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 UnrTED STATES

PaTeNT OFFICE.

. JOSEPH P. PIRSSON, OF NEW YORK, N. Y. .

IMPROVED. SU RFACE-_CHFONDVENSER FOR STEAM-ENGINES.

‘ Spe(:iﬁ(’z}tiﬂll fufnﬁng part of Letters Patent No "J?.‘.EJO., dated April 2, 1800

T -all whony it maly CORCCETL: - .

Be it kuown that I, JoSEPH P. PIRSSOX, of
the city, county, and State of New York, have
" jnvented anew and useful Apparatus for Con-

densing Steam; and I do hereby declare the
following to be afull, clear, and exact descrip-
‘tion of the same, reference being had to the
annexed drawings, making a part of this speci-
fication, in which— = : - :

Figure 1is a side elevation. Fig. 2isatop
view. Tig.3is alongitudinal section. Tigs.
4 and 5 are views showing variations-in the

construction of the same apparatus. zFig. 6
is o view of a common condenser.

- Similar letters refer to similar parts ‘un'l'ess“

speeially noted to ths contrary.

My invention consists in certain lmprove-
ments in condensers for steam- machinery,
whereby the boilers used for generating the
steam shall be supplied with pare water, or
water freed from saline or other foreign sub-
stances. ‘ ' ‘ S

To condense steam to water it must be
brought in contach with some element of less
temperature than itself, and the extent and
rapidity with which it can be effected will be
as the difference of temperatures and. the con-
ducting quality of the condensing element.
The tsual modes of condensing steam, where
it is used as a motive power, are by allowing
it to escape into the air, by injecting it into a
vessel or vessels which are kept at a low tem-

perature by smmersion in cold water or & Cur--

vent of air, the steam being cooled by contact
“with the metal, and by injecting it into ves-
.sels in which -ib is brought in direct contach
with a jet of water. In the first instance the
water resulting from the condensation of the
gteam is logt: In the second it is retained in
the vessel in wbich it'is confined, unmixed
with any other substance. In the third it is
retained, but is mixed with the water used for
.condensing it. Condensing-enginés are those
~ which employ one or the other of the two last-
deseribed plans. In marine-engines, or where
_salt or other impure water is employed for
condensing the steam, this Jatter plan invelves
the loss of the fresh water,resulting therefrom
‘in & manner well known, and consequently

either the boilers must be supplied with Bad
water or 3 ”upply of pure water maust bespe-
cially provided. o most cases this cannotbe

)

and ab 4 by the channel in the bed-plate.

accomplished, as it has been found impossible
to carry a sufficient quantity to last for any
great length of time. This being the case,at-

tention was eaily (in the history of the steam-.
engine) given to perfecting the second miode
named herein—viz., the condensing of the

steam by radiation in closed metallic vessels

kept submerged i water. - In this plan the

boilers are to be first filled with pure water.

The steam, being condensed back to water, is
thus caught apd returned to the boilers, to be
used over and over again, the leakage and
waste being supplied from reservoirs provided
with an extra quantity,or by distillation. The
steam being condensed in vacuo, the external
surfaces of these vessels are thereby subjected

to the pressure of the atmosphere, and also to '
thepressureof acolumn of water proportioned

to the depth at which they arve jmmersed.

In Fig. 6 is a view, ol the usual mode of con-
strueting this kind of condenser. ¢ is a clus-
ter of pipes (that being the best form to resist
pressure) inserted in two flanges, b The
ends of the pipes are covered ab ¢ by a cap.
218
o tank to hold the water for condensing, which
flows in and out, as indicated. fis the ex-
haust-pipe for conveying the stecam to becon-
densed; ¢, the air-pump. The steam is thus
condensed by coming in contact with the cold
surface of the metal, the pump ¢ maintaining
the vacuity of the pipes by removing the wa-
ter as fast as it aecumulates in the channel d,
and also any.air or other gases; hence the:
external surfaces of the tubes are subjected to
the pressure of the air, and also to that of the
column of water in which they are immersed,
ag before named. This mode of condensing
steam has these difficulties to contend with,

‘and which have been found insuperable. The

alternate heating and cooling: of the metal
pipes, consequent upon the periodic injections

‘of the steam, causes a series of expansions and

contractions to be continually going on. In
addition to this,the great pressure upon them
soon produees fractures in the various joints
and seams, which at once destroys the whole
operation, as the vacuum can no longer be
maintained from the flowing in of the air and
also of the water, which is fatal to the whole
operation. ) ) i

