2 Sheets—Sheet 1

. J. HOUPT.
Compound Condensing Apparatus for Steam-Engines.

No. 196,90. - - Patented Nov. 6, 1877.

2l
4

4

% H ?
“&\4

IS .

4
L K fz.#.f‘:r:r‘r"':
E\.\_:&. N

A,
ST RN .

L [T
N\ Y-~

- -_— T

vaa S\ B -

r

"

\ X

SNNN NN

* y *
M SXre =k NN
/ ) - ) My- '
g ' / :g Efffszj l':.r):;.': \ 4 ' . .4
/2 N\

“!’J 1%

g,

7

E:‘?H\*\i\i\i\i\i\‘- =

{27 Sy -
§ S— \'

172 NN E— _

- o — - e T - Jh

N

VI WS

| ot
- e Nt s
U SN ‘ §
Y A 1% ﬁ 4 - _h .
SN STt \ 777.-%
rr‘—.-":-avﬁ.-r’._' :‘{1“}’ o !’ ‘ \ . .
’\\\ N7 A\

|

N %
‘N
R

<&,
LT

\“t“‘w‘:‘.“‘\\‘\\\““

NN S SN NN N stRsseewaets
- . \
.

7 =
=] ANV
Iz?,' '
f SANNNANZ 4

ud
v,

= 3

- - y .-

&
|
\
;/’
N\
2\

AR e,

,”’

»

+ HR e

[
]
&

w
Pty

IR S A NA RS |
: 1/ |
Y/ o -
L8/ _
7 . |

’

W

o

Y

I

F]

i S

P 3 Tl Ty pp——— 4 |
— .

N.PETERS, PHOTO-LITHOGRAPHER, WASHINGTON. B.C. - -




' . 2 Sheets—Sheet 2.
_ - J. HOUPT. _* .
- Uompound Condensing Apparatus for Stea,n:i-Engines._

No. 196,902 Patented Nov. 6, 1877.

s ] 1
.

\..‘I
I

NN ERRD

N M Fﬂ
k _ -
.‘: .

Al A Walin' S

SARRI N

A

«\0\0\0\0\0\0\ 'j

- el =
2 1 fpyiyiyiighyg i
EAANANAN=
BTN RN Y

%)

N.PETERS, PHOTO-LITHOGRAPNER, WASHINGTON. b . -




UNITED STATES

PATENT OFFICE.

JOHN HOUPT, OF SPRINGTOWN, PENNSYLVANIA.

IMPROVEMENT IN COMPOUND CONDENSING APPARATUS FOR STEAM-ENGINES.

Specification forming part of Letters Patent No. 196,902, dated November 6, 1877; application filed
- | - July 2, 1877.

To all whom 1t may concern : -

Be it known that I, JoaN HoupT, of Spring-
~ town, in the county of Bucks and State of
Pennsylvania, have invented a new and use-
ful Improvement in Compound Condensing
Apparatus for Steam-Engines, which improve-
ment is fully set forth in the following specifi-
cation and accompanying drawings,in which—
~ Figure 1 is a central section of a steam-cyl-
inder and connected pipes. Tig. 2 is a verti-
cal section of the apparatus embodying my in-
vention. TFig. 3 is an enlarged view of a por-
tion of Fig. 2. Tig. 4 is a horizontal section
thereof. | | | - ~

Similar letters of reference indicate corre- |

sponding parts in the several figures.

- My invention relates to improvements In
. compound condensing apparatus for steam-en-
gines; and it consists ofthe steam-cylinder in
combination with a plurality of primary sur-

face-condensing cases, by means of which the
exhaust -steam from the steam-cylinder 1s-

cooled to a temperature a little below that of

boiling water, (under a partial vacuum,) and

the hot water of condensation drops down and
passes off through pipes into the hot-well be-
low, and is drawn off from thence by an air-
pump, and forced into another hot-well for
-supplying the steam-boilers with hot fresh
water. o P -
Combined therewith is an attachment to a

forece-pump, so lecated that a large portion of |

the hot water of condensation from the pri-
mary surface-condensing cases may be drawn
off and forced directly into the hot-well or in-
to the steam-boilers without allowing 1t to
‘pass through or to interfere with the air-

pump, the object whereof is to supply the .

steam-boilers with hot fresh water at a higher
temperature than could be afforded by the or-
dinary surface-condenser, and to economize
fuel. | -

The hot vapor from the primary surface-
condensing cases is drawn off by the action of
the air-pump into the secondary surface-con-
denser, and it is there condensed to save the

remnant of fresh water for supplying the

steam -boilers, and to produce the desired

vacuum in front of the steam-piston.
Referring to the drawings, A represents the

steam-cylinder, exhaust-pipes of which com-

steam-cylinder.

[ municate with primary surface-condensing |

cases R R, with which are connected pipes 7/
r', communicating with the hot-well W.

