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JOHN HOUPT, OF

b

SPRINGTOWN, PENNSYLVANIA.

 Letters Patent No. 109,616, dated November 29, 1870.

IMPROVEMENT IN STEAM-GENERATORS.

The ‘Schedule referred to in these Letters Patent and making part of the same.

1, Joux Hourt, of Spunntown in the county of

'BHL]\S and State of Pmns ‘Ivania, have invented cer-
tain further Il’IlpIOVB]HLﬁtb in Gondensers for Marine-

Engineg, of which the following is a specification. -

Nature and Objects of the Invention.

My present improvements reldte, genually to the
employment of a plurality of condensers for a single

steam-cylinder described in Letters Patent gmnted to

me on the 18th day of May, 1869, but, more es-
pecially, to certain improvewments. i condensers for
wlhich Letters Patent were granted to me on the 19th
day of April, 1870, and to certain further improve-
ments in condensers for marine-engines deseribed in
an application filed by me in the United States Patent
Oftice March 24th, 1870,

The first part of my present invention Telates to
the construction of & comparatively small primary jet
condenser and an air-pump attached, to operate to-

“gether in combination with a valv C, & fmd with a steam-
passage-way, which communicates with both exhausts -

of the 5taam-c31mdel of an engine and with a tertiary
conductor in suich a manner as to allow only a small
remnant of the exbhaust steam coming from the said

*'eyhndu to be condensed by a jet-spray of sea-water,

in the said primary condenser, to produce the required.

“vacutun before the piston, Immedmtely after the first
puti or main portion of the said exhaust-steam bhas

Leen discharged through the said valve and passage-

way toward the ter tiary 'y condenser for the production -

of fresh water for the steamn-generators of the engine;
the object ot this part of my invention being to pro-
vide for the passage of the main portion of the escape-
steam toward the tertiary condenser, to more effectu-
ally prevent any saline vapor 1‘.].11_011 may arise from

the condensing water of the jet-spray in the said

primary from reaching the tertiary condenser, and also
for the purpose of furnishing the water of condensa-
tion for the steam-generators of a higher degree of
temperature than can . be furnished by the ordinary
condensers whiclhi are intended to produce a vacunn.

‘The secoud part of my present invention relates to
the construction and arrangement of a secondary
chamber or evaporator, in combination with the es-
cape-steam - passage-way which leads from ™ the. ex-
hausts of the steam-cylinder to the tertiary condenser;
and with the hot-water discharge-pipe of tlie primary
condenser, the object of this part of my invention

~being to produce an additional amount of vapor frec
from any salines, to compensate for the loss ot that

pmmn whiell is condensed by the saline jet-spray in

“the primary condenser.

The third part of my inv ention relates to the com-
bination, with the exhaust-steam passage-way, of a

supplementary farnace and boiler. or. steam-generator
in such a manner that aqueous vapor, free from any
salines, may Dbe turnished thereby to the said steam

" |'passage-way when necessary, the object of this part

of my invention Deing  to afford a more simple and
iriexpensive means of making up for the loss of the
fresh-water mporj_, condensed in the primary conden-
ser., | S |

I)esc: iplion of the D;awm 4.

l1 iecurc 1 is a vertical section representm ¢ the steam-
c}hnder of an engine with its exhausts in communi-

| tion with the _&tefbm passage-way, primary jet-con-

denser, and.the secondary chamber or evaporator,
with their respective attachments, arranged substan-
tially in the same vertical plane for the pur‘paae of

better 11111%1&1}101] |
Figure 2 is a like %ctmu Of the same pmba, nodi-~--

fied so as to operate mthant the %eeondmv chmnber .

or empomtm | | _.
Figure 3 is a side elu*ation of the tertiary con-.

denser, witli its fresh-water reservoir and :ur-pump
attfwheﬂ S - -

Greneral Descmptwn. |
A 1eplesents the 5te&m cylinder. of a- marine- en-r_"

gine, & its ‘piston, and «” ¢ its exhausts, in commu-

nication with the steam passage-way B, Ti:h& pnmary'
jet-condenser C, the secondary chamber or evaporator
D, and the ﬁutd or drum B of the tertiary condenser. -

In'the passage-way B, near its junction with the
two exhausts, a¢” ", of the eylinder A, a valve-cham-
ber, ¥, is mfule in which a spindle-valve, b”, is fitted . -
to be olaened upwcu d and closed downward b} a posi-
tive motion derived through a connecting-rod, b”,
from any suitable moving pmt of the engine, so as.