‘Having thus stated the peculiar character
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of the old modes of condensing steam, I shall
now proceed to describe my improvements and
to set forth wherein they differ: from all others.
At the letter % is represénted a box or case
composed of metal, and of
to resist the pressure of the atmosphere, and
is also to be made as perfectly air and water
. tight as possible. In the under side of the
box h there is an onening, ¢, through whicha
counection is made by a pipe or channel, k,
with an air-pump, /, of common eonstruction,
as shown in section, Fig. 8. . At m is a per-
forated plate on which ﬁle condensing-water
18 received, and is for the purpose of dispers-
ing it in a wanner well known, At 0 a pipe
and cock are attached for injecting the water
for condensing the steam. Into the box thus
constructed I next introduce a radiating-con-
denser-——that" is to say, a vessel or apparatus
In which steam is to be-condensed by contact
with cold ‘metallic or like surfaces—which T
make as follows: ‘ : L
At n, Fig. 8, is seen a number of pipes ar-
ranged horizontally, their ends being fixed in
Plates or flanges of metal having holes perfo-
rated to receive them. Next, I cover the ends
of the tubes by attaching caps p and » tothese
plates, as shown in section, Fig. 8. The tubes
thus arranged are introduced within the box
h, as shown. In the cap pthereis an opening
made at s to receive the end of the pipe which
eonveys the steam to be condensed, which
Pipe is seen at §. The steam-pipe s isbolted
. to the outside of the box 2 by a flange, the end
Passing through and made to-enter the cap .p
through the hole s, as shown. T} ecap p is di-
vided. into two compartments by a bartition,
2, the object of which is to cause the steam
- £0 traverse through two sections of pipes.
More-partitions may be introduced to insure
full and equal distribution of the steam to each
pipe, " . : '
At tis shown a pipe conneéted with the
lower side of the eap p,which passes through'
the box &, having a tight joint where it comes
out. This pipe terminates in g pump, u, the
use of which is to Pump away the water re-
sulting from the condensation of the steam,
. and which collects in the bottom of the pipes
~and caps. - . et

At wis an opening in the lower division of
the cap p, which forms a bassage from the

+pipes to the interior of the box, the use of

which will be described more full Y. . This
opening w is to have a door or valve over it
of common construction, which may be opened
or closed by a handle from the_outside of the
box &, the handle working through a stuffing-
box in A. : ‘ :

I have described this part of my invention
as being mace of tubes or vipes chiefly, but it is
obvious that other forms may besubstituted—
as sheets of metal, coils of pipe, &e. )

The operation of this pbart of my invention

is as foliows: The engine heing started in the
usual manner,the exhaust-steam flows through
2, and thenee into the:

the pipe & into the cap

sufficient strength

‘meuts of my condensing

\

cluster of pipes a. - At the same time a jet of
cold water is admitted through the injection-
cock o on the perforated plate m, from which
it falls in a shower upon the pipes »,4nd thus,
by a-well-known law, at once condenses the
Steam, the water resulting being collected in
the bottom of the pipes and caps, the large
pump ! removing the condensing-water as fasg
as it accumulates from the box & and main-
taining the vacuum, the smallest pump u
removing the water resulting from the con-
densed steam in like manner. The condens-
ing-water is allowed to flow off as fast as dis-
charged from the pump I, but the water taken
from the pipes is retained for the feed td the
boilers. The use of the aperture w is for the
purpose of maintaining an equal pressure. on
each side of the- pipes, or rather to prevent
them from being subjected to any pressure
either internal or external. - This can be made
apparent as follows: Supposing the orifice w :
closed and cold water admitted in quantity

-sufficient to condense a part of the steam only,

it will be evident that the vacuum in the box"
k will be better than the vacuum in the, pipes,
and the difference will be as the volume of
uncondensed steam. Now, if we open the door
or valve over the aperture w, a portion of the
steam in the pipes will at once rash through
"and extend itself throughout the:box -h until
an equilibrium is produced. :80-long as the
Steam is fully condensed, and also the opera-
‘tion of the pumps? and % equal, then of course -
the radiating-condenser » will be subjected to
the same pressure, both external and internal,
or rather will not be subjected to any, evenif
the orifice w be kept closed. The use of the
‘opening w,therefore, is toinsure the preserva-
tion of the equilibrium in cases where the
steam is not fully - condensed, or where the
pumps fail to work equally, the atmospheric
pressure being-sustained by the box ho

“Having now -described the brincipal ele-
apparatus, except
some of its modifications, (to be mentioned
hereinafter,) I will next describe an apparatus
for making up any deficieney in the supply of
pure water which may arise from leaks and
other means of waste. ' ' S
At z, Figs. 1, 2, 3, is seen a tank standing
upon the top ot the condensing-box h, (but
may be put in any other convenient-place, )
This tank must be air and water. tight, and
also capable of sustaining the pressure of the -
atmosphere. . - .

