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‘COOLING TOWER

“'William/'L.' M¢Grath,’Syracnse, N Y., assignor to Carrier
_ {Corporation; ‘Syracuse, ‘N, *Y., a:corporation of ‘Déla-
“Ware

. ‘Application'Noveniber2,:1949, Serial No, 125114
+ 10iClaims. (CL:261—25)

“This -invention ‘relates: to: cooling towers and, .more
,particularly, 'to a -cooling “tower‘for.icooling water de-
isigned-to.-eliminate:a separate fan motor and to :assure
nadequate ~distribution of ~water over: “the ‘decks :of “the
1cooling .tower.

Fhe -chief -object :in’ the «present invention :is 'to pro-

wide a-cooling tower:inexpensive finiinitial <cost,’designed-

+t0.:assure -adequate :cooling: of “water - distributed ‘thersin
by heat exchange relation with :air: directed 'tHrough the
tower-:and to_eliminate€lectrical :service ito- the ‘tower
rthereby: reducing installation -costs:

#An-object: of : the present invention is ‘to 'provide’ sim-

plified mechanism :for idistributing water:1in “the ‘cooling
tower and to-rotate’rthe ifan -employed to- direct air
sthrough ithe codling :tower,

Ao furtherobject: is:to’ provide: a “coolingtower inélud-
iingdecks:of :simplified - construction which' may beem-
iployed -at :low- cost,

+Ac:still: further <object +is sto provide a - cogling tower
-bf::simplified «construction by the -climingtion - of a fan
smotor.. "Other: abjects :of ‘my. invention ‘will  be Teadily
perceived. from “the following : description.

This :invention rélates ‘tora cooling ‘tower ‘comptising
-a:casing:including:a:plirality-of latticeswork sdecks com-
posed.of -impregnated :fibrous materidl, ‘each- deock “being
«off-set-from its:contacting :decks.'to “increase ‘ the amount
sofusurface for water ‘distribition. 5
«spray mechanism is tprovided ‘to ‘distFibute water “over
sthe tdecks. Theturbosspray :mechanism ‘rotates “a-‘fan
~connected-thereto to pass-airtthroughithe casing’in’coun-
sterflow irélation 'with' wwater distribuited ~over - the “decks.

A -samp -jis:disposed-in the ‘bottom-'ofithe “casing to ‘re-'

seewve:water falling fromthe decks. - Openings are ‘pro-
~vided iin. the ‘easing at: the ‘bottom ‘thereof, -dbove “the
-Sump, :tospermit air'to+be:drawn within the casing. “An

eliminator is placed at the top +of ‘the  casing 'to assist
1
sprevent. any :substantial .amount-of water *being “cartied
~offswith: thedischarged : air 'stream.

iThe cattached drawings iillustrate a preferred “embodi-
«ment :of . my iinvenion, in *which

Figure1'is :a ‘view /in -elevation of “the cooling tower
wofmy::invention;

Figure 2.is:a:sectional view-éf:the cooling tower.$hown
dAn:Rigure:1;

Figure 3-is:a plan-view «of ‘the cooling ‘tower “shown
<in :Figures i1 zand 2;

-Figure 4 is a:viewpattly -in-élevation -amd ‘partly -in
~section of - the ~water distributing -mec¢hanism;

“Figure:5 is:a fragmertary sectional ‘view ‘fllustrating
sthermanner 'inwhich the decks-are “supported ‘in the .cas-
Ang;

Figure °6-is -a-fragmertary . sectiondl view
“the ‘manner-‘in -which 'the
‘the casing;

‘Figure 7+is a plan- view partially ‘broken away..to -il-
Tzll'xsiate'the ‘staggered’ construction of the. .lattice-woik

ecks;

‘Figure'8.is'a view in elevation of a.deck:section;.and

"Figure'9'is an isometric view of the latiice-work.deck.

‘Referring “to‘the drawings, there is:Shown .a cooling
‘tower, including a casing 2 having a plurality - of .open-
‘ings of ‘louvers 3 adjacent the lower, portion .of .the rcas-

illustrating
sump “screen -is .supported in

‘iftg - to permit “exterior -air to be drawn.-within casing. 2

‘antd“a sump 4 ‘formed in.the lower portion of. casing 2
“to-receive ‘water distributed  within .the casing. in heat

‘In‘the casing, ‘tutbo-

the«diffusion-of -air: drawn through'the -casing ‘and .to'

