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- LOUIs B. ALBERGER,&EJEGREENWICH,- CONNECTICUT, ASSIGNOR TO 'ALBERGER CON-

_ To all whom it may concern: -

976,246.

DENSER COMPANY, OF NEW YOREK, 'N. Y., A CORPORATION OF NEW "YORK.

o COOLING-TOWER.

o

) ~ r's.ﬁeciﬂcatian of Letters Patent.
- Application filed October 1, 1909, Serial No.

520,580, .

L

‘Be 1t known that I, Lowvis R. 'ALB_ERGE}R,} a

- citizen of the United States of America, re-

siding at Greenwich, in the county of Fair-

field and State of Connecticut, have invented

certain new and useful Improvements in |

.Cooling-Towers, of which the following is a

- 10.

specification, reference being had therein to

the accompanying drawing.” = _ ,
My present. invention relates to an im-

provement in cooling towers, the function of

~ which is to cool water or”watery liquid, or

18
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some other similar liquid, by distributing. it
* 1n such a manner that a large surface will be

exposed and acted upon by a current or cur-
rents of air. The invention relates more
particularly to that special type of cooling
towers in which the lignid is spread out or
sprinkled over surfaces formed by boards
geometrically arranged in a regular manner
i1 the tower or over other surfaces provided
by the use of wire-cloth, earthenware, or other
materials, and in which the air is drawn
through the filling and then discharged to

 the atmosphere by means of a fan or me-

- chanical ventilator; and the invention fur-

ther relates to that kind of a cooling tower
In which the action of the fan may be dis-

fah in its operative -positidﬁ in the tower,
that-1s to say, for transferring it from its
non-obstructive or idle position to its active

<
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position, and also in means' for applying

pressure to a fan-actuating motor "at sub-

60

stantially the same time as the transposition -

of the fan from its idle to its active position

and 1t also includes and combines various

details and peculiarities in thé construction,

arrangement and combination of parts sub-

stantially as will be. hereinafter described
and claimed. P
In the accompanying drawings, illustrat-

1ing my invention, Figure 1 is a vertical sec-

tional side elevation of my improved cooling

tower having an elevated stack and showing
stack and representing also the hydraulic
idle position below the stack to its active

osition therein. Kig. 2 is a similar detail
partral view in partial section of an alter-

hydraulic pressure the fan from its inactive
and non-obstructive position below the stack
to its live position in the stack. Fig. 3 is an

enlarged sectional detail-of the hydraulic

~ continued when desired and the flow of air |

30

obtained by a natural draft through the ac-
tion of a stack or chimney, in order that the

- best results may be obtained with the sim-

39
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4_5; | construction and operation. -

~

-
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 the same principle in a different form of

 tioned, a leading object, of the present in-
~ “vention is to enable the conversion of the

Plest construction, and so that the same tower-

may at one_ time- be operated with a me-
chanical circulation of the air, and at another
time by a natural draft, and at another by a

‘combination of the two circulations.

In my co-pending application for Letters
Patent for cooling towers, filed Oect. 1, 1909,
Serial No. 520,579, I have described examples
of this type of cooling tower, and in the pres-
ent invention I am extending and app ying

mechanism with certain -added features of

[

might be men-

Among many objects which:

tower from a natural draft to-an artificial
draft tower to take place at practically the
same-time with the application of the water
pressure for driving the fan, and preferably
through:the same means... .~ .~ =

~The ‘invention, therefore, consists essen-

' ﬂ-"

tially in fluid pressure means for placing the

i
l
-!

figures of the

cylinder shown in Fig. 1, the pressure with-
in which lifts the fan and its shaft.
~ Similar characters of reference designate

arrangement for lifting the fan from its

l
,p
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the fan situated in its active position in said

75

native arrangement of means for lifting by

80
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corresponding parts throughout the different.

awing. _ _

1 designates the main shell of a cooling
tower. It is cylindrical in form and may be
of any suitable material. - Above the main

shell 1 is a conical section 2. which reaches _

from the diameter of the main shell 1 to the

90

smaller diameter of a superposed stack or

draft chimney 3 which may be elevated to-
any desired height and is employed for fp]:w:}— N
ducing a natural draft. I present this form

of shell and stack, however, only as speci-

95

mens, and with no idea of being restricted

thereto, for obviously .the invention is ap-

plicable to other forms, including the form

in which the entire tower may have the same

diameter throughout. Inside of the main

100

shell 1 1s a filling 4 occupying the interior

of the shell from the bottom up to a suitable -

point below the conical section 2, and con-

sisting of any desired material such as is

customarily employed for this purpose.
5 denotes a pipe which conveys to the

tower the heated water which is to be cooled.

