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JOHN HOUDPT, OF SPRINGTOWN, PIENNSYLVANIA.

~ INPROVEMENT IN CONDENSING APPARATUS FOR MARINE STEAM-ENGINES.

—

- Specification forming part of Letters Patent No. 144,208, dated
| August 2, 1873. |

November -1,-_18‘?3 ; applicatimi filed

To all whom 'it may concern: .
Be 1t known that I, JorN Hourt, of Spring-

Pennsylvania, have invented certain Improve-
~nents in Condensing Apparatus for Marine
Steam-Engines, of which the following is a
specification : - | o |
The first part of my invention relates to the

~combination of a refrigerator with an ordinary
Jet-condenser in such a manner that while cold.

. sea-water is used in condensing the exhaust
steam of the engine the said sea-water is pre-
vented from mingling therewith, and all the
water within the condenser is discharged there-

from, entirely fresh or free from any saline mat-

ter, for using over and over again in the steam-

~ generator, and in the jet-sprinkler of the said
- condenser, . -

Another part of my invention relates to the

combmation, with the said combined jet-con-

enser and refrigerator, of a dividing-valve
chamber, and a plurality of surface condensers
‘having self-clo sing check-v: Ives, and being con-

‘nected with an air-pumpin such a manner that,

~as soon as the puff of high-pressure exhaust-
steam has passed through the dividin g-cham-
ber toward the surface condensers, by raisin o
the self-closing valve in said chamber an i

let-valve, between the chamber and condenser,
operated by the engine, suddenly opens to the -

remnant of steam, which, expandin g, enters

the vacuum produced and supported by the

constantly-running jet-spray in the condenser,
and thus the required vacuum before the Pis-

ton of the steam-cylinder is produced. The

¢ b

~larger portion of the puit of exhaust high

and the succeeding pufts of high steam, aided

by the exhausting action of an alr-pump, drive
any contained steam and air forward through
switable check-valves, which immediately af-
terward close and prevent any return of the
steam or air, while the water of condensation,
Tree from any saline matter, passes into the
hot-well and reservoir for subsequent use, over
and over again,in the jet-condenser and steam-
generator in the same manner; the said sur-

face condensers are, therefore, partially self-
clearing in their operation. S |

Figure 1 is a vertical section of the jet-con-
denser and refrigerator in connection with the
steam-cylinder, pump, hot-well, and reservoir,
with short portions of the entrance and exit-
pipes for cold sea-water of refrigerator. Fig.
2 18 a vertical section of the. same parts that

~are shown in Fig. 1, and of the dividing-valve
chamber communicating with the jet - con-

denser and the pipe leading to the surface

condensers, and showing, also, the air-pump
‘connected to the reservoir for hot water. Tig.

3 18 a vertical section of the several surface

condensers and a steam expander and cooler,

connected together by pipes for supplying
cold sea-water for condensing the steam, and -

pipes for conveying the fresh water of con-
densation to the reservoir, and showing also
the pipe and valves of a circulatin g-pump,
which is not shown. Fig. 4 is a plan view,
showing the relative arrangement of the sev-

eral parts shown in Figs. 1, 2, and' 3. Tig. 5
18 an enlarged central section of one of the
cold-water-condensing tubes, and sections. of

the tube-plates, and fastening of the same in
the surface condenser, which is provided with
straight tubes. Iig. 6 is a plan view of the
steadying-rings of the tube-plates of the sur-

face condenser, which has the plurality of

spirally-coiled steam-tubes therein. Fig. 7 is

‘@ vertical section of TFig. 6 and the tube-fast-

enings. | |
Referring to Iig. 1, A is the jet-condense s
B, the refrigerator; U, the steam-cylinder of

‘the engine; D, the hot-well for supplying the
- steam having previously passed through the |
now closed cheek-valve into the surface con-
~densers is ultimately condensed therein by
cold sea-water without mingling therewith, :

Steam-generator, (not shown;) E, the air-pump
for elevating the water discharged from the
Jet-condenser A to the hot-well D;

T, the Lot-

water reservoir; and f7, a “primer,” to ill up

the reservoir should there be a deficiency. ot

iresh water therein for starting the engine, the

Said primer to be supplied with fresh water by
the condensation of steam generated by a sup-

plementary steam-generator and furnace. (Not

shown.) =~ | o D
. Referring to Fig. 2, the same parts referred

to above will be seen, with the addition of the

dividing-valve chamber G and its valves in
| communication with the jet-condenser A and
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steam-cylinder C, and with the addition also
of the air-pump EH.

