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| Apphoatmn filed Aprll 17, 1893 Serial No. 470,683. (No model y

 To all whom it may concern:

- have invented a certain new and useful Im-,

‘Be it known -that I, GEORGE A. | BARNARD
of the city, county, a,nd State of New York

provement in Apparetus for Cooling or Con-

den51n0'Flu1ds, of which lmprovement the fol-

- lowing is a specification.

~ anapparatus for cooling or condensing fluids,

Io

“struction, and readily accessible for remova] |

_ZFJ

The object of my 1nventlon is to provide

in which the cooling surfaces.shall- be S0 dls-

posed as to thorou frhlv and effectively utilize
the volume avallable within a determined ca-

pacity, and which shall be inexpensivein con-

oloanmg, Or repair.

- Tothis end,my 1nventlon enelally stated

consists in the eombma,tlon of an molosmﬂ'
case or shell, fluid supply and discharge pas-
sages leadmfr toand from said case, a,nd a fill-
iIng or'body of piled or woven rods or wire,

mterposed between the supply and discharge

- pipes; also, in the combination of an molos-

ing case, fluid supply and discharge passages,

- an mterposed piled or woven rod filling, and

30

an air blast pipe discharging intoand through
said filling; also, in the combma,t,lon of an in-

closing case, fluid supply and .discharge pas-

sages, an interposed piled or woven rod ﬁllm g,'
and an exhaust steam connection. - -

The improvement claimedis heremafter

fully set forth. - |
In the aocompanymw dmwm gs I‘lgure lis

- avertical central section throuﬂ*h an: appa,ra,-

35

'_ 4o'

~an Inclosing case or shell 1, which, asit is not

tus illustrating an emhodlment of my inven-

tion; Fig. 2,a sumla,r section showmﬂ'a, modi-
ﬁcat1on thereof Fig. 3, a partial vertioal sec-

tion on an enlarﬂ'ed sca,le showing the filling
in piles or ldyers, and Figs. 4 and D, trans-

versesections,alsoonan enlarwed seele ehow- |

ing an interwoven or meshed filling.
In the practice of my invention, I prowde

ure, may be of any preferred material, as

‘brick, sheet metal, or -wood, and may be of

- cwcular reotangule,r or irregular cross sec-

50

tion as deelred and of such d1mehsmns as are

desirable under the conditions of service.

cal position, in order toadmit of the traverse

pipe.

‘tion of n‘tawty, and may be either Wholly
-open at top, asshown in Fig.1,0r be provided
with a cap having an opening or a series of
‘perforations, as preferred The lower end of zs
‘the case is closed by a bottom plate 2, from
‘which is led a discharge pipe 3, the outer open

end of which is located 1n or above 2 lowe1

| delivery receptaele 4,

A supply pipe 5, the end of Wh1eh 18 pref- 60

erably prowded "‘-"Ith a perforated spreaderor
sprinkler 6, in order to distribute liquid in a
series of ﬁne streams or jets, is located above

the case 1, its exit end and sprinkler prefer-

ably pro_]eetmn' into the case, in order to pre- 63

vent the dispersion of liquid outs1de thereof.
The interior of the case, between the sup-

ply and discharge pipes, is subeta,ntla,lly filled
by a body or ﬁllmﬂ' 7,0f material so arranged

cooling surfaces, and small or narrow inter-

posed passages orinterstices for the traverse”

of fluid from the supply to the discharge
T'o this end, the filling 7 ig most: de-
sirably composed of small rode Oor. wires,

placed as closely together as is oompa,tlble
with the passage of fluid between them, and
{ ' made preferably of metal, although other ma-
terials may be used if desu'ed The goeveral |
members of the filling may be arranged either 8o
In layers or piles,-as shown in Flg 3, or be |
interwoven into sheets or netting ha,vmg a

series of meshes, as in Fig. 4, a,nd in the lat-

‘ter case, theinterwoven cs'.heets or hettmcr may
‘be piled one above another; or they may be 8z

coiled or rolled, as indicated in Fig. 5. A
smgle sheet may be rolled eplrally, or a se-

ries of sheets may be rolled one around an-

other. -

as to present a series of closely sub- divided 70. |

75

By the employment of olosely ad,]omm 90

| rods or wires as a filling, as above deeerlbed
{ avery largeamount of coolmo' surface may be

| presented within a comparatlvely small com-
sabjected to any substantial den'lee of press-.

pass, and wire being a good conductor, the

stices or passages between the wires will be
thoroughly and rapidly effected. 1t will also
be seen that the filling may be readﬂy re-
ing, renewal, or any other purpose. .

The ﬁllmn* 7 18 herem shown as resting

and discharge of liguid throucrh 1t by the ac- | upon a greted or skeleton frame support 8

1 cooling of liquid passing through the mter- 05

|-moved and replaced when required for clean-
"'The case 1 is set in an approximately verti- |

100
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above the bottom plate of the case, but it |
may,if preferred, extend to or near the bot-

tom plate.

