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UNITED STATES

PATENT OFFICE.

CORNELIUS GODFREY, OF HUNTINGTON, NEW YORK.

IMPROVEMENT IN SURFACE-CONDENSERS.

Specification forming part of Letters Patent No. 162,470, dated April 27, 1875; application filed
September 21, 1874,

To all whom it ma Y CONCErn :
Beit known that I, CORNEL1IUS GODFREY, of

*Huntmgton Suﬂolk county, and State of N ew

York, have_m?euted certain new and useful
Improvements in Surface-Condensers; and I
bereby declare the following to be a full, clear,
and exact description ther eof reference bung
had to the accompanying dmwmﬂ making a
part of this specification.

- T'he object of this invention is to construct
a condenser 1n such a manner that the expen-
sive packing of the steam-condensing tubes,
heretofore generally used, may be dispensed
with, thereby greatly Slll]p]lf)lll“‘ the strue-
ture, and reducing its cost and at the same
time to make a-mple provision for the expan-
sion of the said tubes when subjected to the
heat of the exhaust steam; also, to secure a
thorough condensation, and to maintain a
gradunal upward flow within the condenser of

the water which effects condensgation.

These Improvements consist, first, in the

means employed for providing for the expan-
sion of the tubes, whereby the expensive pack-
ing of the tubes, generally found necessary,
may be dispensed with, and so that the tubes
and steam and vacuum-chambers may have
a bodily upward movement, when expansion
takes place, thereby admitting of the tubes
being rigidly secured te the chambers, with-
out expansion-joints; secondly, in an improved
arrangement of the said chambers and tubes
1n relation to each other and to the inlet and
outlet of the water which effects condensation,
for the purpose of securing thorough conden-
sation of the steam and a more perfect vacuum
in the vacuum-chamber; and, thirdly, in im-
proved means for maintaining a gradual and
even upward flow within the Jody of the con-
denser of the water which effects condensa-
tion.
- In order that my said improvements may
be tully understood, I will proceed to particu-
larly describe the same, referring to the ac-
companying drawing, in which—

Figure 1 represents a vertical section of a
condenser, constructed according to my in-
vention; TPig 1g. 2, & horizontal section through
the steam-chamber, on the line 1 2; and I‘1c~
3, a detailed view, hereinafter referred to and

| descrlbed

Similar Jetters of referenceindicate the same
parts in each of the figures.

A represents the shell of the condenser,
which may be of sheet metal, or it may be
of wood, as no part thereof is exposed either
to the heat or the pressure of the steam.
B is the inlet for the water, which effects
condensation, and C and {/ the outlets for
the same, which latter may be used inter-

- changeably, according to the position of the

condenser In relation to the water-supply, as
hereinafter set forth. D is the steam-cham-
ber, which receives the exhaust steam from
the. engine, throngh a suitable pipe, K, and
which is of such form and dimensions that a
sultable space, b, may be formed between its
sides and the shell A to allow the water to
flow upward toward the outlet C or €. A
tube, G, passes up and through the center of
this chamber D, to facilitate this upward flow
of the water, I' is the vacuum-chamber, of
similar form and dimensions as the steam-
chamber D, which 1s located in the lower part
of the body of the condenser, a short distance
above the inlet B, and rests upon suitable
brackets or supports a. A tube, H, passes
up and through the center of this chamber,
similar to that in the chamber D, and for a
similar purpose. b’ represents the water-pas-
sages between this chamber and the shell A.
I represents a series (consisting of any suita-

ble number) of steam-tubes, whose upper ends

enter the chamber D, and their lower ends en-
ter the vacuum- ch.:unber I, both ends being
rigidly secured by meansof serew-nuts or simi.
lar means, the former to the lower sheet of the
chamber D, and the latter to the upper sheet
of the chamber F.

When the exhaust steam enters this eham-
her D there 1s sufficient room therein for it to
spread or expand, thus preventing any shock
or concussion being caused by its entrance, and
as 1t descends through the tubes I it is sub-
jected to the action of water of gradually-de-
creasing temperature, until it reaches the dis-
charge-pipe J, which is located in the lower
part of the body of the condenser where the
water 1s coldest. By these means thorough

condensation of the steam Is effected, and a

more perfect vacnum in the vacuum-chamber

| I'1s attained,




The pipe E is rigidly secured within the
shell A, and 1s connected with the .chamber
D by means of a sliding or expansion joint,

formed by an elongated slot in the side of

the said chamber, which slot is covered by
flanges d d’ provided on the end of the pipe I,
which said flanges fit c¢losely to -the inner and
outer surfaces, respectively, of the side of the
said chamber, and form a steam-tight joint.
This is shown on an enlarged scale in Fig. 3,
which represents a vertical section of the joint.
As an equivalent means, or what I conceive
to be such, of providing for expansion, the slot

may be formed in the shell A, and covered by

similar flanges to those described, while the

end of the pipe K is rigidly secured mthm the
side of the said chamber D.

The tube G may pass . upward through a
cross-bar, m, in the neck of the outlet C, for
the purpose of preventing lateral _lllotfemeut
of the tubes and chambers, as shown in Hig.
1, or such lateral movement may be prevented
by means of suitable guides f placed between
the chamber 1D and shell A.

K 1s an air-valve, of any suitable torm, con-.

nected with the vacaum-chamber F, to cmllow
the escape of the air contained in the cham-
bers and tubes when the steam is admitted.
I. 1s a plate placed within the vacuum-cham-
ber, and of slightly-smaller diameter than the

sald chamber, to allow the water of condensa-

tion to descend into the reservoir formed there-
by at the bottom of the said chamber. M is
a valve, which may be of any suitable con-
struction, placed over the inlet B, which said
valve 1s used only when the pomtlon of the
condenser 18 such that the water which effects
condensation has to be forced into the same.

When the position of the condenser is such

in relation to the water-supply, that the wa- |
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| ter will low through the outlet ¢/, the outlet

C 1s closed; but when this is not the case, a
pump is connected with the outlet C for draw-
ing off the warm water, and in such case the

outlet (O is closed.

IFrom the foregoing description it will be

seen that all the tubes are subjected to the

same temperatore, and consequently there will
be equal expansion throughout; also, that the
steam 1s subjected to the action of water of
gradually - decreasing temperature, from the
time 1t enters the condenser until it is dis-
charged in the form of water; and, further,
that there is an even and gradual upward flow
of cold water in the body of the condenser as

the warin water is drawn off.

Having thus described my improvements,
what I claim as my invention is—

1. A surface- 0011denser in which the steam-
tubes are rigidly secured to the steam-cham-

ber and vacuum-chamber, and wherein pro-

vision is made for the expfmblon of the tubes
by means of a sliding or expansion joint be-
tween the steam-inlet pipeand the steam-cham-
ber, substantially as specified. |

2. In a surface-cordenser, the combination
and arrangement herein shown and described,
of the steam-chamber D, vacuum-chamber I,
upright tubes I, connecting said chambers,

water-inlet B, Wdter outlet (J" , pipe J, zmd shell
A, for the purposes set forth.

.3 The tube H, passing upward through the

chamber I, in combination with the water-
passages b 0/, inlet B, and outlet C/, as and

for the purpose set forth.
CORNELIUS GODEFREY.

Witnesses :
JOHN S. THORNTON,
A. P, SMmrirH.
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