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CONDENSER
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SPECIFICATION forming part of Letters Patent No. 283,504, dated August 29, 1882,
Application filed June 8, 1881. (No model.)

To all whom it may concern:
Be it known that I, THOMAS GANNON, of
Jersey City, in the county of Hudson and State

of New Jersey, bave invented certain new and

useful Improvements in Condensers or Cool-
ers, of which the following is a specification.

The object of my invention is to provide a
surface-condenser forsteam-engines, stills,and
other purposes, or a cooler for beer or other
liquid, which shall be very effective in opera-
tion, the parts of which are readily accessible
for repair, and which, containing a large cool-
ing-surface in o small space, occapies but lit-
tle room.

The invention consistsessentiallyin the com-
bination, in a condenser or eooler, of a shell or
body provided with inlet and outlet pipes for
thecooling-water, a head constructed with sep-
arate chambers for the vapor to be condensed
or the liquid to be cooled, and series of U-
shaped tubes arranged in said shell or body,
and each having its two ends inserted into dif-
ferent chambers, the tubes of the several series
being of decreasing diameter and increasing
in number from the inlet for vapor or liquid to
be cooled toward the outlet therefor, so as to
dividethe vapors and condensed fluid or cooled
liquid into smaller and a greater number of
streams as they come in contact with the cold-
est water, and thus render the condensing-sur-
face more effective.

The invention also consists in details of con-
struetion to be hereinafter described.

In the accompanying drawings, I‘lgure 1
represents a longitudinal section through a
condensel or cooler embodying my invention ;
Fig. 2, represents au end view of the condens-
er or cooler with the cover of the head in
which are the separate chambers removed;
and Fig. 3 represents a diagram view of the
shell or body of the condenser or cooler, illus-
trating a modified arrangement of the dia-
phragms or plates for creating a circuitous
passage of the water for condensing.

Similar letters of reference designate corre-
sponding parts in all the figures.

A represents the body or shell of the con-
denser or cooler, which may consist of an an-
gle-iron frame covered with boiler-plate.

A’ designates a plain head, closing one end

| thereof, and A? designates a hollow upright
head, clo%mg the other end thereof, and hav-
ing 1tself a removabie cover, A3, The hollow
head A? is construacted with a number of sep-
arate chambers, (bere shown as fourin number
arranged one a,bove another,) and respectively
designated a b ¢ d.

The vapor to be condensed or the liquid to
be cooled enters the chamber ¢ through a pipe,
B, inserted in the side of the head A?, and the
liqnid of condensation or the cooled liquid
passes from the chamber d, through a pipe, C,
also inserted in the side of the head A%  The
vapor or liquid inlet-pipe B and the outlet-pipe
O being inserted in the side of the head A% do
not interfere with the removal of the cover A3,
and the said.cover might have hand-holes in
it to enable deposit or sediment to be readily
removed from the several chambers, ¢ b ¢ d.

The several chambers, « b ¢ d, are connected
with each other by means of three series of U-
shaped tubes, D D/, E I/, F ¥/, which I will now
particularly describe, The tubes I3, which con-
neet the chamber ¢ with the ehamber b, have
a short bend in them, and one end is inserted
in the chamber ¢ and the other end in the
chamber . These arc herinafter termed the
“inner tubes” of the series, and as many of
them as the width of the body A will permit
are arranged side Ly side, as seen in Fig. 2,
The tubes D’ are equal in number to the tubes
D, and embrace the same, the bend being of
Iarger radius, and they are hereinafter termed
the ¢outer tubes.” IEach of the tubes D D
has opposite the ends which are inserted in
the head A? a projecting stud or arm, ¢, which
fits in a bearing in a cross-bar, ¢/, wherein it
will move back and forth as the tube contracts
or expands. The tubes D D’ may be inserted
and secured in the head A?in any suitable
manner ; but, as here shown, each end is ex-
panded into a socket or thimble, £, which passes
through ahole in the head and is secured there-
in by a-nut, g. The socket or thimble f has a
shoulder, upon which is placed a packing-ring
or gasket, and when clamped against the head
by the nut g the latter forms a tight joint,

It will be clearly seen that by removing the
cover A® the nuts g are made accessible, and
after loosening the nuts and removing the head
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A’ any one of the tubes may be taken out for
repairs.

Any one of the outer tubes, D/, may be taken
out by removing its two nuts, ¢, and without
removing or disturbing any of the other tubes,
and any oue of the inner tubes, D, may be re-
moved by simply removing its adjacent outer
tube,

The vapor or liquid entering the chamber a
through the pipe B passes outward through
the upper legs or portions of the tubes D D/,
and returns to the chamber b through the
lower legs or portions of said tubes.