2
-exchange :relation: with air-drawn- therein. “Sump 4iis
:below louvers:3:and :preferably has a :screen’ 5 ‘thereover
'to -prevent leaves .and the :like ‘being drawn through
Houvers 3 :and falling. into:sump 4. :Screen §- (referito
5 Fig:6):is:supported.in-a-métal frame 6 which rests apon
-a-bracket™7 secured to ithe-wall:of ‘sump:4,
Withincasing .2 sadjacent ito the- top ithereof:is a:fan
-8t :draw -air‘through:louvers 3 into the casing :and
to discharge the air from:-the casing. ‘Water: distribut-
‘ing mechanism’ 9 is- disposed <bélow “fan 8 ,and iServes
‘tordistribute swatervin-a desired :pattern-over a plurality
-of .;latticeswork - decks 10, supported ‘in - the casing: by
-means: of ca:screen:1¥: held in-a'metal. frame 12 :and:rest-
ingupon -a_Z :angle 12" secured rto - the ‘wall: Gf .casing
-2 (refer to Figure's). If desired, réinforcing means ifor
screen k1 may: be provided:although' this is not: generally
‘MEecessary. ‘ ‘
Atrthe'top: of icasing 2 adjacent to the opening ‘there-
dnm, :there:is rdisposed :a :pan-like member . 13, ssecured -to
rcasing:2:s0 as. to:form:in effect. a: continuation “thereof.
-Adisk-like :member 14 is ‘supported :inpan 13 over:the
<opening;in'the. casing:and :is'spaced from:the ‘opening ‘in
«the'icasing. Fan: §discharges. the -air ‘stream after its
:passage:in: heat-exchange counterflow:relation with' water
«in -the icasing ‘against disk 14; :the ‘air ‘stream +striking
:against:disk 14 :permits ‘moisture -carried ‘theréby to.col-
:lectonrthe  disk 14 and :to drain ‘into pan ‘13 and ‘to"re-
turn to -casing 2::over “the lattice-work . decks “therein.
Th:addition, disk I4¢serves to diffuse ‘to'some extent the
-force. .of :the::discharged air stream, by slowing ‘down
therair-stream sand tconverting velocity into : static pres-
-suresthereby. increasing the efficiency- of ‘the tower. -Disk
d44may:be supported 'by ‘means of ibrackéts ‘15 ‘secured
‘tothewall cof rpan k3 wherein desired to- casing"2.
‘The-lattice-work decks 10 :are ‘best ‘illustrated in Figs.
7, 8;:and?9. EBach:lattice-work deck is formed :of-a plh-
:rdlity ~of “impregnated fibrous “strips ‘716, 'exténding ‘ina
«desired “.direction, ‘and:a ‘second series. '6f ‘impregnadted
‘fibrous sstrips .47, “extending 4t a right angleto ‘the first
series of strips. Each strip is provided with -a<series of
‘spacedslots<18, extending from a longitudinal: edgethere-
wof:. - Fhe::$lots ‘ares'spaced “equal - distances “apart: - The
:slot-adjacent tone<end 19 of each stripis spaced’-a ‘less
rdistance:from that<end vof ‘the strip ‘than ‘the-distance  be-
45 “tweenithe slot :at: the opposite end 20 'of 'the- strip -and‘the
roppositerend: of -the strip. These slots- are so spaced in
:order:to:permit :a :series -6f decksto 'be ‘assemibled “with
:the strifis:of reach: deck 'in-staggered relation, -one “deck
rbeingturned :at.-a right angle -toits ‘contacting deck “to
50 -offsset cthe :strips:in-one ‘deck from ‘the: ‘strips ‘in ‘the<sec-
sond:deck; :therebyincreasing ‘the amount - of ‘surface ‘af-
:fordetl: toplace water in: heat exchange ' relation “with
-air :passing rthrough ‘the “casing. ~The decks are: formed
“by reversingustrips of: the-second - series in-order that ‘the
55 'slots ‘may rbe -disposed ‘adjacent ‘to one -another ‘to ' form
ithedeck. . Each-§lot preferably thas a-width ‘substantidlly
-equal:to the thickness-of a -strip in>order that: the strips
‘may-be. fractionally ‘interlocked 'to 'hold - ‘the - deck” as+a
‘onit.. Rt is’important ‘in ‘my ‘invention’ that the ‘width -of
60 'the:strips:16:and: 17 be disposed-in the directions -of *air
flow and water flow to increase the ‘hedt-exchange:’be-
‘tweenthe air and the ‘water: The ' strips. themselves by
rsuch idisposition-are ‘used ‘as ‘heat- exchange: surface thus
seliminating splash ‘decks. The air ‘passing in-counter-
65 “flowzrelation ‘with!the- water ‘being cooled ‘is-being broken
‘continuously. ‘into separate -streams ‘by striking-the edges
of thesstrips thereby: greatly ‘increasing the‘heat exchange
ceffect tbetweenthe -air: and ‘the -water. o
The strips, 316:and 17, smay be formed of ‘anysuitable
70 . fibrous “material’ which ‘s ‘sabstantially ‘water ‘repéllent.
sFihave found' that 'suchstrips ‘may - be formed “from ‘a
‘water-aid sorganic:fiber : sheet 'saturated ‘with -a “presstire
‘still - asphalt -having ‘a melting ‘point of .about 170°
‘Fahrenheit: The iwater:laid .organic fiber sheét :may ‘be
~prepared:by forming the:same<on ‘a paper machine;: press-
ring ‘and ‘drying  the :sheet con -the. paper ‘machine; ithen
transferring the sheet to asaturating ‘tank ‘wherein :at
-least -an equal -amount. of ‘asphalt:is .incorperated linto
<the -fibrous-sheet: by -dipping ~the - sheet - into ‘a sbath rof
-asphalt ata-temperature of about:400° Fatrenheit. The
-saturated sheet is-removed from ithe.asphaltdhath, partiaily
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cooled, réwound, and die cut to form the strips 16 and
17. ‘While, preferably, the strips 16 and 17 are single-ply,
if desired, a two-ply strip may be employed. In such a
case, the sheet described may be laminated by applying a
film of oxidized asphalt having a melting point of -about
222-235° Fahrenheit to one sheet and securing it' to a
second sheet by means of rolling pressure. The two-ply
sheet may be cooled and then cut to shape as described.