S represents -the secondary surface-con-
denser, or ‘‘save-all,” whose upper portion com-
municates with the pipe » by means of a branch
pipe, 7/, and its lower portion with the pipe
r'"/, whereby it will be seen that the primary
condensers are intermediate of the steam-cyl-
inder and secondary condenser. _

T represents the air-pump; U, the well; V,
the hot-water-supply pipe for boilers, and Z

the circulating-pump. -

In thé condenser-cases there are openings
r12 12, for the entrance of cold circulating sea-
water into the said cases, and within the latter
there are curved perforated deflectors X X, se-
cured opposite to the inlet-opening running
from the bottom to top of the cases, and

adapted for a general distribution of the sea-

water among the spirally-coiled surface-con-
densing tubes, to which, however, I do not
confine myself, as small short and straight

+tubes may answer as well, if not better, for con-
‘densing the exhaust-steam, and for discharg-
ingthehot water and vapormore promptly from -

the primary surface-condensers, thus facilitat-
ing the escape of the exhaust-steam from the

In order to secure the said condensing-tubes
to the brass tube-plates, the latter have angu-
lar openings, into which are fitted brass cast-
ings, forming the straight ends of the condens-
ing-tubes, and having serew-nuts on the ends
of said castings outside of the tube-plate, and
a shoulder or jam-ring fitted into a shallow
stuffing-box inside of the tube-plate, which 1s
filled with a thick gum-elastic washer or other
suitable packing, whereby, by drawing up the
nuts on the outside of the tube-plate, the jam-
ring will be closed onto the packing inside of
the tube-plate, and make a perfect water-tight
joint. Attached to the pipe 7/, intermediate
of said pipe and the pipe »'"/, there 1s a con-
nection, P, for a force-pump, (not illustrated in

‘the drawings,) the object of which will be

hereinafter stated. |

In Fig. 4, r®represents apipe passed through
the side of the ship and opening outward, and
it communicates with the inlets or pipes 7' r'?,
whereby cold sea-water may be admitted into
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the eondensmg cases for purposes of eondense- '

tion of the. exhaust-steam, the supply bein g
regulated by a cock, ¢, smi:a]eljr applied.

1t will be seen that as the exhaust-steam
“enters the primary surface-condensing cases R
R, it will be cooled to a temperature below

that of boilin g water, (under a partial vacuum,) |

and the hot water of condensation drops and

passes off through the pipes » +// into the hot-

“well W, and itis drawn from thence by the

' aar—pnmp T and forced into the hot-well U, for |
- supplying the steem boﬂers with hot hesh'

- water.
- When it is required to supply the steem-
boilers with hot fresh water at a higher tem-

perature than could be afforded by the ordi-

nary surface-condenser, and thus also econo-
mize fuel, the cock ef the attachment P is
turned, and the force-pump connected thereto
I8 opemted whereby a large portion of the hot
water of eondensa,tmn from the primary sur-
face-condensing cases R R may be drawn off
“and forced dlreetly into the hot-well U, orinto
the steam-boilers, without allowing it to pass
~through or interfere with the air- -pump T.
The hot vapor from the primary surface-con-
densmg cases R IR will be drawn from the
pipe 7 by the action of the air-pump, through
the pipe r”, into the secondary surface-con-
denser or save-all S, and there condensed to
save the remnant of fresh water for supplying

the Btealn boilers, and to. produce the desired |

vacnum in front ef the steam- -piston.
By retaining a high temperature in the pr1—-
mary surface-condensers R R, intermediate of

- the steam-cylinder A and the. secondary sur- |

face-condenser S, I check the cooling effects of

‘the said secondery condenser from striking
| beek into the steam-cylinder A, and prevent,

in ‘a great measure, the condensation of the

high-pressure stesm as it enters at each fresh
“charge into the steam-cylinder. This econo- |

mizes the power of the high-pressure steam
~acting on the steam-piston when the engme is
regulerly at work. . |

When the lew-pressnre stemm -engine is re-
quired to work at a light pressure of steam,
(as is frequently the case,) there will then be
less cooling-surface 1equ1red by the surface- -
condenser than when the ‘engine is properly
at work with a regular pressure of steam act- .
1ng on the steam-piston. | -
1 therefore construct. the prlmary surface- -

condenser of my componnd condensing appa-

ratus for marine steam-engines with a plural-_ |

ity of comparatively small surface-condensing

cases connected with the exhaust-steam tube

| of the steam-engine. These may be from four

to six or more in number (instead of only two, -

a:s represented at R R, I‘1g 2, of the accom-

panying drawings,) eccerdlng to the magni-

tude of the works. Any one or more of sa,ld}- -

small cagses may then be throttled off, by any

suitable arrangementof throttle-velves or stop-

cocks, so as to regula;te the quantity of cold-

| cweuletln g sea-water in the remainder of the

cases required to reduce the temperature of -

‘the exhaust-steam within them to a point a lit-

tle below boiling water. The fresh water of

condensation will thus be returned to the

. steam-boilers at a higher temperature than can

be afforded by the ordinary surface- condens-

ers, and at the expenditure of: less fuel. . |
Having thus described my invention, What S

-I claim as new, and desn:'e to secure by Let-ﬁ. '

| ters Patent, 1s--— :

1. The pmm ary surfeee condensers R R end L

-secondmy surface-condenser S, in combination

‘with the pipes » 7/ and eenneetlon P, sub-

‘stantially as and for the purpose set: ferth |

2.. The primary surface-condensers R R and

; secondery surface-condenser S, in combination

~with the pipes #/, "/, and fr”’ and with the

_connection P, interlnedla,te of the pipes r/ and.-

.}:f” substentlally as end for. the purpose setﬂ
erth N .

J OHN HOUPT

- Wltnesses S
' JOHN A. Wmnnnsnnm,
H E. HINDMARsH, -
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