It enters the lower portion of the tower and

105
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~ then .passeé up weentraiiy therein, having aj:" 15 1s elevated to its ﬁctiﬁe. posit’i(:m__,l it comes
directly opposite to the nozzle 19 where the

its upper end a distributer 6 consisting of

- several horizontal perforated arms through

" the 'base of the shell 1 is a foundation 7 hav-.

which the water has exit and can spread in a
sheet or spray over the top of the filling,
downwardly through which 1t passes. At

ing piers on which the shell rests. In this

foundation is a well or receptacle 8 that re-

10

ceives the water falling downwardly irom

-above through the filling, said ‘receptacle 8

) having a removal pipe 9 through which the.

. water 1S carried off. In the foundation 7 and

15

around- the bottom periphery of the shell 1

are openings or interstices 10 between the

- plers. through which the atmospheric air

. passes into the bottom of the shell 1 and

20

thence upwardly to the tower. There may
be any desired number of the openings 10

devised and applied in any preferred. way,

~provided-only the object is gained of admit-

- ting alr at the base of the tower. From the
- -well 8 leads a pipe 21 -which extends to a cen-
. trifugal pump-22 operated'by a suitable mo-
tor 23! Said’ centrifugal pump, which may

25

-~ 1ts. water supply from some other point. if:

- 30

35

be of any desired type or variety, may take

desired, but it is found convenient to con-

" nect it with the well 8 by the pipe 21. Fur-

thermore; a pipe 18 runs from the centrifu-

-gal or turbine pump 22 to a water motor 15

against which water is discharged in a jet

from:the nozzle 19 at the end of the pipe 18,
thus enabling. the motor-15 to be actuated.

Said motor 15 may be a Pelton water wheel

- or any other suitable water motor,

~mounted on a.vertical shaft 12: In the ex-:

11 denotes an example of fan which is

ample of the invention, illustrated in. Fig.

. 1s° a piston 24 which -carries a step-bearing

- 25 that receives the lower end. of the shaft
- 12; thus permitting: shaft 12 to rotate in the

50

_step-Bearing and' upon' the' piston 24. The
" movement of-the piston' up and down ob-
‘viously carries with- it the: shaft 12 and- the.

lifting the motor 15 to a

1

jet of water issuing therefrom can impinge

upon the blades of the motor and thus ac-
tuate the latter. The introduction of water

pressure into the cylinder 16 below the pis-
ton 24 results in lifting .the shaft 12 and

thus raising the fan into the stack 3 and

water jet will drive the same. This intro-

duction of pressure into the cylinder.16 may

be accomplished in a variety of ways, and

end thereoif and connecting with some suit-
able source of water supply, as, for 1nstance,
the water pipe 18 which runs from the
centrifugal pump 22. Cylinder pipe 17 is

preferably provided with a valve 20 out-

side the tower for controlling the water
passing through it. By opening the valve
20 and allowing the water pressure to enter
the cylinder 16,.the piston 24 and shaft 12
will be raised, the fan placed in active po-
sition in the stack, and the motor lifted to
the point where it. will receive 1its actuating

pump 22 thus in this arrangement of parts

supplies water through the pipe 18 to drive
the motor 15, and alse supplies the pressure
which is talken through.the pipe 17 to the
hydraulic cylinder to lift the motor and fan

-to their active position. T |

one means for so doing comsists of a pipe
17 entering the cylinder 16 near the lower

point wheresthe
75

86

96

Tt is not necessary, of course, for the motor

15 to be always.- changed from.one position

to another, for obviously an arrangement .
may be made wherein said motor will re--
main at all times in the same horizontal -

plane, and, of course, will only become active

| fan shaft, as 81, not being wertically mov-

able; while the fan 26 is susceptible of be-

105

ing changed from an inactive and unobstruc- |

tive position to- an active position' in the

stack. In Fig. 2-the same form of stack. is-

indicated as is shown in Fig: 1, having-the

‘pressure.. The operation of the centrifugal

100"