It will be appreciated, of course, any suitable fibrous
material may be employed for this purpose. The various
fiber strips need only be sufficiently strong to support the
weight of decks placed thereon. If desired, saturated
roofing felt may be employed. e

The water distributing mechanism 9 includes a supply
‘pipe 25 connected to a source of water it is desired to
cool. A pump (not shown) supplies water under pres-
sure to pipe 25. A second pipe 26 extends upward irom
pipe 25 and serves in effect as a shaft for the water d1.s-
tributing sprays. Pipe 26 has its end ciosed as shown in
27 and terminates in a rounded knob or seat member 28
for a purpose hereinafter explained. Opening 29 is pro-
vided in:pipe 26, connecting the interior of the pipe 30
with a chamber in a spinner head 31 surrounding pipe 26.

Spinner head 31 includes a chamber 32 connected to
the interior of pipe 26 by openings 29 and a plurality of
curved arms 33 terminating in nozzles 34, Water under
pressure from chamber 32 flows into arms 33 and strikes

- the corners in the passages therethrough, - causing the
spinner head 31 to rotate. Rotation of arms 33 permits
water to be discharged from the nozzles over the lattice-
work decks 10 in a directed path of distribution thereby
eliminating distributing decks and spray nozzles.

Spinner head 31 includes an upper portion .34’ which
rests on seat 28. A chamber 35 is formed between por-
tion 34’ and the closed end 27 of pipe 26.  Chambers 35
and 32 are connected since water may pass between the
exterior wall of pipe 26 and the interior walls 36 of
spinner head 31. Spinner head 31 terminates in a shaft-
like portion 37 on which is mounted fan 8. A vertically
extending opening 38 in shaft 37 is closed by seat 28
when the mechanism is at rest. Horizontally extending
openings 39 extend from opening 38 in shaft 37 to the
exterior surface of the shaft for a purpose hereinafter
explained. ‘

When water under pressure enters chamber 32, it
immediately is forced therefrom through the passages
between the interior wall 36 of spinner head 31 and the
exterior wall of pipe 26 into chamber 35. Such water
pressure is sufficiently great to raise the spinner head from
seat 28 and to cause immediate rotation of the spinner
head. = In order to prevent such pressure being so great
as to raise spinner head 31 to permit its release from pipe
26 the openings 38 and 39 are provided to permit water
in chamber 35 to bleed off during operation of the device.
Such ‘water may be returned in the casing over the
lattice-work decks 10. As the water pressure lifts the
spinner head 31, the vertical passage 38 in shaft 37 is
opened, permitting water to flow therethrough and
through openings 39 automatically releasing a portion of
the water pressure in chamber 35, Pressure in chamber
35 is thus maintained in an amount sufficient to com-
pensate for thrust forces, weight of the spinner head and
fan, etc. so that the device always operates on a film of

water thus greatly reducing friction during rotation of -

the nozzles and the fan. :