In cases where the tempel ature of the fluid

to be cooled is sufficiently high to render the
application of an external 1'.efrigemting me-

dium necessary or desirable, a current of air

may be forced through the filling, in order to

exert a cooling action upon the currents of:
For thig
purpose, an air blast pipe 9, is led from a fan-
or pressare blower intothe shell, the air blast
either entering the same at its lower end and
passing upwardly through the filling, as in-
Kig. 1, or being admitted a top and paesmﬂ' :

fluid passing through the same.

dewnwmdly through the ﬁlhng as in Fig. 2
as may be preferred

filling 7, and is cooled by contact theremth

and by the air blast entering by the blast
pipe 9, when the latteris empleyed the cooled -
water being collected in the lower 1eeepta-;

cle 4.
a vacuum, and the provision .of purified wa-

resting upon a grated.or skeleton frame sup-
port 8, similar to that of Kig. 1.

device 13, as .a pump or injector.

end of the exhaust connection 11.
and purified water is drawn off from the re-
ceptacle 15, by a pipe 16.

In operatlon, steam -entering the .case:
through the connection 11, is. condensed by :

the air blast from the pipe 9, and the cur-|
rents of -water from the supply pipe 6. The

condensed water passes downwardly through ;

thefilling, and is.cooled in its passage thr oun'h i

the same and returned to the supply pipe:

and spreader, the small percentage lost by -

evaporation and leakage being made up by

The airblast
pipe 9 is led into the top of the:.case 1, which,
except as to said pipe, 18 closed by a conical
cap 10,and an exhaust steam connection pipe:
11,through which exhaust steam is delivered,
18 led into the space or chamber 12 between -
the upper and lower sections.of the filling 7. .
Water is supplied tothe upper portion of the
case by a supply pipe 5, having a perforated
spreader or sprinkler 6, said pipe being pref-’
erably led from the lower delivery receptacle
4, and being provided with a suitable lifting:
1T'he ini-:
tial supply of water to the receptacle 4, as |
well as supply to compensate losses from
evaporation or otherwise, is effected by a pipe
14, An open topped pan or feed water re-:
ceptacle 15, is located in the chamber 12, in’
position to receive water passing out of the:
upper section of the filling 7, as well asto be'
heated bythe steam entering atthe adjacent:
Heated

522,549

supply through the pipe 14. The receptacle
15 will be kept filled with purified water from
the upper section of the filling, and such wa-
ter, which will be raised to a high tempera-
ture by the heat of the exhaust steam, may
be desirably used for boiler supply, for which
or for other purposes, it is taken off through
the pipe 16.

I claim as my invention and desire to se-
cure by Letters Patent—

1. In an apparatus for cooling or condene-
ing fluids, the combination of an inclosing
cagse or shell, fluid supply and discharge
passages leading to and from said case, an
interposed piled or woven rod or wire filling,
and an exhaust steam conuectmn, substan-

| tially as set forth.

In the operation of the apparatuns, water:
supplied to the apparatus by the pipe 5,
passes downwardly, by gravity, through the.

2. In an apparatus for cooling or-eondens-
ing fluids, the combination of an inclosing

65
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8o

case or shell, fluid supply and discharge pas-

| sages leedmrr to and from said case, a piled

or woven rcd or wire filling inter posed 1n

filling, and a feed water receptacle located
within the case adjacent to the exhaust steam

3. In an epparetue for eooling or.condens-
ing fluids, the combination of an ineclosing
case or shell, fluid supply and discharge pas-
sages leedmn' to and from said case, a delw-
ery recepteele below the case, a lifting device
for elevating liquid from the delwely recep-

tacle to the eupply passage, a piled or woven

wire -or rod filling interposed, in separate

‘bodies, between the supply and discharge pas-
sages, and an exhaust steam eennectlen lead-

ing into the case between the hodies of filling,

;subeta,ntlally as sef forth.

4. In an apparatus for cooling or.condens-

85

separate bodies, between the supply and dis-
charge passages,an exhauststeam connection
leadmg into the case between the bodies of
The modification 111uetleted in Fig. 2 is de-'
~ signed for the condensation of steam without
| | connection, substantially as set forth.
ter for boiler feed. The filling 7 is, in this
case, inserted in twoindependent bodies, each

0o

IQO
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ing fluid, the -combination of an inclosing

case or shell fluid supply and discharge pas-

sages leadmw to and from said case, an inter-
posed piled or woven rod or wire ﬁlhng, an
alr blast pipe discharging info and through
sald filling, and an exhauststeam connection,
substantially as sef forth.

5. In an apparatus for cooling or condens-

ing fluids, the eombination of -an inclosing
case or shell baving fluid supply and dis-
charge passages leedmﬂ' to and from said case,
a ﬁllmﬂ' or body.of plled or woven rods or
wires inter posed between-said supply and dis-
| charge passages, and means for admitting a
Aaid body under pressure in contact with
fluid passing from the supply duct-and per-
colating through said filling toward the -dis-
charge passage, eubstentlelly ag set forth.

GEORGE A. BARNARD.

Yitnesses:
J. SNOWDEN BELL,
CHARLES P. ROBINSON.
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