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To all whony it may concerr:

3¢ it known that I, LEON B. CARRICABURU,
a citizen of the United States, 1*951d111_g at New
York city, in the county and State of New
York, have Iinvenfted an Improvement in
Feed-Water Heaters or Conden Sers, of which
the following is a specification.

"This nwentlon relates to the combination

of an outer and inner case and crossing pipes,
as hereinafter deseribed, and it 1s adapted to
use as a feed-water heater or as a condenser.

- In myimprovements the short tubes are at

alternate opposite Inclinations, so that the

fluid will pass in at one end and rapidly cir-
culate through and discharge at the other
end. In some instances the water 1s within
the tubes and the steam around them, or the
steam is caused to pass through the tubes and
the water surrounds the same.

I will now proceed to describe the ﬂeneml
features of the apparatus, and then the man-
ner in which it may be employed elther as a
condenser or a feed-water heater.

In the drawings, Figure 1 1s a partial sec-
tion of the appar ratus when placed vertically
and adapted to use as a feed-water heater.
Fig. 21is a similar view of the apparatus when
placed horizontally and adapted to use as a
condenser, and Iig. 3is a cross-section at the
line 3 3. -

- The external case A is advantageously cy-
lindrieal and provided with end flanges 4, and
there are openings into this eylinder at 5 and
6, and these are nsually and advantageously

at opposite sides, and within the external case |
A is an internal polygonal case B, which is .

preferably square, and across thy ough the
internal case B are the ranges of tubes Cand

D opening through such case, and one range

of tubes Cis at the opposite inclination to the
other range of tubes D, as illustrated in Ifig.
3, so that the fluid passing along through the
case B impingesupon therangesof tubes, and
the one range being in the opposite direction
to the other range insures the most intimate
contact of the fluid with the surfaces of such
tubes, so that there will be either a heating

or cooling action effected to the best advan- |

tage by such Impingement.
Tt is advantageous to apply upon the sur-
face of the case B ribs 7 for the purpose of

strengthening the flat sides of the internal |

' case, and these ribs are advantageously arcs

of circles on their exterior edges, so that such
edges are parallel with the internal surface
of the external case A, the required space be-
ing left for the proper circulation of the fluid.

When the devices beforedeseribed are used

in a condenser, the heads ¥ and G are advan-

tageously flat or nearly so, and water 1s ad-
mitted through the pipe 8 and the same es-
capes through the outlet?. Hence the water
will circulate through the square internal case

13, and in its passage it will impinge upon the

ranges of pipes Cand D and takeup from them
heat, and there will be a very large area of
condensing-surface in a small space, because
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the steam will be admitted through the open-

ing 5 and the water of condensation will be

taken away at the opening 0.
Should the connections be reversed, so that

70

the steam passes through the mtemal case b

and the condensing-w Ehtel‘ between the inter-
nal case B and the external case A, then the
water of condensation should be takeu away
by the pipe 10 at the bottom angle of the in-
ternal case, and this same pipe may be used
in such condensers as are supplied with con-
densing-water through the Internal case for
drawing off such condensing-water when the
condenser is to be cleaned or repaired; and it
is usually advantageous to provide a pipe at
11 extending to a relief-valve for preventing
injury to the condenser by pressure in case

the supply of condensing-water may become

obstructed.
When this appar atus isused as a feed-~water

heater, it is sometimes advantageously placed
in a vertical position, with the supply-pipe

12 at the bottom opening through the head K,

which is formed as a c¢ylindrical chamber,
and sediment may be drawn off by the pipe
13, and the head G’ at the upper end 1s ad-
vantageously made similar to the head ', and
the feed-water passing in at the bottom of the
heater becomes highly heated by the action
of the steam that is admitted at the opening

11 and passes in between the case A and the

case B and passes throughthe rangesof tubes
C D, and the water of condensation passes
off at the opening 6, and escape -steam passes
off at the opening 5.

In some instances the ends of the case B
are made with flanges to fit within the case
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A, as seen in Fig.

I elaim as my H‘IVPHMOI]-———? SEERRERES

1 1. The external cylindrical case: A lmvmn‘
R mlet and outlet openings, in cembm&tmn Wﬂ;h
the polygonal internal case, and the ranges:

. of tubes passing per pesndmulmly through 13]10
i same with one range crossing the Othermn 0
1 and circalar end ﬁmwes to the polygonal case -
i extending to and f01 ming tight joints with .
thf?* eu(,ulm* case, su ?smntmﬂy as spectfied. |
9. The external eylindrieal case in combi- |

2, or suech flanges may be |
sufficiently lmwe to come in between the flange: |
of the eylindr ical case A and theflan ge of the |
head T, as seen in Fig. 1, the bolts passing |
through and connecting the réspective parts. |
I desired, the apparatus can be used ina
EEERES §‘VGILIGEL]. pomtwn as shown in Fig. 1, for con-
1 densing purposes, in which mstfmce the water:
S can be admitted between the case A and the:
case B and pass through the itubes C D and,
‘the steam be admlttecl into the' upper head
G and pass down asit is eondensed the water:
of condensation passing
or the connections may be. made in the re-
SRR EEEE §Ve1se manner, so that water passes throm"hg
SEREEEREE N %the case Bwhile the steam is around the same.:
1 Where the flanges or ribs 7 are made wider
SEEREE NS at one side than at the other and alternate,
0 as illustrated at 14 by dotted lines, the flunid
wluch is between the case A and ‘the case B
can be made to travel first in one direction
and then in the other, so that the direction
of circulation can be regulated at williaccord-
ing to the position of thewider flanges, which
28 tmlch or nearly S0, ﬂle mtel lor sm.f:zwe (:af the
.iliiééaéettmnaleaseA EEREE R

away by the pipe 12,

| and standing

559,674

nation with the:internal polygonal case hav-:. .
ing ribs upon its smmces, and ranges of tubes .
with their ends opening through the internal .
case and between the ribs: a,nd the tubes in
one range crossing the tubes in the other
range,’ a,nd heads at the ends of the cases.,
there being inlet and outlet openings for the
%re%pectwe ﬂmds, substantially as set forth.
3. The external eylindrical case A, having
élllet and outlet openings, in @ombmatmn with
the polygonal internal case; and the ranges. .
- of tubes passing perpendicularly through the
- same with one range crossing the other range,
and circular end. ﬂann es to the polygonal case
éext(,ndmﬂ t0. and: fm*mmﬂ* tight joints with:
the circular ¢ case, and end heads to the outer:
c¢ylindrical case and connections thereto for |
the fluid passing through the polyﬁ*on al c&%e
%bubstantmlly as speclﬁed EERERE EERE
4. 'The combination in: a condensex' of an
extemal cylindrieal case with inlet and outlet
openings, an internal square case and ranges :
of tubes opening through such internal case
at &ltt.,mmte opposite inclina- 6o
| tions, end: heads and inlet and outlet pipes
| and a draw-off pipe through one of the heads =
ootiand 1o line or nearly SO Wlth the interior bot- =
tom angle of the inner case for drawing off g
the hqm_d fmm SL’IC]J. mner case, substanmml} 65
éﬂSQth.Ith
| Swned b3 me! thls Mth day {)t I‘ebl‘*mw SERESRRE
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