Referring to Ifig. 3, 1 is a capacious surface
condenser, contfmnmn numerous straight con-
densimg- water tubeq 4.4, passing thlouﬂh an
inclosinw steam - space within the said con-
denser I which communicates, through a pipe,
P, with 'the dividing - valve chamber G, (see
]Jlﬁ 4,) and, through a check-valve, 1:’, with
the steam- space in the steam ezs.p-’mder and
cooler K, which, through pipe &/, communicates
with the upper chﬂd lowel Steam-bpftces n the
ends, respectively, of the surface condenser L,
ﬂlI'Ollﬂll 3! plumllty of spirally-colled steftm-
Ppipes, Z’ ', and "/, which communicate with
another surface- condenser, M, which, being
the final condensér, I name kgaveall” It con.
tains a spirally-coiled steam-tube, {, between
two end spaces which communicate with pump
H through pipem. (Sece IFig.4.) N 1s a cold-
water supply-pipe, which 1s intended to com-
municate, through one side of the ship, with
the sea, aud throunh branch pipes n/ 2/ #/// nt,
with the condensmgr -water tubes and spaces,
respectively, of the surface condensers I K T
M, and circulation of said cold sea-water up-
Wi wwd through the said condensers, and finally
overboard——-produced by means of _.;my suitable
double-acting circulating - pump, (not shown,)
connecting with the valve-chambers o’/ 0/, and
with the condensing-water spaces of the sur-
face condensers. Q is a horizontally-arranged
conduit-pipe, which, by means of 1)1‘&116]168
5 6 78, receives the fresh water of condensa-
tion from the surface condensers, and con-
veys 1t to the air-pump H, whereby 1it, with
whatever air 1t contains, 18 lifted up into the
reservolr If, from Whlch the air escapes through
pipe 11. :

Referring to Tig. 4} the letters thereon in-
dicate the same pa)rts referred to by like let-
ters 1n the figures just deseribed. The con-
denser A (see IKig. 1) 1s an ordmary jet-con-
denser, surrounded by a cold-water case, ¢/,
through which cold sea-water is intended to
pass upward continnally. The refrigerator B
is a case containing a plurality of spirally-
coilled tubes, &’ ¥/, for supplying cold fresh
water to the jet-sprinkler «//. The cold sea-
water 1s intended to be drawn from the sea
by means of any suitable circulating-pump
(not shown) attached to the refrigerator and
to the cold-water space around the condenser
by means of suitable conduits 4 #°, so that
the said cold sea-water will be constantly flow-
1ng upward through the said refrigerator-case,

and through the space ¢’ of the condenser, to-

the (:11'0111&‘5111 -pump, and thence overboar d,

thus cooling down the hot iresh water 001111110
from the reservoir I, and serving also the two-
fold purpose of supplying cold sea-water to
cool the jet-sprinkler o/ and the space a/ of
the condenser.
together with the condensing water in the con-
denser A, passes, by gravitation, down through

E, into the hot-well D,

sion and condt,nsatmn of the smaller portion

The water of condensation,

whencee 16 18 ioltul upward, by the alr-pumnp
from which latter the
steam- generator (not shown) is supplied with
fresh water. Any deficiency of the supply of
fresh water in the reservoir If, at the starting
of the engine, 1s intended to be supplied from
the primer f" the said primer to be kept sup-
plied by means of a small supplementary fur-
nace and boiler (not shown) capable of gene-
rating enough steam to be condensed for the

purpose of 111*‘11{1110 up any deficiency of fresh

water which may escape from leaking or other-

| wise, the condensation being effectod by dis-

ch “u‘ﬂ ing the steam from said supplementary
boﬂer dnectly into the condensing apparatus,
and from thence, by suitable connecting-pipes
and stop-cocks, mto the primer 7/, by means ot
the air-pump L. The said supp] ementary
boiler may also afford steam enough to work
a donkey-engine, and the exhaust steam there-
of condensed to supply fresh water for the
steam-generator of the main engine when the
lattey is not at work or stopped for repairs.

The parts constituting the apparatus shown
in If1g. 1, and just tfully descrlbed are sutficient
for steamers of the smaller class, but for steam-
ers of the larger class, which afford ample room
or space for the addition of a plurality of large
surface condensers, I construct and apply the
latter, Substantlal]y as shown in Kigs. 2, 3,
and 4.