- 40 1, this shaft 12-also carries the Pelton water | when the water jet 1mpinges thereon, while
‘wheel 15-or other suitable motor. Moter 15 | the fan will- be movable relatively to the
actuates the shaft 12 and thus drives the | motor. In Fig. 2, I have shown an.alterna-
fan' 11. 16 denotes a- hydraulic cylinder | tive arrangement of my invention wherein

. offany suitable kind which is supperted by | such is the case, the motor, as 29, not being - =

49 the framework at 18! Within cylinder 16 | lifted up and down with the fanj; and the 119

115 -

water motor: 15 and fan 11, which in the"| shell 1, the conical part 2, and’the super-

b5

~are idle and: inactive. When- the fan 11 is

60

85
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present example: are described' as securely

Tastened to said’ shaft. Pan 11' and motor:

15:are stiown in- Fig. 1 in full lines in their
active operative position, and' in dotted’ lines
in- the: position that they occupy-when- they

in' its- active’ position it-fills the staclk: 3; as

~sufficiently below the-stack:3:to-be out of thie

way se that it _wiH%_nGt"f; obstruct the' passage
oi” the- air flowing- through the tower as the

result of a-natural-draft. - When-the motor

—

‘supported: in the stack 3. =

posed’ nmatural draft stack-8. The fan 26
is provided with a cylinder 28-securely fas- -
tened thereto in some suitable way, which

cylinder has a vertical play in a bearing:27

and has a pipe 30 running entirely through

120

81 denotes- a- rotary shaft which is holloﬁ- :

the interior: of the fan-carrying cylinder 28. -
Thus the shaft 31 passes through the lower ~

end of the cylinder 28, and said cylinder is

. 13.0'_; _

movable up and down: on the shaft and on

i
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0 shewn, and when rotated ereates-an artificial | its length.” The upper end of the 'shaft 31 12°
%’” “draft: In its inactive- pesition, this-fan is | has a ring or disk 32:thereon which fits-into




 Motor 29 is fixed on

o

Securing it at an
- vertical length oiy

T 976,248

the disk 32. Iiakewise on th_é shaft 81 1S |
the Pelton water wheel or other motor 29

the motor 15 of Fig. 1. |
shaft 31 so as to revolve

which is similar to
therewith, and is provided with means for
desired position in the
shaft 32, not being ad-

~justable up and down on the shaft except

10

-pu'mdp 1S in operation and-

15

by changing the securing means, so that the
motor remains in position to be driven by
the water jet issuing from the nozzle. 19 on
the end of the supply pipe 18 whenever the
) pressure is sup-
26, however, is splined or
shaft 31, as shown at 34, 1n

plied. The fan
feathered to the

- order that it may readily move up and down

20

- end of the pipe 30 which
. center of the shaft

30

end supported in the
~ r1ed by a part-of the

thereon, and at the same time will be so se-
cured thereto as to revolve therewith when
the shaft is driven. Shaft 81 has its lower

framework. The upper
passes through the
of the cylinder 28.

It will be apparent,

' therefore, that when the pressure from the

pumnp is passed through the pipe 30 and de-
livered into the interior of the cylinder 28,
the result will be to lift said cybnder up

Anto the position shown in dotted lines in

Kig. 2, the cylinder carrying with it the fan
26, so that the latter will bgtransfe}:‘req from

In this case, as in the piping in Fig.

| 1, the pipe 30 which carries water to the

35

cylinder

31 opens into the interior.

step bearing 332 car--

28 connects with the main water |

supply pipe 18, and is preferably furnished -

with a controlling valve 83 outside of the

-tower. Any suitable centrifugal, tirbine, or

" other pump may be utilized

. 40

- of the invention shown in Fig.

