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7’0 all whom it QY wncm%* o
Beitknownthatl, JOHN BALLARD MILLER

a citizenof the United States, residing at bhl—
'e&go in the county of Cook k and Stdte of Tlli-
nois, have invented a certain new and useful
| Improvemenr in Processes of Cooling or Con-
densing Fluids, of whwh the 10110w1nﬂ' is a
' "s.a peelﬁcam omn. |
My invention relates to a proeess of eool—._
ing or condensing various fluids, and has for
118 ob;]@ct to provide a new mld impr Oved plou-'

ess of that description.
Thaveillustrated in the accom pauymw dmww

ings one means of carrying out my process.

20

- Figure 1represents a diagrammatic view of
one for'm of apparatus.
of the reservoir shown in Flﬂ' 1.
section on line 3 3, Fig. 1.

side view of Fig. 4. - -
Like letters Iefer to hke parts thrmwhout
rhe beveml figures. - |

For purposes of ezplanatwn I wﬂl 111118-_-
trate and describe my invention in connec-
tion with steam; but it is of course evident

~ that this mventmn has various applications,

. 30
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which will readlly occur to those versed in
the art, and I therefore do not 11[11113 mysalf;:

in this p&rmeulav

~ In wsing my invention in comwctwn with
- steam I prefer to expand the steam and then
‘to pass through it a mixture of vapor and air:
or other gas, said mixture being separated:
~ from thesteain by a suitable 111tel*vemnﬂ'heat-~;
- Gonduetmﬂ*substance
- mixture of vapor and air or other gas lowers
the temperature of the fluid acted upon, and.
when this ﬂmd IS Stea,m it IS Gondensed 1nt0 |
- water. R |

Referring. uow to I‘w* 1 wherem I h:ew

by means of which my process may be car-
ried out, T pmvlde a suitable compartment
or reservoir A of the desired eross-bectrlona,l --
. area, said reservoir; bemﬂ* conneeted by suit-

“able connections with a source of supply B.

I prefer to mterpoqe in this connection a suit-
able expanding device, which cxpands the

I‘w 21is a side view
Fig. 31s a
Flﬂ' 4 is a view
of the reservoir shown in Fig. 1, W1th a modi-
fied construction for mixing vapor with the

alr passed. through the reservow Flﬂ" 5_1sa, |

I have found that this

steam- -using device.

reservoir A.. This expandintﬁ device may be
of any desired construction and may consist
of an engine or other energy- pmduemn‘ o

As illustrated in this 55

figure, this etmnder consists of a series of

pipes C, increasing in diameter, the number
and size of the pipes depending upon the con-
ditions to be met—such, for example, as the

| temnerature of the steam and the like.

- VOIr 18 exp@nded

‘The reservoir A is prefer a,hly conmdembly
plv so that the steam as it enters the reser-

s0 as to pmmde a compmanve]y

large su rface- area with which the steam comes’

'111130 eonteuct

Any form or arrangement of
the - pipes or passage-ways may be utilized.
I bave illustrated the reservoir as provided
with a series of pipes D placed side by side,
each pipe being connected with an opening
K at the upper pnd of the reservoir and with

| the opening F at the lower end of the reser-
‘voir.
‘G, which are connected with similar openings
in the reservoir-on the opposite side.
| suitable means is plOVIded for moving a cur-
rent of air through the plpe& D and G and 8o

“There is also a second series of plpe&.

Some

of also mixing with this air a suitable quan-

tity of vapor, so that the mixture of air and
.rdeL* will pass through the pipes.

Anybmt-

‘able means for this purpose mdy be used.

‘As shown, for example, in Fig.
one or more small openings. D' % at the up-

per end of each of the pipes D and G, so that

a small quantity of steam from the reservoir

A may pass into said pipes and mix with the

air entering through the openings E. Some go
suitable  means is pmmded for pa%suw the

| air, or rather the mixture of air and vapor,
e | through these pipes.

- shown dlaﬂl*amm&tlcally a sim ple mppamtusj ‘some constructlon at the exib or 10wer end of

T prefer to provide

60'

greater in cross-sectional area than the con-
| _nectlon leading from the source of steam-sup-

This reservoir contains a 65
series of pipes:or other passage-ways placed
therein,

70'.

