(l

the mlg.m-m lower edge or periphery of tie
will also thas he !

distributing pans 6. It

The mllc(tmg pathis 7 oane likewise |

tbers is also provided with a flared mouth
cwith which codperates

seen that the flanges of the colleeting pans

overlap and project beyond the dhmhutm-»

pans, \\lu'wbv 2 vnuhm-d space 15 prov ided

© o berween cacle of the, entlecting pans and the
- distributing

pan muncdmtu]\ thereabove,
By reason of this construction the water in
its teansi through the tower,
distributing pain to the collecting pan innue-
diately heneath, will be ¢
Limits of the tower wd splashing of the
water from the pans will be ¢ectually pre-
vented. - The distributing pans 6 are also
provided with d()\&l\\‘llt“\ sextending goard
flanges J().,.uul {hese flanges wils pu.vut
the water , ax it discharges {rom said pans,
flowing over the elges Thereof and splash-
ing. The tlanges ln and 117 of tlm distrib-

uting and collecting p(m» are also suitably -

- ronnected, as by bolts 1 :.', o their equivalent,
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to vertical standard- 13. which standards
may be formed of angle or T-iron, and thus
the edges of the lcspwh\v pans are firily

Ssupported as well as pxu\mm'; a self-con-

suned structure, o

The pipe 5, which con\'cys the muling
agent, in the present instance wir-under com-
pression, passes upwardly through the cen-

“ters of the distributing and (ml(‘clm" pitiis,

and it will e noted that said pipeis, Tormed
of 2 series of seetions,  OFf the latter a por-
tion 14 supports the distributing and . col-
fecting pans, while the alternate seetions 13
ave perforated, as at 16, for discharging the
cooling agent inte ll)L‘ Spices between cich
of the collecting paixe 7 and the distributing
pps 6. 'The oxter tor-of cach of the sup-
porting sections 14 is serew (hreaded, and

Cmonnled theeeon are iweo sets of Toel nuts

50
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(7 and 18, the lock nuis 17 cniacing the
upper and Jower sides of the (ll*('lhulln“‘
pans 6, while he nuts 1S embeace the upper

and from one,

and lower sides of the collecting puns 70y

thus firndy connecting said pavs to thv pipe

5. daneh ()f the lh&‘hdl"(' ceetions 13 1= alsed

'-\f»u'n"
its lmwth the Tower ends of ~aid-seetions -

serew tlnu.ul(-nl for a poriion of

g Lhwu.u] intoa vabve elimmber 10 whieli

fatter in turn is threaded upan the upper
sl of the supporting seetions TE and exeh
of waid vahve ehambers therehy
coupling for conneeting the discharee see-
tions 15 with -the supporting seetions 1.
~ach of the

forms a”

Five
one of which s placed between each of the
eollesting pans aud the distributing pan im-
onfined ‘within the :

the

969,743

21
a conieal valve 22
threaded -upon the innnediately contiguous
discharge wection. 19,0 By veason of the

threaded connection of the valves 22 with

i the sections 151t is obvious that adjuestment

of said valves upon =aid sections toward and
away from the valve chambers may be
readily effected, ~wherehy the mombh 21

through which the cooling agert discharges
; may be

vavied in size in accordanse with
tl-e volune of #ir which is requived ior cool-
ing the .nu.

Uu' vitve chanibers 19
valves 22 constitufe s

.md ﬂwn’ mspcv
~¢) n Y Hl '\u._;,:‘!‘\.

mediately thereabove, and by reason of the
formnation of the valves 22 wndothie valve
clunbers 19 it will he seen that the i dis:
chargine from these noxzdes will be i a
sheet or filn of inverted conieal shape. By
reason of this the air will ‘he projected
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asross the path of the water as the Iatters

drops from the distributing pan 6, and con-
sequently. the water bem'r divided “into a
series uf fine Ms or \nmm\ the water

will:
be effectually wol(,d, the mintte streams be-

90

ing tore swseepitible to zlw cooling effvet.of oo
the air. and tl.ns effectuall l)om"’ frecd of.

heat unils therein.,
tlie discharge sectiors 1H and the lower emds

llw upper. ends of,

90

of the -«uppmtmg sections 11 are (eanmted

by (onphnfr sleeves 23,

Al the lower end of the tower is ar-
runged a reservoir 24, which latter is sup-
ported -upon the pipe 5 by means of ‘loek
nats 25, and sand reservaorr is also connected
i the standards 130 The water, therefore,
after being cooled in itx transit thmutrh the
tower will be collecied - in the veservoir 24
fromi whiclr it may pass by @ discharge pipe
26 1o the point of use.
vated -to a suflicient ‘height the water will
reailily - discharge thr()urrh the pipe 26 by
eravity, but if in a pl.uw helow. the point
of use i pmnp may be-connected to the
reservoir  for (lx.muw the cooled
therefrom.