45

for pumping
the water through the pipe 18 in the form
_ 2 1n like man-

ner as 1s done in Fig. 1. S

Although I have represented two ways' in
which hydraulic pressure may be conveyed
to the operating mechanism for the purpose

~of transferring the fan from an inactive to
~.an active location, yet it will be manifest

50

that the invention is susceptible of many
other modifications. A hydraulic cylinder.
15 only one example of means that can be

~emplayed for.utilizing the proper actuating

" B5

_going explanation when the pressure is

the fan can

pressure -whereby

- % &

m

~the hydraulic cylinder 28, not only will the

.30_

- the filling and through the cooling

. +

-G8

fan be placed in active position, but it will
be driven as well at substantially the same
when the fan is thus operated
8 strong draft of air will be drawn t rough
| tower.
the pressure is off from either ¢cylin-

When

~ der, the fan will drop from one position to

he other and obviously will cease to oper-

: h an be placed in |
aetlve position at the same time that the.
- motor 1s started. Obviously from the fore-

" ate the moment the pressure is withdrawn |-

| from' the motor. When the fan drops down
into 1ts inactive position, the natural draft-

will be allowed to pass through the tower.
- Many variations in the construction and
arrangement of the hydraulic cylinder, as
also of the other parts,
out departing from.the invention so long as
the idea is preserved of employing. a pump

may be made with-_

70

L
[

or fluid-pressure means for transferring the

fan from its nonobstructive or idle position
to 1ts active and operative posttion, as this
forms the essential idea of the invention.

Sometimes the fan is driven by the water

motor, but it is conceivable that it may
be actuated by other means; and I therefore
reserve the liberty of driving it in any- de-
‘sired way provided fluid pressure is availed
‘of for the purpose of changing the position

The two functions of changing the position
of the fan, and also of actuating it, may take
place at practically _
may also occur at different times, and some-
“times they may occur through the same pres-
sure system, which latter 1s susceptible of
more or less modification in the accomplish-
nient of the result in view. The hydraulic
cylinder shown may be used with air or
other fluid pressure, and other means may
be employed for using water, air or other

-kinds of fluid pressure. _ _
Having thus described my invention, what -
and desire to secure by Let-

I claim as new
_ters Patent, is: . o

1. In a cooling tower, the combination
with a shell, of a stack for producing a nat-
ural. draft, a fan for drawing air through
the shell, a fan-actuating water motor, and
fluid-pressure means for actuating the motor
and for placing-the fan in operative position.

2. In a cooling tower, the combination

-with a stack susceptible of producing at
times a natural draft, of a fan for d awing
the air through the tower, and a hydraulic:

‘pump for actuating the fan and for placing
1t 1n an operative position. -

79

80

| of the fan from being idle to being active. _
8

the same time, but they

100
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8. In a cooling tower, the combination -

with a shell and a filling therein, of a me-

‘agency ‘being transferable from an active
position to an idle position, in which latter
a natural draft is permitted, a-motor for ac-
tuating said agency when in its active posi-
tion, and means for driving said motor and

for placing the draft-creating agent in its

‘operative position.
_ 4. In a cooling
with a shell and a filling therein, of a nat-
ural draft stack, a fan capable of drawing
alr through the shell, a fan-actuating water-

| motor, and a hydraulic pump for driving:

|

the motor and placing the fan in position to
create an artificial draft. |

5. In _a cooling tower, the combination
with a shell, of a stack for producing a nat-

tower, the combination

| chanical agency for creating a draft, said

115
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130
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ural draft, a fan for drawing air through | 8. Ih & eooling tower, thé éombination 26
-the shell, a fan-actuating water-motor, and | with a shell and a filling therein, of a me-
means for placing the motor and fan 1 ac- chanical agency for creating a draft, means -

. tive position and removing them therefrom. | for actuating 1it, and fluid-pressure means
-5 . 6. In a cooling tower, the combination for transferring it from an idle position to
‘with a shell and a-filling therein, of a fan | an active posttion. . - 25
located -above the filling, a natural draft| 9. 1In a cooling tower, the combination
stack, a fan-actuating water-motor, a shaft | with a shell and a filling therein, of a stack

~ carrying the fan and the motor, a cylinder | for producing ‘a natural draft, a fan for

19 recelving pressure for the purpose of lifting | drawing the air through the tower, and a

the shaft and placing the fan and motor in | fluid-pressure pump for placing said fan 1 30

active position, and means for supplying | its operative position. . |

water pressure to the motor. . | In testimon “whereof I'a‘ﬁx;my signature
-~ 7.In a cooling tower, the combination | in presence of two witnesses.. -
15 with a stack susceptible of producing at | LOUIS R. AL.BERGER.'

times s natural draft, of a fan for drawing | . -

the air through the tower,-and fluid-pressure | -Witnesses: -

means for placing it in its operative posi- | = RB. M. Hopkixs, -
~tion, . - B ~W. 8. Doran.
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