- to alternately open and close the passage-way I3 at a -

point directly above the primary condenser. U.
“The primary condenser C is surrounded by a case.

containing cold sea-water, ¢°, and has: a jet-spray -

pipe, ¢ for the discharge of cold sea-water from the-
&ur‘mundmw case into the condenser in & steady spray,

regulated b) an adjustable stop-coclk, ¢, and has also '.

commumcatmg with its lower end an air-pump, ¢
operated in a positive manuer by any suitable mov- ‘
ing part of the engine, so as to draw out and force
overboard, through a pipe, ¢!, the air and the water
of condensation deposited in the said condenser. -
The upper end of the condenser { communicates
with the passage-way B at a point directly below the
valve 1", 'and has at this part a slide-vaive ¢ ; oper-

‘ated-in a positive manner by any suitable mavmg-

part of the engine in suck a manner as to be closed
when the mlve b” opens, and open xmmedmtely after




the said valve U closes, and so that when the ex-
‘haupst-valve of either end of the steam-cylinder A
begins to open then the vaive b” opens and lets the

first or main portion of the escaping- high steam pass-

“upward through the way B toward the head 18 of the
tertiary condenser and then closing, the valve ¢” 1Im-
mediately after opens and lets the remaining small
portion of steam pass down into the condenser C,
(which, being surrounded by cold water ¢ passing
through the casing,) when 1t 1s immediately condensed
by the spray ¢ of cold sca-water, and the required
vacoum thus produced before the returning piston,
which, having nearly returned, the valve ¢ closes
and the air and the warm water of condensation are
drawn out of the condenser O and forced overboard
thirough the pipe ¢* by the air-pump ¢, - -
The evaporating or secondary chamber 1) is a ca-
pacious oval-shaped vessel supported in-a compara-
tively elevated position, and into this the steam pas-
sage-way B opeus, (see fig. 1.) . |
The said chamber D bas a bent pipe, ¢, within it
whiell is constructed with a series of very minnte jet-
spray openings, d” ¢, controllable by a hand-screw
stem, ) fitted with a stopper at its lower end, so that
cither one, two, or all of said jet-openings may be
stopped or opencd at pleasure, and this bent pipe

communicates with the pipe ¢! and is fitted with a
valve, d*, operated in a positive manner by any suita-
ble moving part of the engine, so as to let warm water

pass periodically from the pipe ¢* into the chamber 1),
the object being to produce an additional supply of
fresh-water vapor by the evaporating effect of the high

‘steam from the steam-passage way I3 upon the saline |

water from the spray-jets ¢ d. to compensate for the

Joss oceasioned by the condensation of the steam in

the primary condenser €. |

MThe lower end of this chamber D is provided with

- a serfes of try-cocks, 6 6 6, by whichh the height of

the water therein may be readily ascertained, and also
with an evacuating-pipe, 7, fitted with a stop-cock, 8,
and opening into a chamber, 9, which communicates
~ with a force-pumnp, I, whereby the water in the said

chamber D can be drawn out and foreed overboard

when necessary. |
Tor the purpose. of affording a ready wmeans for

washing outwany saline deposits which may in time

accumulate on the bottom of the said evaporating-
chamber D, an inlet pipe, 10, fitted with a stop-cock,
“is fixed to communicate with the said bottom and the
warm-water pipe ¢'; and for the purpose of affording
‘aready means of warming up the evaporator D before
starting the engine, and also of increasing the quan-
tity of fresh-water vapor, should there not be a sufii-
ciency provided by the action of the steam upon the
spray-water in the said evaporating-chamber D, a
supplementary evaporator is provided, consisting of a
boiler, G, fitted with a steam-pipe, ¢, which passes
vertically up through the bottom of D and opens into
the upper end of the same, a gravitating- alve g7 being
applied over the open end of the said pipe.