The upper end of the jet-condenser A is pro-
vided with a communicating-chamber, G, and
valves ¢’ and ¢, whereby the exhﬂmst 111ﬂ11
steam from the steam-cylinder C is dlwded or
separated into two parts, the larger portion ot
the puff of steam passing up through the selt-
closing check-valve g/, and onward, , through &
pipe, P toward the surhce condensers I K I
M, and immediately afterward the valve ¢’ 1s
suddeuly opened to the vacuum maintained i
the jet-condenser by the constant discharge of
cold fresh water from the jet-sprinkler, as be-
fore stated, and thus the vacuum before the
piston 18 produeed as required, by the expan-

or remmnant of the puil of steam; and 1mmedi-
ately before the next puif of exhanst high
steam 18 discharged from the cylinder the valv

g’ closes, the v'*lter of condensation, together
with the condenamg water, passing llltllll’bte] y
to the hot-well D or 1"68(31"?011‘ Ir, as betore de-
scribed. The pipe for con ductin o fresh water
to the primer f/ 1s intended to communicate
with the pipe 12, which connects the reservoir

If to the hot-well D, each being also provided

with a stop-cock, 14 to con trol the direction
of the said water foreed upward by the air-
pump L.

The valves ¢/ and ¢/ are rcspectwely COn-
structed, artanged, and operated as follows,
viz: The check- Va,h’e, ¢’ is self-closing, and hab-
ashort up-and-down motion, the first being pro-
duced by the puif of steam from the Cy Iinder
C entering the chamber (G, and the second ox

a check-valve, a’* into a receiver, fmm | downward motion by its nrfwl‘rfttlon toward
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the condenser A the instant that the valve (!
. opens to the vacuum in the said -condenser.
The valve ¢ is caused to open and -close com-

munication between the chamber ¢ and the

~condenser A Dby sliding motions produced by
means of a rotating cog-wheel, R, in gear with
& pinion, S, which latter has exactly half the
number of teeth or cogs contained in the wheel
Rk, and is fixed on a crank-shaft, T, the arm ¢
of which oscillates a cross-arm, U, on the end
of a rock-shaft, V. The lower end of the arm
U-is connected by an adjustable rod, W, (see
Fig. 4,) to a governor-valve, 10, 1 the steam-

tube m/, Fig. 3, which enters the “save-all”

condenser M, and is operated, as will be here-

1naftér explained, to prevent the impulse of

the puft of steam from passing into the said
save-all M or blowing through the. same, SO as
to drive out any steam that may have reached
the latter and remained uncondensed. therein.

The upper end of the said cross-arm U, Fig.

4, 15 connected to the arm ¢ of the crank-shaft
15 and rock-shaft V, which has the arm U, has
another arm, 1, which is slightly curved, and
during one direction of the rocking motion of
the shaft V suddenly and rapidly presses back-
ward a lever, 2, which is of the second order,
and connected by an adjustable rod to the
sliding valve ¢/, and thus suddenly closes the
said valve, and, receding, the lever 2 as sud-
denly opens the valve, the lever being caused
to follow closely the arm 1 by the force of a
spring, 3. |

- The operation of the parts just described in

~connection with the chamber G, condenser A,

and steam-cylinder C, will be understood by
the following explanation: Suppose the piston
of the steam-cylinder C to be moving in its up-

‘ward course, and has arrived near z in the up-
per end of the cylinder. The cut-off slide-valve

g' has now just commenced closing the commu-
nication between the said steam-cylinder and
the small jet-condenser A, and by the time the
sald piston reaches x the communication will
be entirely cut off; and by the time the said
piston reaches x x the main portion of the puff
of the exhaust high steam coming from the
cylinder G has raised the check-valve ¢/ on its
way through the chamber G+ toward the sur-
face condensers communicating therewith; and

by the time the piston on its returning course
-has reached # the valve ¢’ suddenly opens and.

allows the small remnant of steam to expand,

in consequence of the vacuum maintained in
the condenser A by the constant action of the

. Jet-sprinkler «’ therein, and the consequent
closing down of the check-valve ¢/, thus pro-

ducing the required vacuum before the piston
as 1t 1s about to return to the opposite end of

the cylinder, when the same conditions are
produced in like manner and effect; and in

both cases the water of condensation and the

condensing water in the condenser A pass
down into the receiver «*, from whence it is
elevated by the action of the air-
the hot-well D, as before stated.

pump H into

‘1n the chamber G, if desirable. = -
. I 'will now proceed to describe the surface-

3

Oun the top of the chamber G there is a :
satety-valve, ¢/, which can be readily ad-
Justed to any predetermined pressure of steam

condensing apparatus, invented for the pur-
pose of saving as much as' possible of the

iresh water of condensation of the steam, for .

supplying the steam-generators of the largest -

class of marine steamers with the same. .