In operation, water to be cooled passes under. pressure
thru the supply pipe 25 and is forwarded to the spinner
head 31. Water under pressure passing through the arms

33 of spinner head 31 strikes the corners of the passages

and causes the spinner head 31 to rotate, thus distributing
water through the nozzles over the lattice-work decks 10.
At the same time such pressure raises the spinner head
to reduce friction and to permit ready rotation. Fan 10
is connected to spinner head 31 and rotates therewith,
Rotation of fan 8 draws air through the inlet 3 intc the
casing and directs such air in counterflow heat exchange
relation with the water dripping from the various decks
10. The air is discharged against eliminator 14 which
serves to remove moisture being carried off with the dis-
charged air stream and to return it to the decks 10 and
also to diffuse the air stream.

The cooling tower provided by the present invention
may be constructed inexpensively due primarily to the

construction of the lattice-work decks and to the elimina- °

tion of a fan motor. = The lattice-work decks are com-
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posed of comparatively inexpensive material which may
be easily assembled and arranged in place in the tower,
thus decreasing the cost ofrassembly and material.

The water distributing“mechanism adequately distrib-
utes water over the decks and also serves to rotate the
fan thereby eliminating a separate fan motor, and
decreasing the cost of construction. My invention per-
mits the elimination of so-called splash decks and spray
nozzles since the construction provided distributes the
water in a predetermined pattern of distribution. It will
be observed a simple, novel bearing construction is .pro-
vided to reduce friction during rotation of the water
distributing mechanism and fan.

While I have described a preferred embodiment of my
invention, it will be understood my invention is not lim-
ited thereto since it may be otherwise embodied within
the scope of the following claims.

I clamm: .

1. A lattice-work deck for a cooling tower comprising
a series of rectangular strips of asphalt impregnated
organic fiber material -€xtending in a first direction and-a
second series of similar rectangular strips:of impregnated
organic fiber material extending at an angle to strips in
the first series and frictionally interlocked therewith by
means of spaced slots extending from longitudinal edges
of the strips, the slot at one end of each strip being spaced
a greater distance from that end of the strip than the
distance between the slot at the opposite end of the strip
and the opposite end of the strip, the deck being adaptéd
to be disposed with the edges of the strips opposed to
the air passing through the cooling tower.

2. In a cooling tower the combination of a casing,
lattice-work decks in the casing, each deck comprising a
series of impregnated organic fiber strips extending in a
first direction and a.second series of impregnated organic
fiber strips extending at an angle to the strips to the first
series and interlocked therewith, lattice-work ‘' in -one
deck being offset from lattice-work in a contacting deck,
means to support the decks in the casing; a fan for passing
air through the casing, means for: distributing water over
lattice-work decks in the casing, said distributing means
comprising a spinner head 'rotatably mounted in the
casing, nozzles connected to the spinner head to distribute
water over the decks, pressure of water entering the
spinner head in nozzles rotating the same, the fan being
connected to the spinner head whereby rotation of ‘the
spinner head rotates the fan to draw air through the
casing in heat exchange relation with water being cooled
said fan being disposed in the upper portion of the casing
adjacent and opening therein, an eliminator - disposed
above the casing opening spaced therefrom to eliminate
water from the discharged air stream and to diffuse the
air stream, and means for supporting the eliminator in
predetermined position.

3. A cooling tower according to claim 2 in which the
eliminator includes a pan member disposed adjacent the
opening in the casing, said pan having an opening therein
through which the fan discharges air from the casing,
and a disk disposed above the opening and spaced there-
from serving to eliminate water from the discharged air
stream and to diffuse the air stream, the disk being
mounted on brackets supported by the casing. .

4. In a cooling tower, the combination of a casing,
means for passing air through said casing, means for
distributing water in said casing, a plurality of lattice-
work decks superposed on one another, a sump in the
lower portion of the casing to receive water falling: from
the lattice-work decks, a screen over said sump, and a
second screen spaced from the first screen to support the
lattice-work decks, said casing having a plurality of open-
ings therein between said screens to permit ingress of air
into the casing, the lattice-work being formed of im-
pregnated organic fiber material, lattice-work: in one
deck being off-set from lattice-work in a contacting deck
to increase heat exchange between the air and the water
being cooled. ) .