5

1, I provide 85

the pipes D and G, so as to draw the air 95

throuﬂ'h as ‘this drawmﬂ of the air tends to

‘more or 1ess relieve the pressure and expand

‘the mixed air and vapor and aids the proc-
‘ess or increases its efficiency.. Any suitable

air-moving dpvwe may be used—sueh for ex- Ioo |
---(mele. as a pump, fan, or the like. |

Ab shown

_'csteam to a (36113&111 deﬂ'vee before 113 enters the | 11:1 Flg. 1 the au-movmo' demce COHSIStb of
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- ter-spraying apparatusin connection with the

- other desired manner.
the different sources of vapor-supply and the

2

an ejector which is connected with the ends
of the pipes. Iu the present instance two-of

these ejectors are used and are operated by
means of , steam fromm the source of supply,
the steam being conveyed by means of the
pipes H to the ejectors I. These ejectors

may be of any of the ordinary forms and I
have not shown them in detail. Ihave illus-
trated one of the simplest constructions for
this purpose, which consists in simply con-
necting the pipes H with the pipe H',leading
from the casing J. It will be seen that the
steam passing through the pipes H tends to
draw the mixture of air and vapor along with
it, thus producing a circulation through the
pipes D and . The openings F, or, more
properly speaking, the ends of the pipes D
and G, are inclosed by a suitable casing J,
and the ejectors are connected to this casing,
S0 that one ejector is connected with the se-

ries of pipes D and the other with the series

of pipes G. The steam as it condenses drops
to the bottom of the reservoir A and is car-
ried away to the point desired by means. of a
sultable pipe or the like K.

Instead of having the vapor enter the pipes

D and G from the reservoir A through the

openings D’ G, I may insert it in said pipes
or mix it with the air in any other desired
manner.

supply and which passes along the face of the
reservoir opposite the open endb of the pipes
D, a similar device being located opposite the
epen ends of the pipes G‘r. T'his tube is pro-
vided with a smnall opening L’ opposite the
mouth of each pipe, so that a small amount
of steam may be forced into the pipe. These
openings of course will be small, and their
size will depend upon the conditions under
which the device is operated, and I have not
tried to show the exact dlmensmne in the
drawings.

Inetead of connecting bhe tube L with a
source of steam-supply T may connect it with
asourcecf water-supply, sothatasmall quan-
tity of water will be forced through the open-

ings L' into the mouths of the pipes D and G.
-As these pipes will be warin when the device

is in use, this water will be converted into

vapor and will mix with the air, so as to pro- |

duce the desired result. In many instances
it would be preferable to use water instead of
steam in the tube I. 1 may also use the wa-

device for mixing steam with the air in the
pipéeés D and G—as, for example, by using the
tube L, connected with a source of water-sup-
ply, in connection with the construction
shown in Fig. 1, or arranging the parts in any

Forexample, I may provide a tube
L or other device, as shown in Figs. 4 and 5,
-which 18 connected with any source of steam-

"T'hese variations and

671,221

different ways of mixing vapor with the : air

going through the pipes D and G will of 65

course depend upon the conditions to be met
In any given case.

I have shown in detail a elmple construe-
tion by means of which my process may be

carried out; but it is of course evident that

various apparatus for this purpose may be
used, and I therefore do not limit myself in
any particular to or by the means 1 have
herein illustrated and described.

I have found that when the steam is ex-
panded in the reservoir A and the mixture of
air and vapor is passed through the pipes D
and G the steam on coming in contact with
sald pipes 18 rapidly condensed and an effi-
clent, cheap, durable, and highly satisfac-
tory means of eeudenemu‘ the same 1s ob-
tained. -
~ Asmy device may be ueed in many different
ways, I have illustrated it diagrammatically
in Fig. 1. The source of eupply of the fluid

10 be cooled or condensed is of course im-

material, as 1t i1s only necessary to conduect
this fluid to the reservoir and pass it there-

through, so that it comes into contact with

the pipes through which the rapidly-flowing
carrent of mixed air and vapor passes. When
the fluid, cooled or condensed, is some tuid
other than steamn, the small openings D’ G’ in
the tubes D and G are not used, but the va-
por to be mixed with the air passed through
the tubes D and G is obtained from some suit-

| able outside source, as shown, for example,

in Figs. 5 and 6.

In the operation of my invention it is nec-
essary that the vapor in the mixture passed
through the tubesD and G shall be water in
a gaseolus state as distinguished from water
In a liquid state and th&t this vapor shall be
below the temperature of steam at d,tmeb-
pheric pressure. I usethe term *‘ vapor” in

i the description and elalms Wlth this meaning.

| I claim— .
The process ef cooling or condensing

'ﬂmde which consists in forming a mixture of

air a_nd vapor and passing this mixta re in a

rapidly-flowing current through suitable con-

fining devices, and e1multcmeouely bringing
the ﬂuld to be cooled or condensed into con-
tact with said confining devices. |

2. The process of eoolmtr or condensing
ﬂu1de whiech consists in formmg a mixture of
air and vapor and passing this mixtuie in a
rapidly-flowing current through suitable coun-
fining devices and expandmw the fluid to be
eooled or .condensed, and simultaneously
bringing it into eontaet with said confining
devmes |

| JOHN BALLARD MILLER
Wltneeeee

A.H. BOWEN Jr.,
HOMER L KRAFT
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