A water supply pxpo 27 may he ~nppmt('d5

wate v

100

105,

1T the tower he ele- "

110
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o one of the feet 2 of the base’ n-the upper.-

end of said pipe nvorlmnguw the npper dis-
tributing pan 6 and having a discharige noz-
zie 25, whevehy the ‘water may he fod into
said pan from sand pipe. By so positioning
the supply pige 23 the (m\o is complete,

[

20

il \\luu ~et apr for use it 18 only necessiry

fo cotmect the passage 4 with the soures of
the cooling agent. and the pipe 27 with the

Leoured from which the heated water 1~ l.n!u e
ot beded to the tower. -

abve chambers 19 0s provided !

with an internal cavity 20 for the reception
of the air discharged fwm Ilw "wrfm':ll.mns ;

l()

16, and (hc upper cnd of

sadd ehau-

Uinder some conditions it is necessary 4o

inense the herein-deseribed cooler so that

the evaparaled moisture will be earpied off.. .
and not pe m.xttcd i beeome d(‘p(hllu[ upon 14¢
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© * the initial epoling under the inflnence of the
" air is effected.
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tnachinery, This is especially true when the

cooler is used in 2 -room With machinery, |
and to-the accomplishment of this end a
L the discharge -may be readily clinged to”
D suit the conditions. . o

jacket 29 is employed. ~‘this jacket is pref-
erably made in sections and extends as high
as the top distributing pan 6, and it will
thus be seen that the moisture passing be-
tween the distributing and collecting pans

1

.

.will be held within the confines of the jacket. :

The latter may be made of any desired ma-
terial, and its seetional corstruction will
render the same to be readily removed
should oceasion requive.  In conjunction
with the acket 29 a hood 30 is srranged

i
i

!

of ‘the jacket and being provided with an:
uptake 31 whereby ‘the moisture may e :

canveyed from the jacket. This uptuake may

be connected with the atmosphere, or dis-

charged to some other suitable point

H

~In the operation of the herein-described

tower the heated water will discharge from
the nozzle 28 upon the upper distributing
pan 6. By reason of the convexity of this
pan the water will readily flow over the sur-

i

face thereof, and accumulate within said’

pan, whence 1t discharges through the perfo-
rations 8 upon the collecting pan 7 immedi:
ately below.. In passing from the distribrit-
ing pan 6 to the collecting pan 7 the minute

streams of water encounter the film or sheet

-of the compressed air, as the latter dis-
charges from the -air nozzle immediately
above the coliecting pan,-and consequently

The air being under pres.
sure is - projected to the periphery of the
tower. structure; and thus effectually aces
upon all of the water, but the latter 1s pre-
vented splashing from the pans by reason
‘of thie upwardly-extending flanges thereon.
As the water falls:upon the collecting pun 7

the eoncave shape of the latter causes the !

B T Rty

water to flow down to the central portion of |

the pan, and at this point the water passes
through the openings 9 to the central por-
tion of the distributing pan 6 beneath said
colléetiug pan.  ilere the water s again

broken up .into - a multiplicity “of " siall

streams, dropping from the distributing pan

whien it has encountered, and falling to the |

collecting pan below. . The water is a second
time acted upon by the compresed-air in it=
transit fron: the ~econd distributing pan te

" the second - collecting pan. and this operi-
- tion eontinues through the entire height of

60

.-sired to reduce the water.
- pressure of the air is likewise gaged. as well

63

the structure from the top to the hottom. the
number of the distributing and colecting
pans being determined in accordanze with
the volume of water which it is dexired to
cool. and the temperature to which it is de-
TFurther:.sre, the

as the volume jssuing from the respective

ing pans, & plursiity of conc:ve

nozzles, by the conditions just referred to,
and by sinply adjusticyg the valves 22 9n
relation to the éhanbers 19, the volumie of

use in cooling water. it is perfealy obvious
that the same may be employed for cooling
other Hquids, and the invention is therefore

Pnot restricted to employment with water

alone.

Having thes deseribed the invention, what

s claimed as new:and desired 1o be seeuved
| by Letters Patent, 15— )

above the same to inclose the top of the-ix
cooler, said hood overlapping the upper end |

1. A cooling tower of the class described,
comprising a pivrality of distributing pans,
a - phoeality - of collecting  pans “asscuiated
therewith and alternately arranged with re-

© speet to the distributing pans, whereby each

of the collecting pans is adapted to receive
thie drip-from the distributing psn immedi-
ately above, and means arranged intermiedi-

. ate the edges of the distributing and col-

fecting pans. for subjecting the drip in-the
transit of the jiquid through the tower to
the action of -u conhing agent prujected un-
der pressure I an. inverted conical sheet
across the puth of the drip.

