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IMPROVEMENT IN TUBULAR CONDENSERS.

Specification forming part of Letters Patent No. 46,1 1'%, dated J anuarjr 31, 1863.

To all whom it ma Y CONCErn

Be it known that I, WILLIAM A. LIGHT
HALL, of the city, county, and State of New
York, "have invented certain new and useful

-Improvemeut in Condensers for Steam-LEn-

gines or Refrigerators for Cooling Ll(lllldb,
and I do hereby declare that the follow ing 18
a full and exact description of the same, refer-
ence being had to the accompanying draw-

ings, and to the letters of reference marked

tLereon, in which-—
Figure 1 is a longitudinal vertical section;

Fig. 2, an end view of end z, Fi1g. 1; a,nd Fig.

3, an end view of end z z, Fig. 1.
My improvements are designed to condense
steam or vapor exhausted from a steam-en-

gine, and to cool or refrlgel ate liquids by the

use of a draft of air (in and with which water
is intermingled) passing through a series of
tubes, (or their equivalents,) the steam or

- vapor to be condensed, or the liquid to be

cooled, passing across and among the series of
tubes on their exterior surface, and made to
travel an extended distance by the use of a

‘series of division-plates, whereby the steam

or vapor to be condensed or the liquid to be
cooled has to travel a greater distance than
that traveled (through the tubes) by the cool-
ing air and spray, the air being made to pass

| -throunh the tubes by the action of an exhaust-

ing- fan of apiral or ¢ propeller” form, or by a

‘series of such fans, as may be 1equ1red
A 18 the body or case of the apparatus.

B B’ are the tube-sheets, in and to which
the tubes C are secured. These tubes are se-
cured in the heads by any desired means; but
in case the apparatus is designed to condense
the steam exhausted from a steam-engine they

- should be so secured as to allow one end, at

least, of them to move in the head to ‘LHOW for

- the alternate expansion and contraction inci-
~ dent to such use of them,

D is the nozzle through which the steam or
vapor to be condensed, or the water or other

liquid to be cooled, 18 passed into the appara-

tus, passing then first across and among the
tubes in the space embraced between the

“head-sheet B and the division-plate «a, and

then through the space between the plates a
and o', and so on to the end of the apparatus,
the steam or vapor condensed passing through
the drip-plate I& into the lower section, I, of’
the body to be cooled by the actmn of the

series of eoolmg tubes (x, and to be taken off
through the nozzle H; or the liquid to be
cooled passing through the same course to be
carried off through the nozzle I, in the latter:
case the mozzle H being shut off by a stop-
valve or other desired means. - |
T is an open cyhuder, secured to the end X
of the case A, in which is placed and operated
the set of ethlstmg spiral or propeller fans

JrJY these fans being secured npon the shatt

K and revolved by the pulley L: by any de-
sired means. The shaftis secured andrevolves

ab one end in the -eross bar or brace d and at

the other end in the bar or brace e. These
fans are made of the form usnally given to the
‘¢ propeller-wheels 7 used for propelling ves.
sels, and of about the same pitch—say forty
degrees—and are to be driven at such rate of
speed that the movement of the air moved by
them shall beatleast thirty (30) miles per hour,
the efficiency of the apparatus being increased
with every increase of speed given to the fans.
The air drawn into and through the tubes

by the revolutions of the fans may, if desired,

be blown into the furnace of the boiller 01 |
boilers of the apparatus, if any there be, to

increase the mtensaty of the fire 1n the same.

M is a reservolr, su pplled with water by any
desired means, which 1s furnished at its. bot-
tom with the ﬁnest possible gauze-wire for the
purpose ot sprinkling the water contained in
it in a spray in front of the front end of the
tubes C, the water thus passing through the
wire- gauze being drawn into the tubes by the
draft of the air through them, and producing
thereby a greatly decreased temperature, in
accordance with a well known and practiced
principle, one example of the practiced being
the porous vessels containing liquids that are
exposed to the wind, as used in the East In-
dies.

By this 1mplove,ment the condenser or re-
frigerator can be used in sections of country
and in positions where a proper and constant
supply of water to pass through the tubes to
produce the condensation or refrigeration
could not be obtained. It 1s, theletore, pecu-
liarly applicable to locomotive-engines, to en-
gines to be used on common roads, and to en-
gines to be used 1n sections of country where

‘rain falls only at particular seasons, and where

the supply of water in the intermediate time
i3 therefore limited.
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It is also applicabie to the distillation of.
- liquors and to the cooling of -
termented liquors in positions where water
~cannot be procured in, sufficient quantity for

cooling purposes, (as named in the last para-

graph,) or where such supply of water would
be too expensive to be used with ﬁdvanmne
or ploﬁt |
When the apparatus is used on shlpbofud

~ the supply .ot air to pass through the tubes

could be taken from the lower portion of the

- vessel, so that a perfect ventilation would be
| In such cases, |
also, if desired, the air passed through the |
. tubes could be taken off through proper tubes
-~ to diffierent parts of the wssel to Lkeep such

- produced by its operation.

parts cool and ventilated.
I am aware that air has been used before to

produce condensafion or cooling; but it has |
always been used by pressure and not by ex- |
~ haustion, the pressure in passing through or

malt and other |

around and among the tubes tending to pro-

duce an increased degree of temperature by a

well known law, whﬂe the same movement of
the air produced by exhaustion, combined

~with spray, tends to produce a lessened de-

gree of temperature.

What 1 claim as my invention, and desire
to secure by Letters Patent, is—

1. The combination of the exhaustmw ﬁms_
J’ J, or their equivalent, with the tubes C

“and division. plates @ o/ «’" &'’ &', as and for

the purposes set forth.
- 2. The combination of the exh‘wstmn‘ fans

J/ Jd’, or their equivalent, with the tubes Cc

and reservoir M, , as and for the pmposeb set

forth.

- WM. A. LIGHTHALL.
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