5. In a bearing construction for rotating mechanism
the combination of a liquid supply pipe for liquid under
pressure, a spinner head mounted on said supply pipe
capable of rotating movement and of movement in a di-
rection longitudinal of the supply pipe, the spinner head
including a housing forming a chamber, curved arms ex-
tending from the chamber terminating in nozzles, open-
ings in the supply pipe permitting passage of liquid into
the housing chamber, pressure of water falling through

-
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the curved arms causing the rotation of the spinner head,
said head having a shaft-like portion, a member to be
rotated mounted on said portion, said portion having
openings therein connected to the housing chamber where-
by water under pressure penetrates between the housing
and the supply pipe to raise the spinner head from the
pipe to reduce friction, such water falling through the
openings in the shaft-like portion to maintain a desired
film of water between the head and the supply pipe.

6. In a cooling tower, the combination of a casing,
a spray member for distributing water in the casing, pres-
sure of water entering said member rotating the same, a
fan comnected to the spray member and rotated by ro-
tation of said spray member, a plurality of lattice-work
decks superposed on one another, lattice-work in one deck
being offset from lattice-work in a contacting deck to in-
crease the heat exchange between the water and air
drawn into the casing by the fan, air and water passing
through the casing being disposed in counterflow rela-

tion, means to support the lattice-work decks in the casing, ¢

said spray member comprising a supply pipe supported in
the casing, second pipe extending therefrom, a spinner
head mounted on the second pipe capable of rotating
movement and of movement in a direction longitudinal
of the second pipe, the spinner head including a hous-
ing forming a chamber, curved arms extending from the
chamber terminating in nozzles, openings in the second
pipe extending into the housing chamber, pressure of
water flowing through the curved arms causing the. ro-
tation of the spinner head, said head having a shaft-like
portion, a fan member secured on said portion, said por-
tion having openings therein connected to the housing
chamber whereby water under pressure penetrates be-
tween the housing and the second pipe to raise the spinner

head from the pipes to reduce friction, such water flowing :

through the openings to maintain a desired film of water
between the head and the second pipe.

7. A cooling tower according to claim 6 in which the
shaft-like portion includes vertical and horizontal open-
ings and the second pipe terminates in a portion on which
the spinner head rests before water pressure is applied
thereto, said portion serving to close the vertical opening
in'the shaft-portion before water pressure is applied.

8. In a cooling tower, the combination of a casing,
means for distributing liquid in said casing, means for
passing air through said casing in counterflow relation to
the air, a plurality of lattice-work decks superposed on one
another, the lattice-work in one deck being off-set from
lattice-work in a contacting deck with the width of each

[~
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deck disposed in the direction of movement of the air to
separate continuously the air stream passing through the
casing thereby increasing the heat exchange between the
air and the liquid being cooled, said-lattice-work in each
deck being formed of a series of impregnated organic fiber
strips extending in a first direction, and a second series
of impregnated organic fiber strips extending at an angle
to the strips of the first series and interlocked therewith,
the edges of the strips facing the counterflow of the air
and the liquid and means to support the lattice-work decks
in the casing, each strip having a series of spaced open-
ings extending from a loqgitudinal edge thereof, the open-

'ing at the end of the series being a greater distance from

one end of the strip than the distance between the open-
ing at the beginning of the series and the opposite end
of the strip; lattice-work in ome deck being turned at-a
right angle to lattice-work in a contacting deck to offset
the strips in one deck from the strips in the second deck.

9. A cooling tower according to claim 8 in which the
strips comprise organic fiber material impregnated with
asphalt in at least an equal amount by weight,

10. A cooling tower according to claim 9 in which
the openings in the strips are in the form of slots, each
strip. being identical in contour whereby strips of the
second series may be reversed to form joints with strips
of the first series, the slots in each strip having a width
substantially the same as the thickness of the strip to
assure frictional engagement between the interlocked
strips.

References Cited in the file of this patent
UNITED STATES PATENTS

Number Name Date
976,246 Alberger ________._____ Nov, 22, 1910
1,378,372 Waite __________________ Mar. 29, 1921
1,420,722 MacLachlan —..________ June 27, 1922
1,486,032 Pourcel e Mar. 4, 1924
2,042,127 Sayles e May 26, 1930
2,062,090 Gaarderetal, __________ Nov. 24, 1936
2,197,970 Elmer . ____________ Apr. 23, 1940
2,356,653 COX e Aug. 22, 1944

) FOREIGN PATENTS

Number Country Date
25,053 Great Britain __________ Nov. 20, 1908
465,056 Great Britain .o ..______ Apr. 29, 1937
496,051 Great Britain —_________ Nov. 21, 1938