2. A cooling tower of the eluss deseribid.
£

compristng a plurality of distributing paps.
a plarality of collecting pans assoclated
thevewith and alternately arranged with re-
spect to the disteibuting pans. whereby each
of the collect sz pans is adapted o receive
the drip from the distributing pan immedi-
atel¥ above, cach of the distributing and col-
lecting pans having peripheral flanges, the
flanges of the coliecting pans overlapping
the: distribiiting pans to prevent splashing
of the water therefrom, and nieans for sub-
jecting the drip in the transit of the hiquid
through the tower to the action of u cooling
gent. ‘ i

3. A cooling tower of the class deseribed,
omprising a-plurality, of distributing pans,
a plurality -of collecting pans associated
therewith and alternately arranged with re-
spinet to the distributing pans, whereby each

“of the collecting puns is adapted to receive

the «drip from the distributing pan inune-
diately above. a pipe passing through the
distributing and collecting pans {or convey-
ing o cooling agent, and nozzles carried by
satd pipe and mrranged in the épaces hetween
each of the collecting pans and the distribut-
ing pan thereabove for directing the cooling

“agent aervss the path of the drip in the

teansit of the Hquid through the tower, cach
of said nozzles comprising a valve chamber,
and a valve ad]  stable relatively thereto.

4. A cooling tower of the class described,
comprising a plurality of convex distribut-
collecting
pins associated therewith and alternately
arranged with respect to the distributing
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While the tower has been discribed for -
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sarranged. with respect. to - the” distributing

“udapted to rece

2

pans, whereby é.ch of the collecting pansis !
adupted to receive the drip from the dis»-;
trihuting pan fmmediately above, each of |
the distrihuting and. coflecting pauns being
provided with flanges. the tlanges of the col-
lecting pans ovetlupping the- distributing
puns to prevent splashing of the Iquid from
the "pans, a. pipe pessing through tlie dis- |
tributing and collecting pans for conveying
a cooling aoent. and nozzles carried by sad
pipe and arranged nothe spaces between
each uf thecollecting pans and the distribut-
ing pan thereabove for direciing the cooling
agent across the path’ of the drip in the
transit of the liguid thirough the tower.

b, A cooling tewer of the class deseribed,
comprising a pluvality ‘of convex distribut-
ing pans, & plurality of concave collecting
pans associnted  therewith and  alternately

pans, whereby each of the colleeting pans is
o the drip from tne dis-
tuibuting pan inspediately above, each of

the disteibuiing and collecting pans being | -

provided witle flanges, the flanges of the col-
lecting pans overlapping the distributing
pans 6 prevent splashing of the Hquid from
the pausy @ pipe passing through the dis-
tributing and collecting pans for conveving
a cooling agent. aud nozzies cavried by said
pipe and artanged 1 ibe spaces between
cach of the'cotlecting pans and the distvibut-
ing pon therenhove for directing the cooling
agent across the path of the drip inthe
wran=tt of the Huyaid through the tower, each
of =aid nosziey comprising » valve chamber,
and-a valve adjustable relatively thereto.

6. A cnoling tower of the class deseribed,
comprising a supporting hase, a pipe .con-
nevied  thereta and projecting upwardly
therefrem for conveyme o cooling agent,
said pipe being fornmed of a plurality of
sapporting and discharging sections, a plu-
rality of collecting and disteibuting pans
carried by the supporting sections of said
pipe and-siternatelr arrunged velatively to
ench other, whereby the collecting pans are

adapted toe receive the drip from the dis-

089,748

t tiibuting pans, and means associated with
‘tha discharging sections of said pipe to-

-

direct the cocling ageut thercfreom across
the tower. ) )

T. A cooling tower of the class described,
comprising a sapporting base, & pipe con-
neclec - thereto and projecling upwardly
therefrom for conveying a cooling agent,
said p'pe being formed of s plavality of
supporiing snd discharging sections, 2 plu-
rality -¢f collecting and distributing. pans
carricd -by the supporting sections of said

50

; the drip in the transit of the liquid through -

60

pipe and alternately arranged relatively. to -

each other. whereby the collecting pans-are
adapted to receive the drip from the dis-
tributing pans, means associated with the
discharging sections of said pipe to direct
the eooling agent therefrom across-the drip

‘In the transit ¢f the liquid through the

tower, and a reservoitr arranged at the
bottom of the tower foi receiving the cooled
liquid from the bettom collecting pan. v
8. A cooling tower of the class deseribed,
comprising a supoorting base, s pipe con-.
nected theretoe and projecting upwardly
therefrom for conveying a cocling agent,
said pipe being formed of a plurality of
supperting and discharging sections, a plu-

65
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rality of collecting. and distributing pans -

icarried by the stpporting sections of said

pipe and alternately arranged relatively to
each other; whereby the collecting pans are

80

adapted to receive the drip from the dis- .

tributing paus, means gssociated with the.
dissharging sections of said pipe to direct the
cocding agent therefrom across the drip in-
the transit of the liquid through the tower,
and. a pipe carried by said base and. extend-
ing over the top of the tower for discharging
the liquid to he cooled into the tower.
In testimony whereof I affix my signature,
in the presence of two witnesses. .
JOSEPH WILLIAM BECX. -

~ Witnesses: IR

Cranves NunrniNg,

WrirLiad NUHREING.
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