The said boiler is supported and heated by a small
‘special furnace, g, and receives its supply of water
from the warm-water pipe ¢, through & communicat-
ing-pipe, g%, which is provided with a stop-cock.

“As the supplementary boiler G will probabiy be
sufficient to furnish the required amount of fresh-water
vapor to compensate in the greater number of marine-
‘engines for that lost in the primary condenser, the
evaporating-chamber 1) may, in such cases, he dis-
pensed with entirely, and the boiler G relied upon to
malke up the deficient amount of vapor, by modifying

the steatn-passage-way B and opening the valved end |

of the pipe ¢ of the boiler G direetly into the said pipe

109,616

or steam-passage-way 13, as represented in fig. 2. This
modification has the advantage also of being much
less costly in eonstruction. |

The tertiary condenser, (see fig. 8,) consists .of a

series of inclined .condensing-cases ¢ ¢, constructed
and operating in connection with a reservoir for the
water produced, in the manner deseribed in my appli-
cation filed in the Patent Office on the 24th day of
Mareh, 1870, as before stated; but in my present in-
vention I apply an air-pump, H, so arranged and op-
erated between the condenser and the reservoir 1 as to
produce a sufficient vacuum in the condensers to facili-
tate the escape steam through. the steam-passage-wiy
Binto the said tertiary condenser without-any more
expenditure of power in working the said air-pump H

| than will be sufficient to produce the said partial vac-

uum, and withount straining the sliding joints, as afore-
sald. | . | o | -
In the operation of my present invention it will be
understood that, as there is but a small remnant of
the exhaust-steamr to be condensed in the primary
condenser O, the temperature therein can be more
quickly reduced, and to-a lower degree and therefore
a more sudden aud better vacuum be produced and
maintained in front of the piston than heretofore.
It will also be understood that, as the main portion

of the exhaust-steam passes into the tertiary con-
“denser, only the small remnant condensed in the pri-

mary has to be provided in order to keep up the full
supply of fresh water for the stean-generators, and
that theréfore the mode of producing this deficiency
by means of the evaporating-chiamber D and the sup-
plementary boiler G, as represented in fig. 1, or by
means of the. boiler &+ alone, as represented . in fig..2,

will be sufficient to prodnce more vapor than will be

required. |

-~ Although it is believed that the vapor produced by
the action of the high steam upon the very minute
spray-jets of the saline water coming from the pipe ¢

will be free from any saline matter, still I prefer the

modification shown in fig. 2, first, because the vapor

‘generator or boiler G+ is much more distant, and there-

fore the vapor will the more certainly be free {from any
salines by the time it reaches the outlet-valve g’ in
the top of the pipe ¢, and second, because it is mucit
less costly of construction. | |
The partial vacuum produced in the tertiary con-

denser by means of the air-pump H it will be evident
must facilitate the passage of the steam and vapor
through the steam-passage-way I3 1nto the condenser.

by releasing the latter of a part of the air that may
be contained therein. |

“Claims.

I claim as my invention—
1. The primary condenser € and air-pump ¢, in
combination with the valve " and steam-passage-way

B, the said parts being constructed and arranged to
operate substantially as and for the purposes ‘herein-

before set forth,

2. The secondary chamber or evaporator D, in com-
bination with the eseape-steamn passage-way B and
the hot-water discharge-pipe ¢, thie said parts being
coustructed and arranged to operate substantially as

“and for the purpose hereinbefore set forth.

3. Mhe supplementary boiler G, furnace g”, and
pipe ¢, in combination with the escape steam-passage-

way 13, when arranged substantially as shown in fig.

2, for the purpose hereinbefore specified. .
- | JOHN HOUPT.

Witnesses: | |
Bexs. MoORISON,
W, I, MORISON.
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