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To all whom it may concern: -

Be it known that I, FREDERICK MERIAM
‘WHEELER, of Montclair, in the county of Es-
sex and State of New Jersey, have invented

5 an Improvement in Surface - Condensers, of

which the following is a specification.
Surface - condensers have heretofore been
made with rangesof vertical tubes, each larger
tube having within it a smaller tube extend-
10 ing from a diaphragm to near the upper end
of the larger tube, so as to cause the proper
circulation of the condensing-water.
My invention is made for facilitating the
insertion of the tubes and their removal for
15 cleaning and repairs and also for economizing
the condensing-water, and for preventing the
chilling of the water of condensation, so that
sald water may be returned to the boiler at as
high a temperature as possible.
In the drawings, Figure 1 is a vertical see-
tion longitudinally of the condensing - tubes
~with the tubes in elevation. Fig. 2 isa longi-
tudinal section of the condenser with thescrew
ends and caps slightly different from those
25 shown in Fig. 1. Fig. 3 i3 a cross-section of
the condenser. Figs. 4 and 5 are sections in
larger size of the caps and ends of the tubes.
Fig. 6 is an end view of the cap and tube, Fig.
4; and Fig. 7 is a section in larger size of the
30 ends of the tubes and cap shown in Fig. 1.
- The shell of the condenser is to be of any
desired size or shape. I prefer to make the
same cylindrical, as at 1, and to provide at
one end a removable head,M. Theother head,
35 N, forms a tube-sheet for the reception of the
ends of the tubesa. Thesteam to be condensed
18 Introduced at f, and there is a deflector or
perforated spreader, P, to equalize the steam
as 1t descends to the tubes a«. The water of
40 condensation is takenaway at Q, and the lower
range of tubes a is at a sufficient distance from
the bottom of the condenser L to allow for any
accumulation of the water of condensation, so
that the same may not be chilled by the con-
45 densing-water inthelower range ofthe tubesa.
I prefer to make the condenser ends so as
to give access to the tubes without disconnect-

20

ject in view I prefer to cast the head N with

the eylinder N’, and partition or diaphragm so
S, and with flanges £ and », the former being
bolted to the cylinder of the condenser and
the auxiliary head R, and at the sides of this
cylinder are two pipes, H and K, the one for
the 1nlet of the cold condensing-water and the
other for the escape of the warmer water.
Sometimes the water will be admitted at the
pipe K and pass out by the pipe H, but usu-
ally the water will he made to circulate in the
direction indicated by the arrows. In some
instances the condensing-pipes will form but
one group, and the water entering by the pipe
H, between the head R and diaphragm S,will
pass directly through all the tubes ¢ and re-
turn through the tubes « into the space be- 65
tween the head N and diaphragm S, and leave

55

60

| by the exit-pipe, or it will be made to circu-
late in the opposite direction; but I prefer to

arrange the condensing-pipes in two or more
groups. | ’

In Fig. 11 have shown three groups, and in
Figs. 2 and 3 I have shown two groups.

In Fig. 2 the condensing-water passes in by
the pipe Hinto the chamber d, thence through
the tubes C in the bottom group of tubes, and
back through the tubes ¢ into the chamber I,
thence by the passage e, between the partitions -
T T, into the chamber I, and from there
through the upper group of tubes, ¢, and back
again through the upper tubes, «, into the
chamber J, and from thence out of the con-
denser by the delivery-pipe K, or there may
be a second passage, ¢, and a third group of
pipes, a ¢, if desired. | |

In Fig. 1 the water is shown as passing in 83
by the pipe H into the chamber d, and then
going along in the tubes ¢, and returning
through the tubes « into the chamber I§, and
from there going into the tubes ¢ of the second
group of tubes and returning in the tubes ¢
into the chamber I above the partitionT', and
ascending in that chamber I and entering the
third or upper group of tubes, ¢, and return-
ing by the tubes a into the chamber J above
the partition T, and passing thence to the dis-

- 70

30

gC

95

Ing the water or steam pipes. With this ob- | charge - pipe K. By this arrangement the
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5

20

water is economized and caused to act to the

best advantage in keeping the condensing-
pipes cool. - |
In two of these groups of pipes the water
passes into the open ends of the smaller tubes,
¢, and returns through the inner tubes, . In
the third group the water passes into the tabes
« and leaves at the open ends of the tubes c.
‘The pipes may be arranged, as shown 1n

Fig. 1, oneimmediately over the other, or they

may be staggered or otherwise arranged.
This condenser can be inverted, so that the
pipe K will be at the bottom and the pipe H
at the top, in which case, if the water enters
at K and leaves at H, the directions in which
the water moves will be the reverse of the ar-
rows shown in Fig.1. ~The tubes « are closed
at their outer ends, preferably by removable
screw-caps ¢, and thesetubes, and also the tubes
¢, are free to expand and contract under

- changes of temperature without 1injury to

.25

0

4.C
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after the caps ¢ are removed.

themselves or to any of the screws or joints,
because such tubes are only fastened at one
end. It is, however, important that thetubes
¢ be supported centrally within the tubes «.