Aty a steam-pipe is attached, which may
terminate on the inside in a.coil or cluster of
pipes or other chamber for holding steam, as
shown. The lower end of this coil terminates -
in a pipe which passes out through the side of
the tank at %, and empties into anhother pipe,
as shown. : v _ o

# is a pipe attached to the lower side of the -
tank , the opposite end of which terminates
in the ““hot well”’ of the air-pump ! or other

-reservoir contajning a supply of the water 1

be evaporated. _




o Fisa plpe %t‘mhcd to theupper side of the
mnk z.. It is bent so as to pass down throngh
- the top of the box' &, to which it is bolted by
- a flange, the endtermmatmg soas to discharge
mto ‘the cap p of the inside condensor, as
shown.

2" is a pipe attached to the tank x, near its
bottorm, by one end, and by the o_ther to the
box &, so.as to discharge into it. To put this
“apparatus in operatioi; the engine is first set
in motion, and the condensation of the steam
going on, thevacuum of the box I will becom-
municated through & to the tank z, the inte-
rior of which will' consequently be in vacio.
The cock in the pipe zbeing opened, water from
-the hot well of the pump Tw ill flow into x by
" the pressure of the atmosphere; . The tank is

to be filled sufficiently to cover the coil of
" pipes, or as seen ab- the dotted lines.  Next,
steam is. to be admitted through y, the cock
9" being kept closed, (except w hen it i3 neces-
- sary to draw off _the water which may collect
from“the condeénsation of steam inthis place.)
By tbis means the water in & will be vapor-
ized, the: vapors being (h'm n off as fast as it
I‘I‘SES thtongh the pipe & into the condenser’s
-eap p,-and there condensed along with the ex-
haunst:steam from the engine, so that it serves
to make up for the loss by leakage, &e., of the
first supply.
where the water for generating the steam is
impure or salt, some¢ mode: is:required for
keeping the tank & clearof the depositof these

impurities, as by evaporation all these must.

collect in the evaporating-vessel; according to
laws well known. To rcmedy this, T cmme(,b
the evaorcmtmfr -vessel with the box A bya

pipe, 27, said pipe entering theevaporator near

its: bott0111,,111d dl%hqrpm{r into box I, as.

shown. . A cock or valve is also fitted ‘into
said pipe to regulate the rate of discharge,
~which takes phee by grm’ltv alone. -As the
. two vessels are alike in vqcuo, the saturated
water will flow through the pipe 2 in the
gsame manner as if @ and & were both epen
vessels. If the supply for waste is to be made
-up from salt-water, as in sea.going steamenrs,
then a certain quantity of this water must be
taken out of the tank by this pipe propor-
tionate to the quantity evaporated, and thns
the amount fed through the pipe z must be

sufficient for both the evaporation and the.

quantity thus drawn off. . The same ruleap-
plies to evaporating water containing lime or
any other impurity. The -watcr tal\en oft
through z” enters the box 4 and is pumped out
with the condensing-water by the air-pump L
In Fig. b is o view of a modification of the
condensing apparatus, the same. letters refer-
_ring tothe same parts, except when otherwise
mdleflted This is to show a mode whereby

the radiating or surface condenser may be im-
mersed in the condensing-water,or showered at
pleasure, and exhibits, also, a variation where-
-. by the pump removing the water resulting
from the condensed steam may be dlspensed
In this case, when the pipes op other

“with.

As this apparatus is of use only

surfaccs, », are immersed in the waler, they
are qnlgected to the pressure of the mme ina
greater or less deﬂlee aecording to its depth;
but they arc: not subjected to the pressure
of the atniosphere in-addition, as will be
shown. W 1" represent. two openings in I,
eonnectinn' the air-pump ¢ by the “channel
k. Kk’ arc valves for closing.theopenings i/
1", operated from the outsulo of the box A, as-
shown. It the plpos 7 are to be used sub-
merged, the valve &’ must be closed and valve
I’ opened. Tno condensing-water,: being let
on through o', fills up the box A nntil the water
is on a line with the opening #/, and thus the
pipes are immersed. If the pipes-are to be
showered instead, then &7 :must be opened and
the condensing-w '1t01 leton througho onto the
platem, 1nthenmnnerbeiotedescnbed “When
-this plan is adopted, the aperture for insur-
ing the equilibrium must be placed in such a
situation that the condensing.water cannot’
enter the pip(*. In Fig: 5 it-is shown at the
pipe w’, and «” is the stop or valve for ()pen-
ing or closmn it.