The surface condenser Iis a capacious cham-
ber containing numerous straight cold-water
tubes, 4 4, secured steam-tight in tube-plates,
which divide the chamber into two water-
spaces, ¢/ 7"/, and a steam-space, 7"/, between
the water-spaces. Steam which has puffed
through the check-valve ¢/ passes through
the pipe P into the steam-space  in 1,
where it is partly condensed by the cold-wa-

ter tubes 4 4, and the water of condensation

conveyed down through the tubes 5 5 into a
horizontal conduit-pipe, Q, which leads to the
alr-pump H, while the uncondensed steam and
air, under the impulse of the puff, pass on-
ward through the . self-closing check - valve
«"1nto the expander and cooler K, the said
check-valve ¢ closing, and thus preventing
any return of the passed steam or air. The |
condensing water is drawn, by the exhaustive
action of a circulating - pump, (not: shown,)
from the sea, through a large pipe, N, which
Is intended to enter the sea through a suita-
ble part of the side of the ship, and open
into the water-space i/ of the condenser I, the
saild sea-water then passing upward through .
the tubes 4 4 into the space 4 thereat, and on-
ward through pipes o and o/, and overboard

- through the circulating-pump before referred to.

The manner of securing the tubes 4 4 in the
tube -plates of condenser I is more clearly
shown in Fig. 5; and, therefore, referring to
sald figure, 15 15 are flanges around near the
screw-cut ends of each tube 4, and 1616 16 16
are flanges around the tube-holes in the twore-
spective tube-plates,which leaveflatsurfacesbe-
tween the langesand holefor thebearingsofre-
spective packing-rings, which are compressed
steam-tight by the flanges 15 15 of the said

tube on one side of the plate, and by flanged
Serew-nuts 17 screwed firmly against the pack-

ing, and thus 1ot only producing steam-tight
joints between the ends of the tubes and the

end plates 13 13, but providing, by means of
the elastic packing-rings, for the usual expan-

sion and contractionof the tubes from changes
mm their temperature. The lower tube-plate is
secured steam-tight, in the usual manuner, be-

tween the flanges 17 and 18 of the lower por--
tion of the condenser I, (see Fig. 3;) and the

-upper plate 13 is secured, movably, steam:

| the condenser, so as to cause the said packing

tight by means of draw-bolts 19 19, whereby

the flange of a packing jam-ring, 21, is drawn
down upon a packing, 20, which is applied
around between the flanged rim of the said
tube-plate and the inner side of the wall of
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to be pressed stecam-tight against the latter.
"T'he cap 22 of the condenser I is bolted down
water-tight upon the flanged upper edge of
the wall of the condenser, in the usual man-
-ner.: The expander and cooler K is & capa-
cious surface condenser, consisting of an inner
chamber, without any tubes within 1t, Inclosed
.byanother chamber, &/, which leaves a cold seas

waterspace, &’ r1.1301111d a,nd above the said inner -

chamber, _throuﬂh which space the cold water
passes upwm'd from supply-pipe N through
pipe #'/, and thence outward through pipes o
and o' to the circulating-pumyp before named.
The puifof exhaust high steam, passing through
valve ¢/, enters, and, exp‘mdm o In the inner
chamber of K, becomes rapidly cooled in con-
sequence, and the water of condensation passes
down throuoh pipe C into pipe Q, and thence
to the air-pump H, while the ste.:un and air re-
maining, as Such, are driven, by the impulse
of the puff through %’ and a check-valve at & /
into the upper end of condenser I.. The 0011-
denser L is a capacious chamber, in which a
plurality of spirally-coiled steam- tubes vy,
are secured, in a steam-tight manner, in £W0
tube- plates 23 24, which are Semred steam-
tight between the ﬂ‘mged edges of the ends of
the body and the closing cap and bottom, re-
spectively, of the condenser and thus dwule
“the whole interior of the condenser into two
shallow end spaces, 25 26, and a large middle
space, 27.  (See I‘lg 3.) Thele are three se-
ries of concentrically-arranged spiral coils, I/
VOUY, 1 the middle space 97 7, the open screw-
~cut ends of which project through the .said

tube-plates, respectively, and are secured in
the lower pl&te 24 by means of flanges around

on the tubes, and screw-nuts on the. projecting

ends, with ela.st-ic-p&cking washers between
them; and 1 the upper plate 23 substantially
n the same manner, excepting that, in order
to facilitate the &1)1)110&131011 or Wlthdrmml of
either of the concentric series of tubes, and

especlally to hold them in proper 1"@1&’(}011 to |

the holes In the upper tube-plate, when the
same 18 not in place, L apply three concentric
111tellappmt, plates, 29 30 31, (see Figs. 6 and