The tubes 1 B/ I I’ are exactly similar in
arrangement and construction to the tubes D
D/, and they are therefore shown only in out-
line, and may be secured in the head A’in a
similar manner to the tubes D D/, or in any
other suitablemanner. Thevapor passesfrom
the chamber ) through the tubes E ¥/, and is
thence delivered into the chamber ¢, from
which it passes through the tubes IFE’ to the
chamberd, and thence away through the outlet-
pipe C.

The cold water is supplied to the body or
shell A by a pipe, G, and is delivered there-
from through a pipe, H, and one particular
feature.in the construction of my condenseris
that the tubes decreasein diameter toward the
outlet of vapor or liquid, the tubes E being
smaller than the tubes D, and the tubes If be-
ing still smaller than the tubes I&, This ena-
bles more tubes to be used in the smaller se-
ries, and hence divides the vapor or liquid into
finer or smaller streams or currents, and makes
the coundensing-surface more effective. The
vapor which is more nearly condensed or the
liguid partially cooled is thus brought in con-
tact with the coldest water as it enters the shell
or body, and a very effective condensation or
cooling is produced.

It will be seent that as the several chambers,
ab ¢ d,are arranged one above another, the
water of condensation or theliquid to be cooled
will descend by gravitation through tlie sev-
eral series of tubes from each chamber to the
one below it.

The shell or body A is divided horizontally
by two diaphragms or partition - plates, I,
which extend from opposite ends or sides of
the shell or body nearly across the same, and
by said diaphragms or plates the cooling-wa-
ter is made to travel in a circuitous course
through the condenser, as indicated by the
dotted arrows, and serves much more effect-
ively to cool the tubes. The vapor or liquid
to be cooled travels in the course indicated by
the arrows in full outline and in the opposite
direction to that of the water.

In the diagram view, Fig. 3, T have shown
a modified arrangement of partition plates or
diaphragms I, said plates or diaphragms-be-

_ing so arranged that there will be one between
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the upper and lower portions of each series of
tubes, as well as between the several series of
tubes,and this arrangement may in some cases

be preferred, as it gives a greater length of
travel to the water inpassing through the con-
denser, and therefore is more effective in cool-
ing. .

Tig. 3 also shows separate inlet-pipes G/, ar-
ranged between plates LI, forinjecting the cool-
ing-water simultaneously at different points,
and thereby obtaining a more rapid condensa-
tion by a repeated addition of cool water to
that which is circulating upward.

In some cases,if desired, the vapor or liquid
to be cooled might be passed around the tubes
and the water or cooling-liquid through the
tubes, in which case the pipes B and C would
be water or cooling-liquid inlet and outlet
pipes for vapor or the liguid to be cooled, and
in such case I prefer to construct the con-
denser with the arrangement of diaphragms or
plates 1, (shown in Tig. 3,) as the vapor would
then be retained in contact with the cold tubes
for a longer time.

By my invention I am enabled to make a
small condenser or cooler do the same work of
a larger onec as heretofore constructed, thus
economizing space in vessels or other places,
as well as reducing the first cost, and the sev-
eral parts of the condenser or cooler are ren-
dered very accessible for repairs.

One of the important features of my inven-
tion is the great length of travel provided for
the vapor or for the liquid to be cooled in pro-
portion to the size of the condenser or cooler.

Instead of water, brine or other liquid or
solution may be used for cooling in this con-
denser, and such cooling liquid or solation
may be circulated through the condenser and
through an ice-machine or cooling apparatus
of any suitable kind, so that it may be nsed
oVver and over again in the condenser.

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

1. The combination, in a condenser or cool-
er, of a shell or body, provided with inlet and
outlet pipes for the cooling-water, a head con-
structed with separate chambers for the va-
por to be condensed or liquid to be cooled,
and series of U-shaped tubes arranged in said
shell or body and each having its two ends
inserted into different chambers, the tubes of
the several series being of decreasing diameter
and increasing in namber from the inlet to
the outlet, substantially as described.

2. The combination of the shell or body A,
the removable head A’ the head AZ? con-
structed with separate chambers and pro-
vided with the removable cover A’, and the
several series of U -shaped tubes through
which the several chambers communicate with
each other, and which decrease in diameter
and increase in number from the inlet for va-
por or liquid to be cooled toward the outlet
thereof, substantially as herein described.

- 3. The combination of the shell or body A,
containing diaphragms I, the removable head
A/, the hollow head A? with separate cham-
Dbers, the several series of tubesthrough which
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said plates, substaﬁtially as and for the pur-
pose herein described.

the several chambers communicate with each
other, and the sockets or thimbles f, and nuts
g, whereby said tubes are secured in the head
A?, substantially as specified. .

5 4. In combination with the partition-plates
or diaphragms [ I and the pipes D D/, the
inlets for cooling-water, arranged between the

THOS. GANNON,

Witnesses:
FrREDK. HAYNES,
HenryY T. BROWN.