The next feature is a mothodl oi' dlspensmn
with the pump. «. '

A is a tank, air and water tight, and eapa-
ble of sustaining the pressure oi tlxe atinos-
phere. This is to be corinected to ¢ by a pipe,
with a valve or cock intermediate, as ¢,

At t”1s a delivéry-cock., At ¢ is an air-
cock.,  Thé pump w being disconnected, ¥ is
tobe opened, and thus communication is made
between the tank A and pipes =, as plainly
shown, t” and ¢ being closed. always when ¢
is opened. -The water from the condensed
steam will now descend by its gravity into A.
When A is fall, ¢ must be closod 1 and 1"
opened, which permus the waterin A to run
out, being collected in resérvoirs, from which
the boilers are to he fed.  As soon as A is
empty, ¢lose t” ¢ and open ¢ until again filled,
and so on.” The periodic opening and closmoﬂ
-of these valves or cocks can e casily ar ranrred
to be operated by the works themselves.

Fig, 4 exhibits anether arrangement, em-
bodying, however, the same general prinei-
ples. The same letters.ave used to represent
similar parts deseribed in the other figures.
The prineipal variation in the construction of
this part of my invention consists in forming
the box /4 so that the tubes n shall be inserted
in the two opposite sides, as shown in the dot-
ted Jines. -In that case the caps p and», to
cover them, are placed oufside. Theinjeetion-
cock o is placed at the bottom and the deliv-
ery-pipe £ at the top, so that the pipes are
shown as- fmmersed in water, bhat may be
showered by making the ehanges before de-
seribed. 20" repr esents 2 pipe for ming a com-
munication wlth the hox & and the interior of
the pipes », for keeping the e pressures equal,
and equivalent to the aperture « in Fig. 3, or
w' in Fig. 5. Anothervariation consists in Uw
nianner of removi ng the waterof the condensed
steam, the same ]unlcnﬂc being applicable to .
removing the condensing - water also.  The
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pump n bemg taken off, a plpe. a'y is, substl-;‘
tuted, which is.attached to the cap r, where’
. the: water from the condensed steam accumu~.
lates. This pipe must have a descent verti-

cally sufficiently great to cause the column of
water to counterbalance theatmeéspherijc press-

ure—say of thirty-four feet—and may termi- |
"By this means the gravity |

nate in a reservoir.

of the water will overcome the vacuum in thé

‘pipes, and thus deliver 1tself without other
mechamical aid.

‘Having thus set forth the sevem]_, modes in

which I contemphte constructing, operating,

- and-applying my invention, I will state where-

in it differs from all others, and the 'Ldvantfmes :

“to be'derived fromthe same,
First. By arranging the mdlatlnd or sul face

, condenser so that it is not subJected to the

. pressure of the atmosphere.
.Second. By reason of which a.rmntrement the

: 'tppfu'atus ;is ‘not so liable to be destroyed by-

‘the great pressure it would otherwise haye to
%ustaln theretore durability and safety 1s m-
or eased '

-Third. Small leaks and ﬁactures will - not"

affect its operation, thie box & being exhausted
of air or cther uncondens1ble gases, which are
notr therefore present to flow :through such
apertures, and the condensing-water will not
enter, because there is no external pressure
upon the pipes to force it in.: The water fall-
ing upon the pipes by gravmy alone, its tend-

" ency will be to rud out rather than in. Thus,

- . where salt or other bad water is used for eon-
densing, no-admixture with the pure water of |

_the condensed steam will take place.

Fourth. Increased safety, as the whole sur- |

- face condenser might be destloyed in the box

% without 1mpau11ug thé working of the en--

gine or even arresting its motlon. The only

-change perceivable would be the loss of fresh
“water resulting from the condensed steam. .
“This is 2 most impor tant: feature for sea—gomg

steamers .
- In the foregoing speelﬁcatlon I have. de—

seribed . the apparatus arranged generally so

that the condensing-water is applied to the
exterior surface of the pipes or radiating-con-
denser; and although I prefer this plan, yet a
slight change can be made, whereby the con-

-densing-water shall be applied on the inside

of the pipes or surface- condenser, and the
steam:; mJected in the box h; the pumps and

u being in that case transposed to suit the ar- -

rangemenb

. -What I elalm a8 my mventlon, and desxre to :
‘secure by Letters Patent, is— -

:1,"Phe combination of Q. smfaée or radlat

ing condenser with a box or case in such a way:

that the condensation of the steam shall be ef-
fected therein without subjecting the said ra-
diating-condenser to atmosphemc pressure, m
the manner described.

2. The aperture w, or 1ts equlvalent for
maintaining the equilibrium and as a passage.

for any steam which may remain uncondensed
in the mdlatlng condeuser, in the manner set
forth.. . .

3. Gonnectmg the evaporator with the cham-
ber h, substantially in the manner deseribed,
whereby I am enabled to draw off the saturated
water from the bottom of the evaporator.

~ o OSDPH P. PIRSSON.

' Witnesses:
S. H.,. MAY\I-\RD,
TaoMAS H. WooD.