With this objeect in view I construct each cap:
¢ in one of the forms represented inlarger size

in the sections, Figs. 4, 5, 6, and 7.

In Figs. b, 6, and 7 the end of the tube c
passes into and is supported by the said cap ¢,
and the water is free to circulate through
openings in the tube ¢ near the end, or through
channels 1n the interior of the cap <. -

In Fig. 4 the channels are shown as in a
projection, 4, that passes inside the tube c.
In all instances the condensing-water passes

along through the tubes ¢ and returns within

the tubes a, between the inner surfaces of the
tube @ and the exterior surfaces of the tube ¢,

or vice versa, the tubes being maintained con-

centric within the tubes a¢. . |
- In Figs. 1 and 7 the tubes a are thickened

at the encds that are screwed into the tube-

sheet N, preferably sufficiently to allow of their
removal by a snitable tool applied at these
ends of the tubes, to unscrew the same and

 withdraw them through the tube-sheet N and

diaphragm S. In this case the caps ¢ should

be screwed within the tubes «, as seen 1n I'lg.

7, 80 a8 not to project outside of the tubes «;

but where the tubes a are sufficiently strong

te withstand the torsion, the head M may be
removed and the unserewing tool applied to
grasp these ends of the pipes either before or
In Figs. 3, 4,

. and b this latter mode of removing the tubes

GO

will be employed. The thickening of the ends
of the tubes a¢ where they enter the sheebt N
is rendered necessary, because sald tubes are
of comparatively thin metal, and not sutii-
ciently thick for ascrew-thread to be cut there-
in,
ing or otherwise securing to the ends of the

‘tubes a screw backing or thimble,

When the tubes a are removable through

This thickening may be made by sweat-

332,468

‘because such holes must be larger than the

serews of the tubes ¢ in order to give the nec-

essary room for inserting or withdrawing the

tubes «. -

| Figs; 1 and 7, the_eﬁds of the tubes ¢ must be .
provided with bushings with screws upon the
outside to fit the holes in the diaphragm &,

0

If desired, the tubes a and ¢ may be secured

into the sheet N and diaphragm S, respect-

ively, by expanding the ends of said tubes

within the openings provided for them in N
and 5; or said tube may be secured in place 1n
any desired manner. o

The recesses 1n the caps ?Z,'Fig's. 4 and 5, in-
to which the ends of the tubes ¢ pass, are

preferably longer than the screw-threads up-

75

80

on the ends of the tubes a, in order that the -

‘caps may be passed upon the ends of the tube

¢ before being screwed upon the ends of the

tubes a, and the recesses in the caps¢-are s__uf-_'

ficiently deep to allow for expansion or con-

traction without binding upon the ends of the

tubes c. | _
I have spoken of this condenser as adapted
to steam. _
may be used for any condensing or cooking
purposes. - | -
I do not claim a condenser in which the
tubes are placed vertical and the feed-water

circulates through the inner tube of each pair
of tubes and between the same and the outer

tube, as these have been used. Neither do 1
claim a feed-water heater that is horizontal and
the steam passes in through the pipes and the

water to be heated surrounds such pipes. In
my improvement the steam is distributed

around the pipes that contain the water, and
these pipes are horizontal.
densation does . not. accumulate around the
water-tubes, and hence does not become un-

1t is to be understood that the same

95
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The water of con-

105

duly chilled, and the water is so directed
through the tubes successively that the largest .

volume of steam is condeénsed by the smallest
volume of water. - |
I claim as my invention— | |
1. The horizontal case L, having an inlet-
pipe for the steam at the top .and an outlet-
pipe for the water of condensation at the bot-

tom, in combination with the perforated dis-

110

115

tributer P, the tube-sheet N, the horizontal
tubes a, secrewed into such sheet N and open-

ing through the same, the movable caps that

-close the other ends of such tubes a, the tubes
¢ within the tubes ¢ and open at each end, and

the tube-sheet S, into. which such tubes ¢ are
screwed, and the heads and the pipes for .sup-
plying water to circulate between the heads
and tube-sheets and through the tubes a ¢,
substantially as set forth. o

2. The combination, with the horizontal
condenser-case and the tube-sheets N 5, of the

120

125

tubes a, with the ends thicker than the body,

to them screw-ferrules at thelr ends that are

“and- having screw-threads thereon screwed

into the sheet N, the tubes ¢, having attached '130'

the diaphragm S, after removing the head R, | largerin diameter than the pipes ¢ and screwed )




332,468 _ 3

into the tube-sheet Sin line with the tubesa, so | outlet pipes H K, and the partitions between

that such tubes « can be removed through the | the respective groups of pipes to direct the

openings in the sheet S after the tubes ¢ have | ¢irculating water, substantially as specified.

been removed, the removable caps ¢ to the | Signed by me this 27th day of March, A.
5 tubes a, and the supply and dIScharge pipes | D. 1885.

HK, substantlally as specified.

3. The combination, with a horizontal con- FRED_K' M. WHEELER.

4 “denser-case, of two or more groups of pipes, Witnesses:
the reSpective tube-sheets N 5, into which the GEo. T. PINCKNEY,
10 respective pipesa ¢ are screwed, theinlet and - WILLIAM G. MOTT.
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