7,) directly over or upon the ﬁ‘lllﬂ(}b around
’rhe upper ends of the tubes I 17/ Z”’ the holes
1n said mterlapping plates cou*espondmn with
the holes 1 the tube-plate 23, the lower clastic
washer being placed between the concentric in-
terlappimg plates and the end plate 23, so that,
when the screw-nuts are tightened, the tubes l"
(' il be secured steam-tightin theu respect-
1ve plates 23 24, There are iour of the tubes I/
11 the outer series, four, I, in the next series,
and two, I/, 1 the central Series, as repre-
sented in Fig. 6 6, and the coils of the outer se-

ries are pitched 'to run the water of condensa-

tion down in the same direction, either to the
right or left, as that in which the central se-
ries runs it, while the series between the outer
and the central series are pitched to run it in
an opposite direction; the object being to pre-

ries of the tubes. pass.

cooling water through which the several se-
The water of con-

densation in the spiral tubes runs down into
space 26, thence throug]l tube 7 into pipe Q,
and omward to the air- -pump H, while the re-
maining steam and air, as such in the said
spiral tubes, pass upward 13111"011g]1 the branch

pipe m/ and its regulating-cock 9, and the gov-

ernor-valve 10 therem, mto the upper end of
the spirally-coiled steam-tube m/’ in the save-
all condenser M; the cold condensing water
passing from the supply-pipe N up thl ough

"M, and thence through pipe o’/ and onward

to the cireula ting-pump; while water of con-

“densation—if any steam or aqueous vapor

shall have reached the said save-all condenser
M—passes down through pipe 8 into conduit
Q, and thence to the air-pump H.

Tho check-valves ¢’ ¢/ ¢/, in the pipe ), op-
erate synchronously with the chech-va}h}'es of
the respective surface condensers, by yielding
to the force of the pufl of mhajust high steam,
and 1mmediately afterward closing, “and thus
preventing any return of cither air, steam,
vapor, or water of condensation W]th :m},
have passed through the same; and the clos-
ing of the governor-valve 10, (by means of the
devices wiich connect it with the movements
of the sliding valve ¢’ in the chamber (, as
before du&cmbed) on the closing of the slide-
valve 1 the chamber G, 1’}1‘0’&’011133 the force of
the puit of exhaust hwh steam from driving
the steam or vapor, as %uch through the save-
all condenser M, and then, 11111116(11%’561? atter-
ward, opening nmdually, the steam or vapor
])‘1886& into the condenser M and is condenged
to water. Thus the surface condensers I K L
M, with their respective valves, operate to-
gether to effect the same result; 4. e., the pres-
cervation of all the fresh water of condensation
that may be obtainable from the exhaust high

steam of a marine engine.

In regard to the refrigerator B, whereby the
warm freshh water of condensation coming
from the hot-well or reservoir is reirigerated
or cooled down for the jet-sprinkler ¢/’ m A, it
1s intended that the said refrigerator be con-
structed of any size, form, and number of
tubes therein, that may be required to pro-
duce the 1efuﬂ erating effect upon the warm
fresh water passing ﬂll‘Oﬂ”h it, in steamers ot
the largest class, which 1eq1111"e that a propor-
tionately lmner amount of cold fresh water
be used 1in the jet-condenser to produce the
vacuum required before the piston of the en-
olme.

- In the medium class of marine steamers the
surface condenser L may be detached, and the
save-all condenser M attached directly to the
condenser K, in applying the ﬂpmmtu% fo a
marine &te%mel‘

I claim as my invention-—

1. The combination, with a jet-condenser, A,
of the refrigerator B, the reservoirs I¥ and f”,
the hot-well D, and the pump E, the said parts

vent any circular continuous motion in the | being constructed and arranged together sub-
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stantially as and for the purpose hereinbefore |

set forth and deseribed. .
2. The dividing-valve chamber G, with its

dividing-valves ¢’ and ¢/, in combination with
the jet-condenser A, refrigerator B, hot-well

D, surface condenser I, expander and cooler

K, surface condenser I, save-all condenser M,
alr-pump H, the governor-valve 10, the self-
closing valve 4/, and the check-valves q' ¢’ in

‘the pipe Q, the said parts being arranged to

operate together substantially as Seﬁforth, for

the -purpose of saving all the fresh water of

condensation, for using over and over again in
the jet-condenser A and the steam-generator of
a marine-engine, as described. ' -
o ' JOHN HOUPT.

Witnesses: |
BENJ. MORISON,
WM. H., MORISON.
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